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ON THE CALOULATION OF FRAMEWORKS
~ WITH SUPERFLUOQUS PARTS.

By Max am ENDE.
(Concluded from page 90.)

AccorpiNG to the principle of work as stated previously,
the work of the internal forces in an elastic framewcrk
18 equal to the work of the external forces. 1fF,,F, F,,
. « » are external forces; f;, fay f45, + . . the move.-
ments of their points of application; S,,8,, 8,4, + . .
the stresses in the bars of the framework; and Al,, Al,,
Al,, . their elongations, then the work will be:

W=}3SBf=322BAL . . . (10)

If then the former symbols for the stresses and elonga.-

tions of the necessary and in the superfluous bars are
used again, we have for the internal work the equation:
2W=8 AU48" Al" 4+ S Al" « « 8, Al
- 8 ALY B, Al & . (11)
S, =R; 4+, 8+, 8"+, 8" + . .
and Al, = 8, w,
Bg =Ry 403 B' 4 0", 8" + 0"y 8"
and 4‘?32 = 8, m,
e ) i
2 W=®2Pm+ @& n"4+E"2w+ . .
+ (R, +e¢/y 8 40", 8"+, 8"+ ...)0m; + (R,
oy B ot B Uy B Mgt (12)

Differentiating this expression according to S', 8", 8"
successively we have:

}g =8m+d; (R, + ¢, 8+ oy 87 .. ”'1\}
oty (By 4 %) B oy B S me = G b

g__;'i =8"m"+ ", (R, + o'y B'+ o'y B4 ..)my

+o', (Ro+ s 8+, 8"4+.00ms 4+ . . .
&e. /
It will be seen that these are the same expressions as
those, which according to equations (6) are = 0. We
conclude therefrom that the ~work in an elastic
Sramework 18 a minumum with regard to the stress in
any one bar,or that wn an elastic framework always
those stresses occur which produce a minimwm of work.
This is Castigliano’s theorem.

In Fig. 8 we applied at point K an external force S,
and found the deflection Al* by equation (9). This
deflection in the direction of the force is equal to the

d{ﬂ'irfnﬁ:ﬂ according to the force of the whole internal
‘L‘Gr L

Namely, writing equation (10) as follows :
W={S'Al'=4(8"m*=4 S8 Al . . (14

wo have in the last expression the whole internal work.
Differentiating according to S* we have

fI ‘Ej'l'r — N 'ﬂ'ﬂ-k o 3 -l‘.'f- %
g m(=al)= @ X8a) . .
which proves the above proposition.

1f we write out the expression ¥ 8 Alinanalogy to (11)
and work out the differentiation, we should find the expres-
sion which already according to (9) was equal to Al*. Both
theorems, as shown here, are derived from the principle
of work (equation 10). In using them for the calculation
of stresses and deflections, we must deduce from them
the equations (6) and (9). But it was shown previously
that these equations can be deduced direct from the
principle of work, or even geometrically without the
principle of work; it is therefore not necessary, for

practical purposes, to resort, as some do, to these
theorems.

r(13)

(15)

FRAMEWORKS WITH Sorip WEess.

Instead of dealing with bars of the length I, and
measuring their elongations Al, we deal here with pieceS
enclosed by two imaginary parallel planes at the small
distance As from each other, and measure the angle
d ¢ formed between the planes in consequence of a
bending moment N in the piece. The planes are at
right an?laﬂ with the neutral axis of the frame, and, as
the angles d ¢ of a series of adjoining pieces have
eventually to be added, the calculation will apply accu-
rately only to frames with a straight neutral axis or
approximately to such, where its curvature is large com-

gd with the depth of the frame. Work is here
- 5 P, where d ¢ is measured by the length of the arc
at the radius = 1. The moment may be either thought
of as a couple of forces or as an infinitesimal force at an
infinite distance. If the moment is caused by one finite
force S at a finite distance, and at a given angle A with
the planes, the work will be increased by first, the work
which the component of the force at right angles to the
planes does in extending or compressing the piece Az
and second, by the work which the component parallel with

the planes does in shifting them parallel with each other
by the distance @ 7. The first increase is > a_i;a "%‘ Lz
a

where a is the sectional area of the piece in the planes,

(Scos A)? Az
52 G , where G, the

modulus for elastic shearing, is generally smaller than E.

and the second increase is

TaE STRAIGHT BEAM.

Let A B, Fig. 5, be the neutral fibre of a straight
solid beam or plate girder; let Az, a small piece
between two parallel planes at right angles with it, be
invested with the bending moment N, from any cause,
then, assuming that Az is the only flexible piece in the
beam, its neutral fibre will agsume the form A D B, so
that - ADB = 180deg. —d ¢,, and the work in Az will

be N.d ¢. If the cause of N, is a moment M’ at A, and

= L

_| paper.

*|d B, and d

if a sectional plane at A has turned through an angle
d a, we have mrdi:;f to the principle of work:
M da =N, de¢.. As can easily be determined from
M' we can write, M' d a, = u', M' d ¢, u', being a

M!
\

m! Frg 5.

number corresponding to ¢', in the first part of this
Dividing by M’ we have :—

TN IR VR Sl o |
This equation shows that the relation between d a,
¢ is independent of the cause of the flexure
d ¢. For example, if in addition to the moment M’
a moment M" acted at B or moments and forces acted
between A B on the beam, that relation would remain
unaltered.

In the same way we find
dg, =g’ d P, (16a)

The equations might have been found geometrically,
only considering that the effect of M’, upon the beam

decreases gradually from A to nil at B and vice versd, the
effect of M" from B to A. Namely we have :—

BBF=Et&nd¢l=3t&nﬂi 17
AA'=(s—a)tand ¢, = stang,| * 17
Consgidering that the tangents of small angles are equal

to the angles themselves, and putting u’, fnrg and p"’, =

A=
&
Regarding now N, as the moment from all causes at

Az we have:

N: = R# + ,H.I. MI‘ + P.”, M” W (1 E ¥ {16)
where R, are moments caused by forces or moments
acting at points between A and B. I'urther we know
that d ¢, = FE %f , where J, is the moment of inertia
of the section of the beam at Aw. Putting here for N,
its value and then d ¢, into (16), and letting all pieces
A« be flexible, we have:

Ane E“J (R. 4 ', M’ + u", M") A

we obtain equations (16).

&

- . (19)

AR =3 EﬁltJ (R, 4o, M' 4+ 4", M") A

If some of the forces and moments causing R, are
unknown quantities, as in the case of intermediate
supports between A and B, R, will be dissolved into
R, + &', M" 4 u"", M"" 4+ &c., and more equations
would be added to (19) embodying the elastic conditions
of those supports under the reactions of the beam. In
this way girders continuous over several supports may
be calculated, but the process would be somewhat
complicated. Here it is preferable to follow Clapeyron’'s
method of considering each span independently, and
using the angles Aa and Ap, which occur again in the
two adjoining spans, as auxiliary unknown quantities.
In this case the moments R, are known quantities.

If the beam A B is loaded with the uniform load p per

unit of length we have R, = M—E-_ @) Putting this

8§ — T

T and u" = into (19) and reducing the

—
R

Wik &, 8 8
small length A« to the infinitesimal length 7 z we have:

[ ypa(@—x) & g\ 8— L ary
&nhf,sEJ( 2 +3M+ -

- )tf &

£ ' =T arn -
+2 M4 N )EL_

o [ e=aypmls—Z)
ap = _[, sEJ ( gt
Working out, we find:

m oy (P 2 4 )

A8 = E_J («’*‘:’;3 + M+ 2 M”)Jﬂ

which are the well-known equations of Clapeyron.

v (20)

TaHE CurveEp Beawm,
Let A D B—Fig. 6—be the neutral fibre of a thin

curved beam resting on the pivot bearings A and B, of
which the latter is movable without friction in the direc-
tion A B. Let Al be the length of a small piece at D,
which lies at the distance z from the vertical through B,
and let this be the only flexible piece in the curved beam.
Then we can replace the two curved pieces by the
straight pieces A D and D B for the purpose of observing
better the elastic deformation of the beam. Let M’ be
a bending moment applied at A, producing at D a
bending moment u’, M’, in consequence of which the
angle ¢, at D is altered by d ¢,, and the beam deflects
into the position A D' B’. At the same time the angle «

Fnt.&iu altered by d a, and the angle g at B by d 8..

Then, assuming these alterations to be very we
have, according to the principle of work: M'd a, =

u', M'd ¢, or
d a = ,Hr. d t,‘f),[ N " . ' . fﬂlﬂ}

In the same way, if a moment M" were applied at B we
should have: M" dg, =" . M" d ¢,, or

dﬂ=p”,dqp, i0a ) fiis (215_}
and ' = 2% it will be

g
seen that the above equations might have been deduced
purely geometrically and inde enganﬂy of the values of
the moments M’ and M", and that the amount of the
alterations of the three angles, but not their relation
towards each other, depends upon the bending moment
N at D, from whatever cause it may be derived.

Bearing still in mind that the alterations of the angles
a, 3, ¢ are very small, and disregarding the deformation
due to axial compression and to sﬁea.ring, we have further
the equation

Considering that ', = -':

A=Y BB vvico le (21¢)
1f all the pieces of the beam are flexible we have
Lea =jr#’z d ¢,
'&‘ﬁ:f B O T b
As = f Y d . )
H N: d E. 3
ere we put as before d ¢.= ~ : and for N, 1ts

value from all causes. These causes may be loads pro-
ducing the moments R,, an abutment reaction H in the
direction A B causing A s to become nil and the moments
M'" and M", so that

N‘ = R, + Hy 2 #r: M’ + P-”; M,
Then we have '

- y ' , ’ ¢ " ] d?:"|

pa fﬂ#:(R.'FHy‘l‘P.fM +uls M) G

&ﬁ=f#”.{R.=+ Hy+4. M'+n*:M”ngj - (28)
- ' r ] r i dzl

AS f,y(R"FHH—FF“M +F:M)EJ:J

These equations contain the six unknown quantities A&,
AB, A s H, M, and M", and if any three of them are
given the other three can be calculated, for example i —

(1) Given H = 0, M' = 0, M" = 0, we can calculate
the alteration of the angles « and 8, and the movement
/\ s of a curved beam.

(2) Given M' =0, M" =0, and A s = 0, we cad
calculate the horizontal abutment reaction and the
alterations of the angles « and 3 of an arch with pivots
at its two abutments.

(8) Given Aa=0,Af =0, A s =0, we can cal-
culate the horizontal abutment reaction and the moments
at A and B of an arch fixed at the abutments, and these
being found we can calculate the stresses in the arch.

As superfluous parts may in the latter case be ra%a.rded
(1) the a.%utmant Ain its capacity to resist the turning ac-
tion of M’; (2) the abutment Bin that of resisting the turn-
ing action of M"; (8) the same abutment in that of
resisting the sliding action of H. Assuming that the
coefficients of these resistances can be ascertained, and
naming them m', m', and m"' respectively, we have
M'm'= Aa, M"m'""= AB,and H m"" = As. Consider-
ing that these movements take place in the opposite
direction, to the resisting actions upon the a.rel,il, and
putting their values into (23), we obtain equations
entirely of the form of equations (6).

If it is desired to take into account the effect of the
compression of the neutral axis of the arch, as well as of
its deformation from the shearing forces, it will be seen
that only the third of the equations (23) is affected.
Naming g the angle, which the small piece d I, forms
with the horizontal, P the axial pressure, and S the
shearing force, we have to add to the expression for As

in (23) the members f P cos -yg.'!' and fIS sin 7y gi’;

E G

where a is the sectional area of the piece d [, and G the
modulus of shearing elasticity. P and S can be stated
in terms of M', M", and H, but it is better to introduce
these terms, when the form of the arch and the load is
given, than to attempt to do so in the general equation.
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REPORT ON A PUMPING ENGINE AT HORNSEY
SLUICE.

ArrENDED we give the results of a trial recently carried
out by Professor Kennedy on the feed consumption of a
triple expansion high-duty Worthington pumping engine,
recently erected at Hornsey Sluice for the New River Water-
works Company by the well-known makers, Messrs. James
Simpson and Co,, of Grosvenor-road, London, who designed

the engine in conjunction with Mr. E. L. Morris, the
engineer to the New River Waterworks Company, and on
page 140 we give an illustration showing a general side
elevation view of the pumping engine in question. The
engine is designed to work with a steam pressure of about
180 per square inch, and on inspection of the indicator
disﬂms. p. 140, it will be noticed that the initial pressure
in the high-pressure cylinder very nearly reaches this point,
The speed and stroke of this engine is varied by ad-
justing the cut-off gear, combined with any alteration of
pressure in the air chamber of the high-duty attach-
ment. Certain details of the general arrangement are
given in Professor Kennedy’s report, and it will be noticed
on referring to the drawing that all the steam and ecut-
off valves are of the Corliss type, and are placed dirceily
below the cylinders, thus effectually draining them. All the
cut-off valves for both sides of the engine are adjustable by
hand-wheels on one side only of the engine, and can be



e
of steel, and the pumps
them. umps are placed below the surface con-
denser, through which the mntign water to the main
pumps. The compensating gear is fixed between the high-
wﬂnﬂou and the main pumps ; the air ure and
supply pumps for supplying the compensa cylinders

are driven off the main journals in the usual manner; the
compensators work as a rule with a re of 250 1b. per
square inch. The entire engin ed in very first-class
style and lagged with mahogany and brass bands, and the
:mmmhlb. mult ts which hn?; h%n obtained from this plant
most gra g to the Waterworks Com and the
builders, Messrs, J. Simpson and Co., and ?ﬁnd{:u‘btadly
result from the very economical
king of this engine. This engine is the second Worthing-
ton engine which has been bui)t for the New River Water-
works Company, the first having been erected at Green Lanes,

Finsbury, in 1888, where it has been at constant work ever

since and i:‘lng the greatest satisfaction. One cannot help

noticing what improvement in general design has been made

with this class of engine since it was first introduced into

ry in 1886, and the fact that over 200 engines have

now been built by Messrs. James Simpson and Co. points to

:lha var%hgood results that have been attained by their adop-
on

e largest engine yet built has been recently shipped

THE ENGINEER.

calculations of power. Each cylinder is fitted with a body jacket,
and the mnﬁdrufoylindunmmm
}H'Iil:l:hd 80 as to form, in faet, utarl.h _ e L

¢ Worthiogton pumping engine, as WD of the
direct-acting type without rotating parts, and therefore without a
fixed stroke. In order that the average stroke during the test
might be accurately known, marks were made by which it counld
be measared at any moment while the engine was at work. A
note of the actual stroke of each engine was taken four times an
hour thronghout the whole trial, and the ave of the ninety-six
observations so made is taken as the actual stroke, The actual
length of stroke was very regular, and the maximum recorded only
differed from the minimom by about half an inch. The nomber
of strokes made was continunously by a Harding counter,
and was noted every quarter of an hour thronghout the trial. The
steam frmure and vacuum were noted at the same time.

Worl done.—The engine during the day was pumping into one
of the New River Company's reservoirs, from wEinh at the same
time water was being continuously drawn, No means existed for
directly measuring the quantity of water pumped. The actual
head of water against which the pumping took place was read
upon a water-gauge in the engine-room, this gange being after-
wards tested inst a mercury column, The depth of suction
below the floor of the engine.-room was read every quarter of an
bour dnrm& the trial, and has been allowed for, along with the
height of the pressure-gauge above the engine-room floor. The
quantity of water pumped, and the figures as to pump horse-
power given below, must be taken as corresponding simply to
the measured head and measured dimensions of the pump,
assumed to be filled throughont at every stroke, and to have
no slip. There can be no doubt that the slip, if any, is a very

Fes. 15, 1895.

long, each having two farnaces, 3ft. internal diameter. The
te surface of each boiler was 202 square feet, and the heat-
surface of each boiler 960 square feet. The nominal boiler
pressure was from 1251b. to 1301b. per square inch, The pres-
sure was kept very steady throughout the whole day, and the

boiler level was also kept extremely steady. The stoking was
in the hands of the ordinary stoker, and was ex ingly good.
The coal, however, was of a special quality, obtai for the

trial in order that its resnlts might be the more easily compared
with those obtained in other er trials under stan condi-
tions. The coal used was Nixon's Navigation hand-picked, and
free from small and slate. The calorific value of this fuel was
found by experiment to be 14,700 thermal units per pound, so
that its theoretical evaporative capacity was 1521 1b. of steam
from and at 212 deg. Fah. The amoant of ash in the coal was
3'84 per cent., and of moistare 0'56 per cent.

The coal was weighed on to the stoking floor in lots of 2 cwt. at
a time, A running start and finish were made, the pressure and
water level being the same in each case, and the being of
approximately the same thickness according to marks placed upon
the fire door, The long duration of the trial practically eliminates
any error due to small errors in estimating this matter, and the
straightness of the curves also shows that they were negligible.
The trial took place on the 24th of July. The engine was started
early on that morning, and I started the actoal trial at 9 a m.
It ended at nine minotes past 9 p.m., with the boiler levels the
same as at the start, with a water tank just finished, and with the
steam pressure 2 1b. higher than in the morning, The duration of
the trial was thus 12 hours and 9 minutes. The engines and
pumps worked during the whole period quite steadily and quietly,
without the slightest hitch of any kind whatever. The extreme
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DIAGRAM BHOWING CONSUMPTION AND PERFORMANCE OF WORTHINGTON PUMPING ENGINE AT HORNBEY BLUICE

to Calcutta, and is of some 550-horse power, having a 5ft.
stroke, and they have one of 400-horse power now on hand
for one of the large London water companies.

The two sewerage nnﬁ:u. each of 18 millions capacity,
recently made for the London County Council at Abbey
Mills, are two of the best examples of that class; in fact, the
uniform flow from the Worthington of engine renders
it the best that can be used for all kinds of pumping. In
Professor Kennedy's report which follows attention should
be drawn to the low of coal consumption, namely,
1:34 Ib. per indicated horse-power per hour, which, with the
mechanical efficiency of the engine taken at 84'4 per cent., is
ﬁwulant to 1591b, per horse-power in water actually

, the steam consumption per hour per indicated horse-
power being 14'2 1b, Duriog the trial the engine was kept
at a mean speed of 25'2 double strokes per minute. It will
be seen on reference to the that the supply of coal
and feed was maintained very constantly and the lines kept

nearly el. The report appended is very full and gives
all h:m;tdh of this trh.ll:,—

Report on the Efficiency and Water Consumption of a Pumping
Engine at Hornsey Sluice,

Mesers, James Sim and Co,, Ltd.,
101, Grosvenor-road,
Pimlico, London, S. W,

Dear Sirs,—I have pleasure in rting to the results
of a trial which 1 bave carried untr:-lpt% ::En of ;;.:rungin-,un
the 24th of July last, in accordance with instructions received
from you. The main object of the trial was the determination of
the weight of steam per horse-power, and of the efficiency of
the plant. Incidentally measurements were also made of the

mﬁ:;;:! m;l'h n'::gln tested is a triple-expansion surf
— The o n e-0 ace-
high-daty W upumﬁgu'ununltmnhd
by your firm, and now at work at the New r Company's
station, Ho Sloice, It has cylinders nominally of
Bin., , and 42in, diameter, The three cylinders of each
engine are in tandem with each other, and with a double-acting
ram gnﬁahﬂng & diameter of 17°6in. The nominal full stroke
of whole is 3ft, Gin. After the trial was over all the covers
were removed, and the diameters of the cylinders and plungers,
as well as of the rods, carefully measured. The exact diameters
so obtained, which differ very slightly from the nominal dimen-
sions, are given in the appended table, and have been used in the

small quantity in a slow-going and direct-acting pump of this
t'y&e. Crosby indicators were used throughout, except for one
intermediate cylinder, in which a Wa

Steam and waler connections.—Two cashire boilers were used
for supplying steam to the engines. A third boiler, entirely
separated and blanked off from the first two, supplied steam
for the donkey pump only. A careful examination of all the
connections was made before the trial commenced in order to
make certain that all pipes not in wuse were either cut or
blanked. The steam was carried from the boilers straight into
the engine-rcom to a centrifogal separator placed above the
high-pressure cylinders. This separator was kept drained through
a cock into a pail, and the drainage weighed every hour. All
the cylinder jwckets were supplied with live steam of boiler
pressure from above the separator. The drains from the jackets,
as well as from the intermediate heaters placed between each
pair of cylinders, were taken to a water-sack standiug in the
pit below the engines, This water-sack was fitted with a glass
gauge, which allowed the rate at which it filled up to be deter-
mined, and in this way seven determinations were made of the
total quantity of water discharged from the jackets and reheaters.
The hot water discharged from the water-sack was finally mixed
with the air pump discharge in the hot well.

The condenser used for the engine is a tubular surface condenser,
and the whole of the water pumped passes through it.

The engine feed pumps, which under ordinary circumstances
pump direct to the boiler, were on the trial nsed to pump the hot
well discha with which, as has been said, the jacket water was
mixed, and to which any necessary sapplementary feed was added
—into a tank in the engine-room raised about 12ft. from the floor.
The discharge from the pumps into this tank was throttled, so
that the pumps m?ht work approximately inst the pressure
at which they would have 'lmrkog if they had been delivering into
the boilers as usual. Below the top tank were two measuring
tanks, containing 1246 1b. and 1325 Ib. of water respectively up to
the marks used. These were filled and emptied alternately, the
water from them falling into a sump tank placed below them,
from which the donkey pump drew the feed.

In this way the water was measured into the boilers, and the
total quantity so measured was the total quantity evaporated by
the boilers, which were working so easily fl-t it was onn
to measure for priming. The total steam received by the engines
was equal to the total water as measured, minus the quantity of
water ned from the separator. It incfudaa the whole of the
steam which went to the jackets and to the reheaters,

Boilers.—The two boilers used for supplying the steam to the
engine wore of the Lancashire type, 7ft. Gin. diameter and 30ft,

e indicator was employed, |

| coal was noted se

regularity of all the conditions duriu% twelve hours is very well
shown by the somewhat unusual straightness of the lines upon the

accom ng diagram.

E‘mf:n%\hu time of starting and of finishing eack lot of weighed
parately. The total weighed coal used was
5623 1b. Taken from start to finish of a firing, this lasted 703
minutes. Taken from finish to finish, it lasted 719 minutes.
Taking the mean of these two as most fairly representing the rate
at which the coal was burnt, the time may be taken as 711 minutes,
which corresponds to 475 Ib. per hour.

Water,—The total amount of water put into the boilers was
61,706 1b, in 729 minutes. This is equivalent to 5079 Ib. per hour.

During the same time the amount of water taken from the sepa-
rator ave 61 Ib, per hour, so that the net feed-water going to
the engines was 5018 lb, per hour, The total water taken from

the jacket and reheater drains, as mentioned above, was 790 1b.
per hour approximately, This 18 158 per cent, of the total
steam going to the engines.

Poiwer.—T'wenty-three sets of indicator diagrams were taken in
all. The first five sets, however, were not satisfactory, owing to
one of the indicators sticking, and the mean indicated horse-
power has therefore been worked out from the remainin
eighteen sets. It will be seen from the diagram that the wor
altered very little throunghout the whole day. The mean indi-
cated horse-power for the eighteen sets of cards was 351'0, and
the mean calculated simultaneous pump horse-power was 2063,
The efficiency of the machine—that is, the ratio of punmp horse-
power to indicated horse-power—is therefore 844 per cent. The
total weight of water pum per hour, calculated as mentioned
above, was 2,242,000 Ib. The mean head, including the suction,
was 263 3ft., which corresponds to 114-04 lb. per square inch
From these figures the average pump horse-power during the
whole trial works out to 2082, a figare differing very slightly from
that co nding to the times at which the last eighteen sets of
indicator diagrams were taken, The corresponding mean indicated
horse-power at 84°4 per cent. efficiency for the whole period of the
trial is therefore 353 3.

The mean effective pressure in the engine reduced to the low-
presiure piston works out to 22-0 lb, per square inch. The mean
speed throughout the whole day was 252 double strokes per
minute, The mean total head of water, inclading the suction,
was 263°3ft., and the actual mean stroke of the engine 43°5in.

Dutyp—~The coal per indicated horse-power hour amounts to
1 341b., and per Jmmp horse-power hour to 1°59 b, only, and this
corresponds to 12,450 Ib. of water raised 100ft. per pound of coal,
or otherwise expressed, to the exceptionally high duty of
139,500,000 foot-pounds per owt.—112 lb,—of coal,
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The principal results of the trial are given in the accompanying
table, and are lh_n:;:uﬁnphimllr in the Elnmmpunﬁng diagram.—I
remain, yours fait Y, ALex. B. W. KENNEDY.
Pumping Engine at Hornsey Sluice,

July 24th, 1894’
12 hours 9 minutes

Duration of trial (for water measurements) ..

DESTRUCTION OF CHINESE WARSHIPS AT
WEI-HAI-WEIL

TaE most important portion of the Chinese fleet — the
Northern Division — has practically ceased fo exist. The
flagship of Admiral Ting, the Ting-Yuen, the Chen-Yuen, the
Lai-Yuen—sister ship to the Kin%-Yuan. sunk at Yaluo—and

version immediately it. Hence we are inclined to
assume that it is correct, and that the graphic description of
the Chinese ironclads foundering in the afternoon or evening
of the 4th, under fire, amidst the cheers of the Japanese
sailors and soldiers, was the result of imagination. The most
recent telegrams confirm this opinion. The Chen-Yuen did

not actually sink until the 9th inst., though fearfully injured

Diameters of cylinders and rods:—
h—wwﬂrﬂ ot i e 16°00in. and 3-75in. | the Ching-Yuen, sister ship to the Chih-Yuen, which made | by torpedoes. The coup de grace was given her by two shells
E‘:‘_’mﬂdm 5 e and 3°29n. | such a gallant efiort to retrieve Chinese honour in that battle, | from the Eastern forts. It will be observed that we have
ki i R O  7esun 0o ' | but was eventually disabled by a collision, as well as gun-fire, | published a detail of the events happening to other vessels
Pump rod (one end only) 8:50in. and went down—all these, and a quantity of smaller craft,  besides the Ting-Yuen and Chen-Yuen to shape itself with
#m 't‘-'g!kﬁ of piston .. .. .+ 48°5in, have been either sent to the bottom by successful torpedo hits, ' our description of the fate of these two vessels. It was un-
T&ﬁ:wﬁ?ﬁm 2 i E;E ' or gone down under the effects of concentrated gun-fire. - avoidable that we should do so.
Diameter of each botler .. 7ft. 6in. We engrave this week illustrations of the Ting-Yuen and = We gather, then, that the Ting-Yuen and Chen-Yuen, the
T“ﬂi“’;ﬁswﬂ PP S L . g&l " Chen-Yuen, the twolargest armour-plated vesselsof the Chinese | Lai-Yuen and Chipg-Yuen, have been destroyed by the
Total Ef:ta mrfﬂe:{;ﬂf %.,th ballaws .. .. 58 4 :}}_ it fleet ; engravings of the Lai-Yuen and the Ching- Yuen action of torpedoes dmnharggd in the dead and darkness of
Ratio of heating surface to grate surface .. .. 83:1 appeared in TuHe ENcINEER of October 5th, 1894, where a | night, after they were grn.utla.uy disabled by the concen-
Mean boiler pressure ahove atmosphere per trated fire of innumerable heavy guns, including nearly fifty

description was given of the principal events in the action

a, v Iml“h-* es sa en eo ae o .. 127761 at Yalu. The various dimensions and features of the Ting- | quick-firing weapons of large calibre. No other result was
Iﬂﬁﬂ = ;Hrﬂﬂc? ! highp! gt "tf: 121°5 1b. Yuen and Chen-Yuen were as follows, they also being sister | possible. Not a single heavy qujck-ﬁrini gun was mounted
Mean effective pressure, high-pressure cylin- ships: —Length, 308ft. 5in.; beam, 59ft.; draught, 20ft.; dis- | in the Chinese fleet, and their ships bhad practically mo
oo dﬂfﬁaP;; square iﬂﬂhiﬁ e g ¥ Lt 18°8 1b. placement, 7430 tons; indicated horse-power, 6200; speed, secondary armament at all. Moreover, the mountings of

peae . o8, e o - oy i Sy T 14:50 knots. They were built by the Vulcan Company, at | the main armaments did not permit of the heavy 30? cm.
Mean effective pressure, low-pressure cylinder, Stettin. The main feature of the design consisted of the guns being elevated sufficiently to cover many o the
squareinch oo .. .. .2 se we .. 10745 1D, armoured citadel, in which were placed two barbette turrets | high positions from whmp they were being attacked on

To Eﬁ“gght“ low-pressure cylinder, per M on a diagonal line with reference to the keel. There were | shore, hence the bad practice alluded to in the first telegram
Hﬂ:qmum SRR T s L, e TR B twin screws. DBefore and abaft the citadel the ships were %uuted. It is satisfactory, however, to note that neither of the
Donble strokes per minute, mean 25°2 divided into numerous water-tight compartments, which in | battleships or cruisers appears to have gone down under the
lﬂdlgtﬂg hﬂﬂﬂ-wﬁﬂﬁ:&' i the vicinity of the water-line were filled with cork. The | gun fire—although so terribly concentrated—of their

5 Al e gl s double bottom, as can be seen from the engraving, extended A immensely superior enemy. That the ships must sink, if,

Low-pressure cylinders .. 1608 very far forward and aft. The armament consisted of four | unprovided with netting, they should be torpedoed, WAS &

= 30} cm.—12in.—Krupp guns, mounted on turntables in the | foregone conclusion. The only point tl:fn.t- reml..inn in
Indicated {';ﬁle e e B 851°0 barbettes. In addition to these one 15 c¢m.—6in.—Krupp | obscurity, in re to these to o attacks, is the failure of
hmpu,umr M-’ tlﬂﬂl E_r_ E p 8538 was mounted under the poop and another on the forecastle. | the Chinese torpedo boats to counteract the a_ﬂurta of the
Total water pumped per hour (calculated . 2,242 000 b, The citadel and turrets were protected hi 14in. and 12in. Japanese. Probably their lau&u;g idea was flight and not
Mean total dih;aad feet G ee oo oo .. 208310 compound plating respectively, with a backing of 14in. | fight. We cannot, however, admit that the success of the
Hc“m' oy e - hﬁe‘f’;ﬂ“ﬁ; + Per square inch -2 éﬂ;.g" ' Eight machine guns were mounted on each ship. Japanese torpedo boats was in any way conclusive as demon-
Total feed-water perhour .. .. .. .. .. 50791k As usual, several conflicting accounts are given of the sink- ' strating the paramount value of such adjuncts to a naval
Total water taken from separator per hour .. 61 lb.
Total ll*:t;.m to engines per hour, including itk
ac - - - = = = - - . - - & - ¥
T steam per hour in jackets and reheaters 7901b. hrT‘rﬂ.g‘ Yuen' & ”Chan Y lPl*II:r|
Mean temperatureof feed .. .. .. .. .. 117°1deg. Fal,
Coal bumnt perbhour.. .. .. .. .. .. .. A4765]b.
Coal burnt per square foot of grate surface
D ™ e B i Cde e im wa IR i
burnt per square foot of heating surface
SOOI ol i v | cike et wwn ek SRR
burnt per LH.P. hour .. .. .« 1'841Ib,
Coal burnt per pump ﬂ r hour .. . 159 1b.
Carbon value of coal as TR T =l e i E S
Carbon value of coal equivalent per I H.P. hour 1°36 1b.
Oarbon value of coal equivalent per pump H.P.
s o ki vt e ponad ok ek 38°F 1
oun wa ova L =
Pounds of water anForltad ﬁ pound of fuel,
fromand at 212 Fab... .. .. .« .. o 12°221D,
Pounds of water evaporated per pound of fuel
per pound of carbon value .. .. .. .. 12°051b.
Pounds of water evaporated per square foot of
heating surface perhour .. .. .. .. 2'641b.
Steam .H.P. per hour, including jackets 14-21b,
Percen of steam used in jackets .. .. .. 157 per cent.
Bteam used per pump H.P. per hour.. .. .. 16'8]b,
Mechanical efficiency of engine, or ratio of
puBH.P.tnI. Fe oo .ou -us as »« B4*4'percent.
Water 100ft. per pound of coal.. .. .. 12,4501b.
Water raised in foot-pounds per 1121b. of coal 139,500,000
Efficiency of boiler, percentage of total heat of
combustion taken up by water in boiler .. 80°4 per cent.

HYDRANT FROST POST.

SoMETHING new in the way of standpipes is especially
opportune just now, while the usual sources of water supply
are in the grip of the frost fiend, and water direct from the
mains during the prevalence of this severe weather is so much
resorted to, especially in the poorer districts. The standard

CHINESBE WARSBHIPS SUNK AT WEI-HAI-WEI

ing of these battleships. One is as follows :—** The bombard-
ment—on Sunday, 3rd February—had scarcely commenced
when the Chinese fleet joined in very gallantly. The great
battleship Ting- Yuen used her 30-centimetre guns with-
out effect, but she succeeded in drawing some of the
Japanese fire from the island forts to herself. The Lai-Yuen,
a smaller ship, stood towards the Japanese and fought well,
sustaining considerable damage and many casualties, . .
The bombardment was resumed on Monday. The Japanese
fleet engaged both forts and ships, and the land batteries
bombarded the Chinese squadron. The Chinese battleships
were 80 repeatedly and badly hit that their guns were handled
with difficulty and with less spirit. Finally, towards the
close of the fight, both of the enemy’s battleships, Ting Yuen
and Chen-Yuen, were disabled. They gradually settled down,
and at length foundered amid loud shouts of triumph from
the Japanese on land and sea.”

Another account runs :—*‘ On the night of the 4th—Mon-
day—under cover of the darkness, the Japanese torpedo boats
stole in, and with a sudden rush launched their projectiles at
the great ironclad Ting-Yuen. One took effect and the
battleship sank. The cannonade was resumed next morning
fiercely on the Japanese side, and more slowly from the
Chinese ships and forts. At nightfall the tactics of the
previous day were repeated. Several torpedo boats crept into
the harbour and succeeded in blowing up the Lai-Yuen, Chen-
Yuen, and another ship, name not clear.”’

The Japanese official account runs thus:—* On the night
of the 4th inst.—Monday—the first torpedo flotilla guarded
the western entrance to Wei-Hai-Wei Harbour, while the
second and third flotillas, after the moon had set, made
their way into the harbour through the eastern entrance.
Having got inside the harbour, the boats torpedoed and

attacking force. The boat which sank the Ting-Yuen was
destroyed by a hail of projectiles. The same result would
probably take place if a well-manned, well-equipped, and
vigilant European naval force was attacked by torpedo boate,
whether by day or night, the only probable difference being
that not a single specimen of these small craft would survive
to tell the tale. At the same time there is matter for
reflection in the accounts of recent Japanese successes at
Wei-Hai-Wei for the sailor, the soldier, the artillerist, and

the engineer,

ECONOMICAL COMPOUND ENGINES,

WE have received from MM, H. Bollinokx, of Brus-
sels, copies of particulars of two carefully conducted trials
made on two of the firm's compound Corliss engines,
gystem A. Bollinckx, It has not come to our know-
ledge that any trial of a compound engine outside the
United States has, all things considered, given results
more economical. It is true that a triple-expansion engine
of 1000-horse power has consumed only 11-8931b. of steam
per horse-power per hour, but here we have compound
condensing engines with 901b. pressure in the boiler. Mesars.
Bollinckx are, we think, justified in saying that the results
obtained by them show a remarkable and hitherto un-
Erll.lalad economy, when it is taken into consideration that

m an industrial point of view these engines have beaten
all previous records of steam consumption; for if we consider
the price of a compound versus a triple-expansion engine, the
greater amount of friction in the latter—thereby reducing
mechanical efficiency—larger foundations and engine-room
required, higher cost of maintenance, and wear and tear, then

shown is of wrought iron tube, enamelled red, or it may be
galvanised, having a gun-metal base for screwing to an
ordinary hydrant, At the head are two valves designed for
protection against frost. These valves to external appearance
are of little or no intrinsic value, being of galvanised iron,
therefore not likely to be stolen. This is therefore worthy of
the attention of corporations, water companies, and con-
tractors, and to others interested in or aflected by water
supply. Itis made by the Lambeth Brass and Iron Com-
pany, of Short-street, Lambeth, S.E.

TaE United States Naval authorities intend to repeat
the riments carried out many years ago with submarine
boats. The Bureaus of Ordnance, Construction and Repair, and
Steam Enginee have made a joint report to Secretary Herbert
upon the specifica which should be entered into for the pro-
Eo-d submarine boat. It is provided that the boat shall be S0ft.

length, and its diameter shall be 11ft.; dialplwamunt, light,
1184 tons ; total d?ho:::nt when submerged, 138} tons ; reserve

a ton,

buoyancy, (i;ths The company comstructing the boat destroyed the large ironclad Ting-Yuen, whilst the bottom of | the econom
! . , y of compound against triple-expansion will come
l'g.h::;h, .ﬂ'?:rhfﬁi?mmﬂuﬁ:ﬁt i'uﬁg;t' m‘“bi the cruiser Ching-Yuen is supposed to have been damaged. | out foreibly, It should also be borne in mind that triple-

On the night of the 5th the first torpedo flotilla renewed the
attack, and to oed and sank the cruiser Chih (Ching?)
Yuen'—the Chih-Yen was sunk at Yalu—*‘and probably also
the large ironclad Chen-Yuen, the Wai (Lai ?) Yuen, and one
of the gunboats.”

The Japanese account agrees mainly with the Chinese

expansion engines require higher pressure—say 1501b., for
instance—in the boilers, and that consequently boilers for
such a pressure are more expensive, and it costs also more to
get steam at 1501b. than at 901b.

We give first in a condensed form the results, and then the
detailed report of the Association pour la Surveillance des

twelve hours. The submerged speed must not be less than seven
knots. The boat is to have two torpedo tubes, and be strong
enough to resist the of the water at 75ft. Her builders
will be given no speed premium. The departmént is to have the
option of o veesel at a reduced price if she fails to

come up hwmuﬁm
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Chaudiéres & Vapeur at Brussels, whose director is the well-
known M. R. Vincotte :—

(1) Compound Condensing Engine, System Corliss A. Bollinckz,

Diameter of high-pressure cylinder .. .. .. .. 25'08in.

§e low " " o SN [
Lﬂnﬂhﬂfﬁtrﬂkﬁ == e ™ & . a == 60" 0s10.
Revulutions per minute .. o 4787
Durationof ¢rial .. .. .. .. .. .. .. .. .. 9hrs 18} min.
Indicated horse-power—high-pressure cylinder.. .. 18471

" " ow " " e =« 140782
RO e s e 80503 H.P.
IR s > R e er ae | oh 85,850 1b,
Condenscd water from ﬁtuumtg?ﬂn SR e W ¢ [ [
Steam consuroption perindieated horse-power perhour 12-052 1b.
iNet total steam consumption . sa =a «x ox B34,218°571D.
In order to compare this result with those obtained in

-

other qnﬂma tests, it is necessary to make a correction for
the slightly lesser value of the continental horse-power.
For this purpose the above result is to be multiplied by
10135, and thus converted the steam consumption is
12:216 1b., instead of 12:052 1b. per horse-power per hour.

(2) Compound Condensing Engine.

Diameter of high-pressure cylinder .. .. .. .. 16fio.

: low = = s IR ko (SRR
Hl:mko L e T LT R NURer, A
Revolutions per minute .. .. .. <« +a .. .. 064°72
pursston ol Al .. .. . ms e as ee 4 s« 9hra 18 min,
Indicated horse-power—high-pressure cylinder.., .. 102°18

] iy low Wi Wi 4% i 0567

UL as  ww e b ey ARG SRR
Food-water vsed .. su =¢ s 2 ew am e 24 8541b.
Condensed water from steam pipes .. «x . 4061Db.
Net tutal consumption S ey R S TS G g ST
Steam consumption per horse-power per hour 13°267 1.

Correction for lesser value of cuntinental hom-puwé:'- =13"446 b,

“ Association pour la Surveillance des Chaudiéres i Vapeur.
“ Brussels, 1st of March, 1894.
“To the Manager of the Saventhem Paper Works
“ (Co., Saventhem.

‘“t Hereafter you will find the results of the trial of 20th
February, 1894, on the new engine supplied by the Société
Anonyme des Ateliers de Construction H. Bollinckx.

‘“ The water has been accurately weighed by means of two
casks, both holding 377 kilos. at the temperature of 57.
Diagrams have been taken every half an hour, the results
%nva been based upon the following dimensions given by the

uilder : —

H.P. cylinder. L.P. cylinder.
INAIOSEON .. oz <5 sx s s« .« 00 mm. . 800 mm.
SR A R e LR TSI B e 80 mm.
yy of counterrod .. .. .. — 50 mm.
L T e S 1000 m. —
Scale of springs—
H.P. cylinder, L.P. cylinder.

Frout, 1 mm. =0°1166 kilos,
Back, 1 mm.=0"1198 kilos,

1 ram. = 00485 kiloa.
1 mm, =0"u592 kilos,

Beginning,
BRI e ey R wul e s aa  ws cwe aw s | TaDS Oclooks
Number of revolution counter.. .. .. .. .. .. 0
Level of water in boiler 0-095 m.
Freasureat bofler.. .. .. .. .o v .. . 68 atmos,
Level of water ip great tank .. .. .. .. .. 0°881 m.
Ending.
TR e R USSR ST e T
Number of revolution counter.. .. .. .+« .. - 35795
Level of waterin boller .. .. .. .. e «s« 07085 m.
ErOESUrs AL DOLIBY .. .. 42w me ws s ws e {2 ATINOA.
Level of water Ingreat tank .. .. .. .. .. = 0083 m
Mean pressure of steamn .. .. .. .. .. .« 060 atmos
Btuppages of the engine .. .. .. 0
Meau temperature of fezd-water 5 deg. Cent.
Total duration of trial.. 9 hrs. 18 mins.
Average speed S Aty | Rer o e as e 64°72
Quantity of water weighed with casks.. .. .. .. 11,123'8
Currection for the difference of level at great tank .. 4°
Correction for condensation in the pipes, calculated
at 21 kilos per hourapdperm. .. .. .. .. .. 1842 kilos.
Water drawn from jacket .. .. .o . .. .. 781 kilos,
Real quantity of steaum consurmed by the engioe 10,9442 kilos.
dJemperstare of exbaust .. .. .. .. .. .. .. 48 4deg.
Temperature of the water injected into the condenser 2 deg.
Temperature of the water leaving the condenser 17 deg.
Mean wacoum given by the vacuum indicator ia
contimetres Of Mercury «o oo 2o o5 oo os 675
Average horse-power developed by the engine—
H.P. cylinder—Front, 48°20; L.P. cylinder 49°81
= Back, 58°93; o 4630
Total horse-power .. .. .. .. 19787
Total number of hours and horse-power .. .. .. 1823-51
Consumption of steam per horse per hour ., 601 kilos.

““ The engine a consumed 6'01 kilos. of steam per indicated
horse-power per hour when developing 197-85-horse power.
(Signed) ‘ Desace, Sub-Manager."
* Seen and approved—Vix¢orTE, Director.”

“ Association pour la Surveillance des Chaudicres i Vapeur.
* No. 987. “ Bruxelles, 6th November, 1894,
' Manager of the Ld. Co. La Vesdre, Verviers,

“J beg to hand you herewith the results of the trial of the
2nd of October made by us on your new compound engine
built by the Société Anonyme des Ateliers de Construction
H. Bollinckx. This trial has been conducted as before and
calculated on the following items : —

H.FP. cylindey. L.P. cylinder.
DEENBESY. . .. oo s» me s+ o OO0 IO «s 1050 m.
e of piston-rod .. .. .. 1W5mm., .. .. 115 mm.
BEUES .. i ii we e cew oas PHEM. .. .. 1'525m.
Beale of indicator springs—Front, 1 mm. 0°'1166 00393
Back, 1 mm. 0-1184 008799

“ Disgrams have been taken every twenty minutes, and all
the ciphers of the trial have been written on the following
board : —

Beginning of Trial,

Huur L ] L L] LI LA | L] (g ] - . - L] . ﬁlili u“ﬂl'Mkl
Bayoluonconnter .. <« o« o ns s ee an. O
Water levelin b iler .. .. .. .. .. .« .. = 0100
Water level in great tank .. .. .. .. .. .. .. 07054
Eapmmrnatboller .. o . e s w0 o= 615 atmos,
End of Trial,
gl E S e n il S R s L S iy T
Revolutioncounter .. .. o wa oo oo oo oe. 26,788
w‘ml“ﬂl iu humr oE LI L - L - LY O ﬂ‘lus
“Waterlevel iIngreattank .. .. .+ .« ss s .s 07057
Pressure at bolter T e gy R e
Weight of casks—180'5 kilos, and 187-95 kilos.
MeAD Dréssiare .. .. <1 o ss «s  e» 6'2 atmos.
Stopping of the epgine .. .. .. .. +«. .. .« 1hour
Real time of durationof trfal .. .. .. .. .. .. 9Ohrs 18} min,
IR e v dn  ewl wnt wa  ws  sel wwi . s &I°OT
Quanticy of water measured with cask, 187°00 x 44
1-00226 .
| - e " w ‘X - W - 15”21 l
xlaﬂﬁxﬂxrmﬂa Y
wﬂﬂfﬂdﬁﬂmw I‘Jr l“ﬂl lt bﬂﬂﬁf W - - 5'33
y - s " great tank .. + 2785
tlon in the piping . .. 4456°20 kilos, | _ 503" 58
Qorrection for loss per evaporation  58°88 kilos
Condensed water from the H P. cylinder jmkﬁt} 1082-38 012-66
Correction for losa per evap mation e 119°67
Real quantity of stowm consumed by the engine .. 15.511°04 kilos.
Me4n temperabure of steam after L. P. cy r.. .. 45deg.
Tempersture of the water injected ia the condeaser ;} ddeg.
.

1 i leaving the condeuser

m:lﬂﬂﬂm” L] "m - L] LRC ] LR L] ug'm{lﬂg'

THE ENGINEER.

Horsgc-power deve —
H.ﬁylindur—mt, 74°42; L.P. cylinder—Front, 67°52 } 80503

(1] Bﬂﬂk. m'ﬂﬂ': |’ BE’L‘]{, ?3'52
Total number of horse-power and hours .. .. .. 2838-08
Bteam consumption per horse perhour .. .. .. 5§46 kilos,
Mean ¢ffective pressure in high-pressure cylinder .. 1°50 atmos.
low ,, 5l .« 0730 atmos,

L} " i

““The engine has consumed 546 kilos, of steam only per
indicated horse-power per hour.

‘ Admission at high-pressure cylinder amounted to about
10 per cent. The vacuum taken with the indicator has been
699 of mercury. The diagrams are beautiful, and do not
show any appreciable defect.

(Signed)
(Signed)

“ DeJace, Sub-Manager."
“ R. Vixcorre, Director.”

PARLIAMENTARY NOTES.

Shipwrights as fitters.—On Monday Mr. Wrightson asked
the Secretary to the Admiralty whether it was the practice
of the authorities in Devonport and Pembroke Dockyards
to employ shipwrights who were workers in wood to do the
work of fitters who were workers in iron; and whether, in
the case of the iron water-tight doors in the Renown, now in
Pembroke Dockyard, they have been so defectively fixed by
ghipwrights that properly-trained fitters had to be finally em-
ployed to rectify these defects before the proper tests could
be applied. Mr. E. Robertson replied on behalf of the
Admiralty. He said that the practice at all the dockyards
is to employ men of the trade called shipwrights on work in
connection with the construction and repairs of the hulls and
fitting of ships, usually done in private yards by iron ship-
builders, shipwrights,and fisters. The dockyard ehipwright is,
and has been for over thirty years, a worker in metal as well
as in wood. The only ground for the statement in the second
part of the question is as follows :—The water-tight doors of
the Renown were supplied by contract and separated
from their frames by fitters at Pembroke Dockyard. The
shipwrights fitted and fastened the frames of the doors
to the bulkheads of the ship. The doors were then
attached to the frames by the fitters and subjected to
the usual water test, when it was found that out of nine
frames that had been fitted by shipwrights one only leaked at
its jointing with the bulkhead. A fitter being at hand attend-
ing to the hanging of the doors, the foreman of the ship
ordered him to make gocd the defect discovered, instead of
sending for a shipwright to rectify it. This small incident
could not be taken as proof of the general inefficiency of the
shipwright's fitting work, as similar adjustments of work done
by all trades are sometimes necessary. Mr. Wrightson then
asked was it not a fact that a committee had been appointed
to decide what was carpenter’s work and what wasfitter's work ?
Mr. Robertson thought that it was not so. Mr. William
Allan then intervened with a string of questions., Was it not
a fact that shipwrights did work on her Majesty’s ships in
dockyards which would not be allowed to be done by ship-
wrights in private yards; and was it not a fact that you could
see daylight through some of the fittings and joinings ?
Further, whether there is any private yard in Great Britain
which would allow shipwrights to do the same work on ships
that shipwrights have to do in her Majesty's dockyards?
Mr. Robertson answered that it appeared to him that that
question was covered by the answer he had already given. As
to daylight being seen through the joins, he was not prepared
to assent. Mr. Kearsley asked if it was intended to appoint
a committee? Bat upon that point the Admiralty was not
prepared to make any statement without further notice.

H.M.S. Vulcan,—Last week Mr. Gibson Bowles gave
notice of his intention to ask the Secretary to the Admiralty
whether the Admiralty was aware that H.M.S. Vulcan could
when going astern only use with safety one-fifth of her horse-
power, and is consequently unable to go astern at full speed ;
also whether any report dealing with this matter had been
made ; whether it was proposed to remedy the defect; and,
lastly, whether any other vessels in her Majesty’s Navy were
similarly defective. Sir U. Kay-Shuttleworth's answer was
that in going astern for a prolopged period at high speed
difficulties had been experienced in the Vulcan, Hood, and
Trafalgar, ‘‘ owing to abrasion of the rubbing surfaces; con-
sequently a more suitable material was being substituted.”
He said further that the engines could be and had been
* worked astern for short periods at high speed without risk or
trouble.”

AGRICULTURAL MACHINES IN SOUTH

RUSBSIA.

Accorpine to a recent Foreign-office report on the agri-
cultural condition of the district included in the Consulate-
General of Odessa, and comprising Kieff, Nicolaiefi, Odessa,and
Sevastopol, the development of agricultural implements and
machines last year in South Russia was enormous, and
although British manufacturers have for long possessed a
monopoly in the supply of steam-threshing machinery,
serious competition therein is threatened from Hungary and
America.

In Kieff, the spring trade in drills, ploughs, &c., was of
little consequence. A capital trade was done in harvesting
and threshiog machinery, and there never has been such a
demand for reapers and self-binders as was experienced over
Southern Russia last year, over 2000 reapers, &c., mostly of
American make, having been disposed of in Kiefi alone.
Reaping machines and self-binders are becoming a necessity
to every farmer, in view of the excessive demands made by
the peasants during harvest operations, who prefer to harvest
their own crops first, while the proprietor must need wait.
When the "peasants have secured their grain, and con-
sequently their own living for the winter, they have not
much inclination to work, and proprietors are more or
less in their hands, unless they provide themselves with
machinery. A very large trade was done in horse-thresh-
ing machinery, of Germen and local make, and the
demand is still brisk. In view of the ruinous prices
for agricultural produce, it is natural to suppose that
the sale of agricultural machinery would be considerably
diminished, but in the hope that prices are bound to advance,
both peasants and proprietors prefer to thresh their grain,
and to do this they must increase the available plant. 1
learn threshing machinery was in great demand, and there
has seldom been so many “sets" sold in any one season.
The larger portion of this trade is in the hands of British
manufacturers, but serious competition is threatened from
Hunpgery and America, The Hungarian State Railway
Works of Buda-Pesth opened branches in Kharkoff and
Kieff early last gear, and disposed of forty-five “ sets,” a very
fair beginning, but they guaranteed their machines to do 20
per cent. more work than any British-made thresher. As
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the Hungarian thresher is a copied combination of those of
the best known British makers, it is difficnlt to understand
how sucha result has to be obtained, butdoubtlessthe buyers of
the machines had this in view when making their purchases.
Naturally, considering that a thresher which would do a fifth
more work than those hitherto used was worthy of congidera-
tion. One British firm, upon an opportunity beinggiven, tested
its threshing, set against one of the same power made by the
Hungarian Railway Works, and after a three days’ trial
came out victorious, both as to quantity and quality of work
done. It must be borne in mind that although the Customs
duty is equal all round, a country like Hungary, with & high
protective tariff, and in which machinery enjoys a low if not
free freight to the Russian frontier, can always export her
goods and dispose of them cheaper in Russia than they are
gold at home. American threshers are being introduced
by the Minister of Agriculture. The class of threshing
machinery used in America was favourably noticed by
the Commissioner of Agriculture in his visit to the Chicago
Exhibition of 1893, and several sets have been imported
by the Government. An official trial of one of these
sets was to take place in November last on the estate of
Count Tolstoi, in the Government of Orloff, and the result of
this competition will be well worth the attention of British
manufacturers. The American threshing machine is so
much lighter in weight that the difference in duty is very
considerable, a 10-horse power portable engine of American
make paying from £40 to £50 less duty than a similar
British-made engine. In view of these differences, it is to be
hoped that the various persons interested in the trade may
take steps to retain the Russian market for this class of
machinery, and not allow it to slip through their fingers as
they did the plough trade for want of a little hearty enter-
prise, as a departure from their standard notions as to how
the machine ought to be made or the manner of conducting
the trade,

In Nicolaieff the business done in agricultural implements
and machinery wes unprecedented. The prospects of a good
crop created almost a rush for reapers, and as early as May
many of the local makers were cleared out of their stocks.
The consignments of engines and threshing machines were
also very heavy.

In Odessa agricultural implements of all sorts were in
great demand, and an enormous sale took place, but as these
are, as a rule, sold on long credit, it remains to be seen
whether the purchasers will, in the present depressed state of
agriculture, be able to pay up their instalments.

TRADE ANNOUNCEMENTS.—Mr, George Offor announces that he
has opened an office at 78, Mansion House Chambers, Queen
Victoria-street, E.C., where he will continue the business of con-
tractor for the supply of electricity.—Messrs. Peirson and Co., of
124, Fenchurch-street, send particulars of their Simplex ventilat-
ing system for ventilating electric manholes by means of pipes and
outlets of special form, from the machole to the pavementcarb or
to a wall, as may be most convenient.—We are informed that
Normandy's Patent Marine Aiérated Fresh Water Company, of
Philip-street, Victoria Dock-road, E., the well-known Admiralty
distilling machinery contractors, has acquired from Mr. Leslie S.
Robinson, A.M I.C.E., of 28, Victoria-street, S. W., the sole rights
ia this country of sopplying the Normand patent feed-water
heater.—Messrs., Fleming and Ferguson, shipboilders and engi-
neers, Paisley, have contracted with the Crown Agents for the
Colonies for the supply of a tug steamer for the harbour
works at Trinidad, and have also received orders from the
Egzyptian Government for a twin-screw steamer for Alexandria.
They have also secured a large order from the Brighton Corpora-
tion, consisting of engines, boilers, and pumps, in connection with
the now Corporation waterworks,

CHERRY'S CALCULATOR,—We bave received a copy of Mr, Henry
Cherry's ““Calculator,” which consists of a logarithmic scale
divided ioto twenty lengths of lines 5in. long, abont lin. apart, and
gradnated so as to perform, with the aid of a transparent slip, the
functions of a logarithmic slide rule. The scale 1s printed on a
card, and mounted in a pocket case. The slips referred to may be
made of tracing paper by the user ; but with the calculator are
some slips varnished on one side, so that marks or ticks may be
made upon them with ink, for showing the proper position for
superposition above the logarithmic scale, the ticks taking the
place of the cursor in a Gravet rule. The length of the scale—
100in., counting the twenty 5Hin. lines—gives considerable size to
the spaces between integers, and makes it possible to calculate with
accuracy to less than ,;th of 1 per cent., even where the res
are taken from the smallest divisions in the high numbers of the
scale. The slips referred to are not very clearly printed or well
numbered, beiog looked npon as things which any one can make
for himeself ; bat this is a mistake—Mr. Cherry should have them
clearly Hrintad, and save others the trouble. The pencil-marked
slips will probably be preferred to the varnished slips for use with
ink, although the ink is easily removed. Like every other designer
of a slide rule, Mr. Cherry has failed to make his instructions as
clear as they might and should be. He describes the processgs for
multiplication, division, combinations of these, and their conviova-
tions, but he does not give examples until he comes to the extrac-
tion of complex roots, An example for each of the processes
wounld greatly facilitate the learniog of the use of the calenlator.
Unless its use is made easy, the instruction given in the name of
the calculator—** Forget-me-not”—is not likely to be obeyed.
Qace learned, there is no donbt that the calculator might afford
considerable help as an instrument for use in the office, It is made
by Mr. Henry Cherry, of 21, Festing-road, Patney.

SteaMm TractioN o CoMMoN Roaps —Oa Monday last a paper
was read by Mr, Stephen H. Terry, M. Inst. C.E., of Kingston-
on-Thames, on '‘Steam Locomotion on Common Roade.,” After
a short account of the early history of steam locomotion on com-
mon roads, the anthor referred to the history of road locomotives
for heavy haulage, beginning with an'duﬂ'u locomotive, and
describing also the inventions of Barrell, Aveling, and others.
It was mentioned also that there are now some 8000 engines
engaged in road locomotion thronghout the kingdom, which, at
an average lndicated power of 10-horse, are doing work which
wounld require 80,000 horses to effect, at a saving to the coun
of £10,000 a day, or over three millions a year. Of conrse this
large profit does not fall into thebande of traction engine owners, it
goes chiefly to cheapen the cost of distribution. The horses neces-

to do the work done by these engines if placed in line would
reach nearly from London to Livarpogfn What is now requiredisa
comprehensive Act permittiog theowners of traction engines to take
out one licence for each engine, which should ﬁi:a permission to
travel in any part of the kingdom, and it gshould be put out of the
power of adjacent authorities to block the passage of such traffic. The
wheel qnestion Mqi:u“ revision, and in view of the progress of
mechanical science in every other direction, the nse of passenger
steam carri should be encouraged by the formation of a new
rule in regard to speed for locomotives under one ton in weight,
such engiuoes, if properly mounnted on springs provided withsuitable
wheels, should be permitted to run at eight miles an hour in the
country, and five miles in a town, the slower speeds at present
existing nppljrin%‘ only to engines for heavy haul At the
present moment France isahead of us in steam-propelled carriages
and it istime thatthe Legislature, which has done so much to cripple
what might have become an important industry, lmn%
or traffic by steam on common roads, should remove the

ilities under which it labours
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RAILWAY MATTERS.

Tue West Highland Railway has been cleared after
arduous labour,

A NEw survey has been ordered for a railway from
Mogaung to Myitkina on the Irrawaddy.

THE Beira Railway is completed as far as Chimoio,
making in all a distance of 118 miles. Already the traffic on it is
considerable,

Mgr. T. B. Coruier has been appointed Rolling Stock
Controller of the Manchester, Sheffield, and Lincolnshire Railway
in place of Mr. C. G. Cowlishaw, deceased. Mr. Collier was for
twelve years chief assistant to Mr, Cowlishaw.

THE Belt Line Railway, in Baltimore, is fast approach-
ing uln:::slaﬁou. It is expected that the entire line will be equipped
and y for operation by April 1, 1805, excepting the station
buildings, npon which work has not yet commenced,

THE cost of maintenance of way and works of the
North-Eastern Railway during the past bhalf-year reached
£396,226 16s., 10d., of which the wages for maintenance and
renewal of permanent way were £113 691 Ha. Gd., the materials
costing £79,068 0s. 3d. These costs relate to 1622 miles of railway.

M=g. MoxTAGUE Divoox TyrwaHITT, of Wallington, near
London—cousin of Sir Raymond Tyrwhitt—who died on Monday
morning, was for many years the deputy manager of the Soath-
Eastern Railway Company. Quite recently Mr. Tyrwhitt had the
Knighthood of the Order of Leopold conferred on him by the King
of the Belgians.

SoME railway companies who have adopted systems of
railway-carriage heating by varions methods are seriously con-
gsidering the question of whether the ex
warranted, considering the manner in which the trains are bur-
dened with heavy and costly fittings to be run all the year round,
and the very limited benefit thereby.

It is proposed to construct a light railway from
Pwllheli to Abersoch, Sarn, and Nevin, Carnarvonshire. The
Cambrian Railways rnn to Pwllheli, and the London and North-
Western Railway to Afonwen—four miles from Pwllheli—where
the two lines join, but in the large healthy agricultural district
between Pwllheli and Aberdaron, a distance of about twenty
miles, there is no railway.

THE North-Eastern Railway Company seek power, in
their Bill of next session, to construct just over 4} miles of new
railways and widenings in the county of Northumberland, and
over 64 miles of new lines and wideniogs in the West and North
Ridings of Yorkshire. In Dorham the company propose no new
railways, but powers are sought to improve their Newcastle and
Carlisle Railway near Blaydon,

AccorpING to an official statement issued by the French
Ministry of Public Works, the mileage of the French railways at
the commencement of the year 1805 was as follows :—The total
length of lines open for traffic was 22,792 miles, being an increase
of 287 miles upon the previons year, while the length of local
lines open for traffic was 2331, or 99 miles more than a twelve-
month ago. The total length of tramways open for traffic was
1175 miles, while concessions had been granted for 685 miles more.

TrE North British Railway Company's offer of £14,000
has been accepted by the Corporation of Edinburgh for the whole-
sale Fishmarket, part of the Regent-road Park required for line
extension there, vacant ground at Cranston-street, portion of the
Calton Rock, and wayleave for the tunnel at Rsgent-road, the
corporation discharging their claim for temporary occupation in
the Princes-street (Gardens during the recent operations and their

claim for the expense of screening the railway in Princes-street
Gardens,

THE report of the Midland Railway Company for the
half-year ending December 31st, 1894, states that there are 1326}
miles of railway constructed, exclusive of 634} miles of which the
company is part owner. The train mileage, excluding that run
for other companies, for passenger, goods, and mineral trains, is
19,829,522, which is in excess of that for the corresponding half of
the previous year by 1,632,126 miles. The total locomotive
running expenses are £564 446 12s. 1d,, or less than that of the
corresponding previons half-year by £23 843,

WE learn from the report of the London and North.-
Western Railway for the balf-year ending December 31st, 1804,
that the train mileage of nger trains is now 11,292 115, and
that of their goods and mineral trains is 10,012,802, the former
being less than that of the mrraupundingb:ﬂf of the year 1503 b
120,035, and the latter, taken similarly, being in excess by 300,837,
The mileage of lines at present constructed, exclasive of 197 miles
of lines partly owned, leased, or rented. is 1668]. The total loco-
motive running expenses are given as £530 876 14s,—less than that
of the corresponding previous half-year by £39,757.

Tae report of the North-Eastern Railway Company
for the half-year ending December, 1804, shows that the miles
ted by the company’s locomotives were altogether 1622, with
148§ miles of foreign lines worked over. Ia working this mileage
the locomotives of the company made 6,610,374 nger train
miles and 7,956 879 goods and mineral train miles, or a total of
14,667,263 miles at a cost for locomotive power of £634 286 7a. 10d.
Of this total cost that for coal and coke was £158,916 164, 7d.
Repairs and renewals cost £197,417, and the wages connected with
the working of the locomotives reached £221 929 12s, 104.

It is proposed to lay an electric tramway from Colwyn
Bay to Conway through Deganway to Llandudno., The ground
has been inspected by a of engineers, and the company of
inspection have expressed their willingness to lay down the whole
line, including the construction of a swing bridge over the river
Conway if the local authorities grant their consent. If the Llan-
dudno District Council will give permission for the tramway to go
along Mostyn-street and Mostyn-street extension to Craigside—
the eastern end of the town—the work of laying down the

way portion will be at once commenced, the survey of the
entire line gone on with, and a provisional order applied for at the
next session of Parliament,

TreE Board of Trade re

thos incurred is

rt on the accident at Chelford,
on the London and North-Western Railway, on December 24th,

which fourteen passengers were killed, just been issued.

o report states that after the first collision between the shont-
ing wagons no buman effort conld have averted the collision which
ensoed, and Mujor Marindin does not thionk that the smallest
blame can be attached to any of the company’s servants working
the express, all of whom, as well as the station staff, seem to have
behaved admirably after the collision, Nevertheless, he does not
copsider that the collision was inevitable. He exonerates the
stationmaster from all blame, but observes that the empty n
was driven back about 131ft, by the force of the wind, and the
collision would therefore not have occurred if the stationmaster
bad realized that the wind was sufficient to move the n, for
then he wounld bave put on the brake. He ad the
Associated Railway Companies to lay down in their book of rules
that during high winds all wagons are to be kept attached to the
engine when being set back on to their trains, or that, where this
would lead to nnreasonable delay, all shunted back loose
shall have the brake pinned down as soon as they come to a stand,
no matter what the gradient may be. Moreover, all ns should
be fitted with a brake-handle on both sides, instead

gide only.
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NOTES AND MEMORANDA.

AcCCORDING to a process devised by M. Henri Moissan,
a boride of iron of the composition FeB is obtained by heating

ether iron and boron, best in the electric furnace. It forms
brilliant grey crystals, which remain unpaltered in air or dry
oxygen. Its density is 7-15 at 18deg. C.

A THERMOMETER somewhat similar to an ordinary
alcohiol thermometer is used in France for measuring very low
temperatures, the liquid employed being pure toluen, the dilatation
coeflicient of which is very high. This liquid is also exceedingly
mobile, another feature which greatly adds to the sensitiveness
of the instrument.

Ax alloy consisting of aluminium with 8 per cent. of
copper and 12 per cent., of zinc is being used in America for
bicycles, The castings are said to be very rigid. Another alloy,
consisting of alumininm with 3 per cent. of German silver, also
gives good results, As cast its epecific gravity is 2'73, and its
tensile strength 10 tons per equare inch, By rolling the former is
brought up to 2 83, and the latter to 18§ tons per square inch,
This alloy 18 whiter than pure aluminiom,

For cementing purposes opticians get the oldest
Canada balsam they can obtain, and drive off nearly all the
essential oil left in it, by loog-continued moderate heat; the
residual resin is then made slightly less brittle by dropping into
it, when melted, an exceedingly small portion of castor oil; it
is easy to add too much of the latter., The FEnrglish Mechanic
says that the object is to get a transparent cement which will
neither crack with age nor permit the formation of arborescent
markings between the glasses from evaporation of essential oil.

AN instance of the great dissolving powers of sulphurie
acid is furnished by an accident which recently occurred in the
chemical factories Mulbonse, Alsace. An operative was blown by
an explosion of nitro-benzol up into the air, and fell down into a
large trongh which was filled abont 3ft. deep with solpburic acid,
the temperature of which was found to be 91 deg. C. ten hours
after the accident. The death of the man in this trongh was only
proved by the discovery of his caoutchouc respirator, mnzzle, two
porcelain buttons, and other difficultly soluble articles. Everything
else had chemically combined with the acid.

Proressor CALVERT has recently arrived by practical
tests at the conclusion that the carbonates of potash and soda
possess the same property of protecting iron and steel from rust
as do those alkalies in a caustic state, Thus it is found that if an
iron blade is immersed in a eolation of either of the above car-
bonates, it exercises so protective an action that that portion of the
iron which is exposed to the influence of the damp atmospheric
air does not oxidise, even after so extended a period as two years.
Similar results have also been obtained with sea water on also
adding to the same the carbonates in suitable proportions.

TeE Meteorological Society recently discussed a paper
by Mr. C Hardiog on the gale of December 21st-22ad, 1804, over
the British Isles. This storm was one of exceptional severity
especially over the northern portions of Eagland and [reland and
in the South of Scotland. It developed energy very quickly, and
travelled with great rapidity. The self-recording anemometers
show that the greatest violence of the wind occurred at Fleet-
wood, where the velocity was 107 miles in the hour between 8 30
and 9 30 a.m. on the 22n0d ; and for four eonsecutive hours the
velocity exceeded 100 miles. This is the greatest force of wind
ever recorded in the British Isles, and is 10 miles an hoar in excess
of the highest wind velocity in the great storm of November 16th-
20th, 1893, At Holyhead the wind in squoalls attained the hourly
velocity of 150 miles between 10 a.m. and moon on the 22ad, The
strongest force was mostly from the north-westward.

Tae wheat-bearing acres of the world are less by 8 per
cent, than they were in 1884, The reduction in the United States
alone exceeds the entire wheat area of their new South American
rivals. Daring the last four years the product from the world’s
wheatfields has been nearly 600,000,000 bushels more than it
would have been had the yields from 1891 to 1894 ave no
more per acre than during the fourteen year? ending with 1804,
The world’s requirements for wheat increase are put at the rate of
25,000,000 bushels a year, or an accumulated aggregate since 1884
of 250 000,000 bushels, Bat in the United States alone there has
been a recent increase above average yields of 370,000,000 bushels,
so that the United States extraordinary contributions to the
world’s supply have left a considerable surplus. Bat, says the
Cammm:iar Bulletin, New York, this surplus is rapidly disap
ing, and we are coming face to face with this state of facts, that
the bread-eating populations bave increased 13 per cent in ten
years, while the wheat acreage has shrunk 3 per cent.

Tae Société Technique de 1'Industrie du Gas en France
offers several prizes for the 1894-0 competition, of which the fol-
lowing are open to all. A prizs of 10,000f., or £400, for the inven-
tor of an incandescent burner showing marked superiority, to be
handed in before Apnl lst of the present year, though the com-
mittee have power to extend the time for a year. The sum of
8000f, —£320 —will be devoted to prizes to be awarded to the
anthors of the best papers on some subject connected with the
gas industry, incloding the mechanical handling of coals, cokes,
and various substances in varions gas works, and a study of water

A farther sum of 2000f. —£80—will be distributed io
rewards to those who have made considerable improvements in
apparatus for the production or utilisation of coal gas, The papers
must be written in French, and not bear the name of the aathor ;
but must contain at the beginning a motto reproduced on a =ealed
envelope, in which the anthor will sign a declaration that his work
is nnpublished, and that he will not make any other publication on
the same subject within a year. The manuscripts, with sealed
envelope, must be sent to the above-named socisty. 65, Rue de
Provence, Paris, at least forty days before the day fixed for the

congress,

At Bangalore, in Southern India, the quarrying of
granite slabs by means of wood fire has been brought to such per-
fection that an account of the method is given as follows in
Nature :—The rock forms solid masses uninterrupted by cracks for
several hundreds of feet, and when quarried over an area is treated
as follows : A narrow line of wood fire, perhaps 7ft. long, is gradu-
ally elongated, and at the same time moved forward over the
tolerably even sorface of solid rock. The line of fire is produced
by dry logs of light wood, which have been left burning in their
position until strokes with a hammer indicate that the rock in front
of the fire has become detached from the main mass underneath.
The burning wood is then pushed forwaid a few inches, and left
until the hammer again indicates that the slit has extended. Thus
the fire is moved on, and at the same time the length of the line of
fire is increased and made to be convex on the side of the fresh
rock, the maximum length of the arc amounting to about 256ft. It
is only on this advancing line of fire that any heating takes place,
the portion which has been traversed being left to itself. This
latter ion is covered with the ashes left by the wood, and with
thin splinters which have been burst off. These splinters are only
of about Jin, thickness, and a few inches across. They are quite
independent of the general splitting of the rock, which is all the
time going on at a depth of about bin. from the surface. The
burning lasts eight hours, and the line of fire advances at the aver-
age rate of nearly 6ft. an hour., The area actually over by
the line of fire is 460 square feet, but as the crack extends about
8ft. on either side beyond the fire, the area of the entire slab
which I= set free measures about 740 square feet. All this s
done with, maybe, about 15 ewt. of wood. Taking the lﬁrﬁn
thickness of the stone at 5in. and its specific gravity as 2'62, the

MISCELLANEA.

Tae Sunderland Rural District Council have engaged
Mr. D. Balfoar, M. Inst, C.E., of Newcastle-on-Tyne, to report on
a main sewerage scheme for Grangetown, Sunderland.

TroE marriage is announced of Mr. Bennett H. Brough,
the secretary of the Iron and Steel Iostitute, and Barbara, the

niece of Major-General Lloyd, on Thursday, the Zlst inst., at
Christ Ghurugu, Lancaster Gate.

Tue Baldwin Locomotive Works having removed the
overhead shafting from that portion of its machine-shop devoted
to wheel work and installed an electric motor for each machine,
Railway Engineering and Mechanics says that the saving effected in
fuel is said to be nearly 40 per cent,

Tee frequent conflagrations, both in Japanese and
Chinese vessels, at the battle of the Yaln have cansed the French
Government to increase the powers of fire extinction in their war
vessels, and tubes for forcing steam jets to different parts of the
hull are being fitted.

TrE plans and specifications of the Cairo city sewer-

age works are now complete. The French have shown great anxiety
to secure the appointment of a Frenchman as superintendent engi-
neer. The salary is £E1500 per annum, but no definite action has

yet been taken by the Ministry of Public Works,

A pAPER was recently read before the Aberdeen Mechani.-
cal Eociﬁy on ‘' Granite Working Machinery and Appliances " by
Mr. T. M. Hendergon, jon. The author expressed surprise at the
little attention given by the people of Aberdeenshire to their great
native granite ind . Varions operations in quarrying were
described, also the manuofacture of adamant, and the various ma-
chines employed in both, were minutely dealt with.

By an order of the Spanish Government just issued,
says the Liverpool Journal of Commerce, all steamers sailing under
the Spanish flag, or subsidised by the Spanish Government, will, in
future, carry none but Spanish engineers. The prevailing practice
at present is to carry at least two British engineers on each Spanish
steamer, and formerly all the engincers were British, This wind,
if it will blow no g::ocl to British engineers will probably blow some
to the repair establishments of the ports concerned.

Tae report of the Kensington and Knightsbridge
Electric Lighting Company shows that after providing for various
expenses and reduction of debenture accounts, paying the divi-
dends on the 6 per cent. first preference shares and on the 5 per
cent. second preference shares, an interim dividend of J per cent.
on the ordinary shares for the first half of the year, it has been
decided by the directors to pay from the remaining profits a
Elur&hur dividend of 5 per cent. on the ordinary shares for the past

alf year,

THE armoured cruiser Dupuy-de-Lome, 6300 tons, has,
after repeated alterations, says the 7imes, again failed to answer
satisfactorily the demands made on her. She is a long narrow
vessel with three screws, and the three sets of engines mhn:g
hamper one another., This vessel was lannched in 1800, and is
in the experimental and alteration stage. The Americans have
had greater success with three screws in the Minneapolis and
Columbia class, but those vessels, in addition to greater lengths,
bave nearly 7ft. more beam than the Dapuy-de-Lime.

A Boarp of Trade reEort has been published under the
Boiler Explosions Act, on the displacement of a steam receiver, or
large pipe which received the steam from a battery of seven Lanca-
shire boilers. At one end of the receiver was a blank flange, and
at the other an expansion joint on a pipe withont guard bolts,
This pipe could not move, so the unbalanced pressure pushed the
whole receiver away from it, and pushed over a stons abut-
went, which had been built to prevent the movement which
occurred. They do some odd things in some colliery engineering
departments.

AvrL the daily papers have it that the mgi.nearn of the
g.8. La Gascogne soldered one of the cylinders. ¢ suppose this
is meant for *'isolated.” What appears to have occarred is as
follows :—The piston-rod of the third intermediate cylinder broke
transversely, owing, it is stated, to the preseance of water in the
cylinder, necessitating an immediate stoppage of the engines. The
cylinder head was not blown out, but the steam connections re-
quired considerable alteration. To carry out this work the whole
force of no less than eighty men was put on continuouns duty.

CerLLuverT fibre is now being formed into pump cups
and hats by Messrs. David Moseley and Sons, of Mancheeter, from
whom we have received a epecimen cup for pumps working under
very high pressures. These cups have now been in use for a con-
siderab?u time, and experience proves that their life is at least
equal to that of leather, and some users prefer it to that material
at the same price. These cups and rings are also being n=ed in air
compressors, and we understand that after many months of use
they have proved on examination to be in perfect condition. The
cups, judging from the specimen sent us, are well and cleanly
made,

Ax ingenious apparatus for checking the time of entry
of workmen at factories in a way that admits of no dispute has
been made by Messrs, Pascall and Stocker, of Waterloo-road, S E,
A clock is fitted with a tube holding a colomn of numbered tickets
or blanks, which are released one by one at every five minutes or
other suitable interval, and are received in a shoot or tube. The
workers drop their tickets into the same tube as they enter the
factory. The mixed tickets are taken out in a column or pile, and,
being sorted, the tickets dropped by the clock indicate the time
at which the workmen’s tickets were placed in the apparatus, as
the latter are between the clock tickets,

TrE progress of the electrical lighting industries is well
sbown by the tabular statistics concerning the past year's Fmgrou.
pablished by the Electrician. A large sheet showsat a glance the
gradual introduction of electricity supp'y works in all our busy
centres of industry, and a sketch map illustrat:s the systems
adopted by the local anthorities and companies who are responsible
for the snpply to the public of electric current. Carves show the
increase in nse of the incandescent lamps during the past four
years ; and this increase is truly remarkable, reachiog the large
total of 1,600,000 in 1894. A coloured map shows the areas
allotted to the varions metropolitan companies and loeal authori-
ties, the thoroughfares through which the mains are laid, the
position of the supply stations, and the capital outlay at present
employed in providing electric current for a rapidly increasing
demand. The rapid development of electric lighting enterprise
from January lst, 1893, is very remarkable.

A REVOLVING observation tower is the latest ** exalted
American notion,” It is the invention of Mr. Morris F. Smith, of
Messrs. William Cramp and Sons' Ship and Eogine Building dm.
of Philadelphia, Penuosylvania, The tower is designed principally
for pleasure resorts, to afford from its revolving, and at the same
time ascending or descending platform, an nninterrupted bird's-eye
view of the surrounding scenery from a comfortable seat provided
on the platform outside of the tower, a hundred or more feot bigh.
This design comprises a light but strong hexagonal steel tower one
hundred or more feet high, by fourteen or more feet in diameter,
surrounded by a circular structore or elevator. This elevator is
raised or lowered by four strong wire cables, each one of which is
more than capable of pﬁﬂurmin&thl work alone. Qa this elevator
is a circular platform, fitted with rollers and intended to revolve
upon the elevator, This latter platform is provided with revolving

result is 301b. of stone quarried with 11b. of wood.

chairs, accommodating 150 or more persons, The first of thesp
towers is to be amutfnt Atlantic City, US A,
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FIFTY-FIVE-FEET SURFACE TURNTABLE, GREAT WESTERN RAILWAY

MR W. DEAN, M. INST. C.E., SWINDON, ENGINEER

=4

FIFTY.-FIVE FEET SURFACE TURNTABLES,
GREAT WESTERN RAILWAY.

THE construction of the express passenger engines which
were illustrated in Tae Excixeer of November 2nd last
has made it necessary to replace the turntables at some of
the larger stations by turntables of 55ft. diameter. By the
courtesy of Mr. W. Dean we are enabled to illustrate one of these
tables above and on page 136, Their construction will be under-
stood from the illustrations. It is so simple that no descrip-
tion is needed. Two of these tables are at work, and appear
to be answering satisfactorily, the heaviest engines being
turned upon them with great ease.

PRACTICAL CURVE TRACING FOR GRAPHIC
CALCULATIONS, &c.
By A. H., SHieLD, Assoc. M, Inst, C.E,

I graphic calculations, and in the preparation of diagrams
giving the values of an expression for estimating, or similar
purposes, it is frequently necessary to construct parabolas,

F."g f

s i ————

Let the line O X at right angles to the axis of the parabola | Whence for
be divided into a number of equal parts, through which ordi- Y= éxta
nates are ruled—it will generally be found convenient to use oy =cad:d
sectional paper, and to arrange that p may be computed it =¢ca?id =
for and plotted upon an even ordinate—and let the number
of this ordinate reckoning from O be R,
I:,:“ on O X draw a line p p,

! = a8 in the previous example.
qx

¢ x, and so on.

| 1l |

- Proceeding backwards through a case which, although of no
 practical utility, serves to illustrate the generality of the
' principle ; for,
y = ¢ x,d = 0, and the curve is a straight line from any
point to the origin of co-ordinates.

Through p in the direction of

as far as the ordinate R - 1. Without lifting the pencil

adjust the ruler so that it cuts the line O X at the ordinate y = cxdorec +/z,d = — z, and any tangent cuts O X as
R " : far to the left of O as its central ordinate is to the right of O,
~ — 1 and draw a line p; p, as far as the ordinate R — 3. M Fire oo 2
7 : y=cx or Jx; ad = — D a

Continuing these operations, and bearing in mind that or ,/ - 3 z, &e.
the central ordinate of each short tangent passing through y = c# =c;d = c,and the curve becomes a straight
two spaces is the double in order of that passing through ' ' " tizie parallel to O X
the point on O X, which the ruler cuts, e.g., in ruling "
from the seventh to the fifth ordinate through the sixth z— or = ;
the ruler cuts the third, a series of short tangents will ' =
be obtained which finally run into O X at the first 2 =1 g a0
ordinate. By making the tangents short the approxima- 4 : z >
tion to the curve may be made as close as is desired, but . -
the operator will find, in prac- | el E AR 5T d =1} =
tice, a limit beyond which it is ;
undesirable to shorten them on y = ¢ z-3 or £
account of the tendency to a ' z’
microscopic rise of the pencil In all cases it is to be noted that for the direction of each
at each stopping point. More- | ghort tangent, the value of z from which 4 is calculated must

over, in inking in the curve, | be that corresponding to that of the central ordinate of the
by smoothing off the slight | tangent.

angles in the right direction, | mhe following examples will show how the tangents sre

an almost perfect curve can be In the o6 ¢ :
obtained. The necessary check E:;Eesl:ilnn;_ se of one curve of each class in the above

on the accuracy of the work can
readily be made, as the ordi. | v

nate at I; should be exactly

one-fourth of the plotted ordi.
nate p. O = 00 e

Having described in detail |
; , the method of operation in the |
. case of the ordinary parabola, |

Y = C& r: (=

d = 8 x

1} =, and so on.

; ff —

F:'g - b

If,"l"m'ue of y for x =]

T -

- . -
SERS =

it remains to show how the
direction of the tangent can be
obtained in the case of other

R=-20

hyperbolas, and other curves which cannot be drawn by curves.
mechsanical means without complicated mechanism. To | 1f4 — ¢ z»is the equation to the curve,and d the distance
construct such curves by plotting a series of ordinates, or | of the intersection of the tangent from O, the origin of
obtaining a number of points by intersecting lines or ares, | .o.ordinates
and sketching the curve through them, is always a tedious '
and more or less unsatisfactory process. |
By calculating the highest ordinate of the curve required,
and tracing the curve by ascertaining at sufficiently frequent
intervals the direction of its tangent, many curves may be
drawn continuously with great facility, and with an accuracy
which it is difficult to realise without trial.
Take first the curve most frequently required, the ordinary

parabola, and let a pﬂintp in it be determined from which to o e, 1 =] -
the vertex at O it is required to draw the curve. " n

=] lls * L ’

L
s~ 2 2 - i

The curves corresponding to the expressions
.II"r — fl i *r E.:r :rﬂ, &ﬂi'

may be drawn by first drawing the line y, = ¢, » and theu

| using it in place of the axis O X to determine the direction

of the tangents. In this case the value of ¢, z*, from which
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Eu curve is started is, of course, plotted from the line ¢, z,
us :—

X

0

20 30

The limit of the practical application of this method is the
adaptability to mental or at least sufficiently simple calcula-

tion and plotting of the quotient 'di
el Ly

d x

LETTERS TO THE EDITOR

(We do not hold ourselves responsible for the opinions o our
2 w':umndau.}

MODEEN ELECTRICITY.

Sir,—I have read your criticism of Mr, Crompton’s Presidential
Address, in your issne of the 25th, with interest. It appears
that one of Mr. Crompton’s complaints is that the younger engi-
neers of the present Sn]r do not sufficiently stady the different
methods of obtaining the same resnlts, in use not only in England,
Eg:hlhu on the Canhn?:nt mﬁd elsewhere, hl wtt;lnld like to ;s'hhi:i:&

our permission, how he proposes that the {?d en on
be nttiimdp!a How is the necessary expense to borne by an
assistant receiving at most 30s. per week, and more often 20s.’

Let Mr. Crompton set about trying to induce engineers to
recommend men to berths for their :Eility and practical knowledge
instead of for their social goalifications, and he will be in a fair
way to attain his desired end. At present social qualifications

to be the main thing necessary to get on in any branch of
ﬁl profession of an engineer; provided that he has the least know-
ledge of his business, and the usual allowance of ordinary common
sense, he will be given a berth in preference to one without the
same social standing, but with a thorough, all-round knowledge.

Of course you will understand that I am not intending to say
that men with no edncation should always be appointed to posts
in preference to those who have received a gentleman's education,
but bave not so much practical knowledge as the former. A man
may be a mechanic of the highest class, and yet be unfitted for a
certain post by reason of his lack of knowledge of the ordinary
rules of refined society. Take the case of two boys wishing to
““go in for engineering.” The parents of one boy cannot afford
a premium to get their son into a suitable works, but have to
send as an ordinary apprentice, Accordingly, after the usuval
nseless—or next to m?m—-aduuﬁun of a gentleman, he isstarted
at the of sixteen at six o'clock on a cold winter's mnmi:g
without breakfast, and working in the usual airy well ventila
shops of a marine works, and serves the usual five years,
after which he works in the various capacities of journeyman
engineer in his own shop, and after a while leaving it and travel-
ling, working as millwright and on'varions classes of electrical work,
not only in this country but also abroad. We will assnme that
either by private study and attending evening classes, or by a short
period in a technical school, he obtains a sound knowledge of the
theory and principles of electrical and mechanical engineering.
H.tt:l. also il:r?: course of fhi:l fn:lrt:an j*ln:drn or so of a_:po:qnz

cked up a amount of usef nowledge concerning bric
Eim! morgr. and ragﬂ.ir of breakdowns, and has obtained a know-

of the world by long experience and roughing it. His age
now, we will say, is thirty, and he applies for a berth where he is
in competition with his former schoolfellow, ) 4

This one is kept at a high-class gentleman’s school till be is, we
will say, 19. His parents then send him to a high-class firm as a
premiom pupil at a cost of £300 for three years. He spends a few
months in each departm

ent, but of course does not leave any
department a passable workman ; his hours are nine to five, and
on arriving home he spends the time in social amusement instead
of study. He is fortunate enough to have influence with a certain
corporation or large firm, and under the circumstances named, it
is nearly a foregone conclusion that the latter will get almost any
post in preference to the former. g
Over and over again I have known men of little or no experience
put over the heads of men with wide knowledge and large ex-
!l:l;lm. and each man socially equal by birth. Yet which of these
men is the beat?

If he is not able to gtt this post, the engineer (7) with money will
work for notbing, whilst the engineer of experience will have to
walk about with his bands in his pockets. As long as people pay
their educated employés starvation wages, so long will the state of
affairs described ﬁg Mr. Crompton continue. It is not to be
expected that experienced men will take less wages for a responsible
position than they can get as ordinary mechanics ; and until they
can see some prospect of an adequate return for their money, they
will hardly be such fools as to spend it in acquiring knowledge that
they can obtain no return for. )

ver and over again with electrical machinery we can see evid-
ences of want of experience—brasses which can be jambed hard on
to the shaft, or impro];arlg bedded, so that they spring and buckle
ont of shape when a load comes on. There are numerous other
instances of the sort which have come under my personal obser-
vation ; but it is useless to occupy your space describing cases
which your readers bave probably met with often enmough them-
selves. I am unable to agree altogether with Mr. Crompton's
remarks 7« the lyunth.fnl consulting engineers. It is, of course, pro-
bable that an elderly man will have more experience ; but a great
deal depends on the man himself. ‘

The elder of two men may have got into a groove, whilst the
younger man starts fresh. It is also, I think, unfair to assume—
as Mr. Crompton appears to do—that because a man is young that
therefore he is incompetent. He may be, but it is by no means
certain. At the same time my observation leads me to the firm
belief that consulting electrical engineers are not chosen for their

, but because they are able to give a champagne supper

to an electrio lighting committee. There is another phase of the
Take the two e previously mentioned. If a
corporation advertises for schemes with, say, a first and second
ible for the man without capital to compete

prize, how is it possi
the man who hasit! He cannot ibly do it, and it is

only waste of time to do it, not able to provide the
time necessary. If such schemes are asked for it is certain that
they will be sent in by large firms, who will only consider the
requirements of the so far as they do not put their

machinery out of court, So far as my experience goes, I have

observed that in cases where the ordinary run of consulting
electrical engineer has been employed, the runniog of the station is
marred by defects of detail. It is not the large or important
points that are not considered, but small details.

Some years ago I read an address by, I think, Prufmr Perry
the key-note being, ‘‘ Attend to small details,” This foun
an echo in myself, as it tallied so exactly with my own expernence.
No detail is too small to be noticed ; the addition of a well-
thonght oot detail to a machine may save pounds in the end.

To sam up: If Mr. Crompton wishes to get men with experience,
let him pay them a fair . Men cannot live on air, nor is
engineering ability confined to premium pupils, as is so often
assumed ; I was almost a.ddini rather the reverse, G. P,

Littlehampton, February 9th.

LIQUID FUEL.

Sir,—We have read with interest the article on the above sub’
ject in your issue for 18th ultimo. The theoretical value of oil
fuel is abont 21,000 thermal units against an average for coal of
about 14 500, but it is with the practical value that we have to
deal, and in practice 1 Ib. of oil fuel is fonnd to equal 2 1b. of coal,
With a coal fire, not only are the intervals of firing, with the con-
sequent n;‘;:nin% and closing of the fire-door, &c., detrimental to
economy, but the ‘‘green fire " freshly put on must burn through
before good combustion ensues, whilst the slow distillation of fresh
coal absorbs heat from the incandescent base, which heat 15 wasted
as the gases pass throogh the tubes unconsumed, with the result
of coating the interior of the tubes with a deposit of soot. 5

A still ter economy arises from the ease with which an oil
fire can regulated to meet varying requirements, avoiding the
waste of steam which occors with a coal fire at every tempo
reduction in the demand for power. We append ts farnished
to us by Mr. Holden from the continuous running of four express
locomotives of identical build on the Great Eastern Railway for
eight weeks, during which tire the fuel nsed—liquid and solid—
was accarately weighed and measured, and the engines worked
the same trains in turn. On two of these engines petroleum
residue—Astatki—and coal bave been burnt in conjunction on
Mr. Holden's system ; on the remaining two coal only as usual.

The following are relative values of oil fuel and coal deduced
from the results obtained in running four express locomotives of
same class for eight weeks from November 18th, 1894, to January
12th, 1895 :—

Class of Engine : Standard Four-coupled Express; cylinders, 18in,
by 24in ; drivers, 7ft. diameter.

———— —

I
- Two coal Two liquid fuel Eg
3 burners. burners H
Fe -]
H i AL : | Cousumption Lbs. of oil replaced |T -
- E E‘EE E I 1b., per mile. Ib. of coal. sB
5 = E E | = .
é 885 5 , -‘::’ E
= = 222 5 !L‘-ull nil.l{'ntnl >

|

1804,
Dec. 15t .. 3410} | 33 04 |34283 12-22 10°04/22-26/10° 04 1b. replaced 21°72

. 15th 8185} 8876 34113/ 12-18 9+10/21°38] 9°10 _ e
| | .
. 20th/3832 8514 (2854 [11°9011°06/22°96 ag-
1805,

3174 |18°00 11°40/24°40/11°40 &

12th 8428 8570
10°41b replaced
22+38 1b. of coal.

L1106 2

Jaun. EE S

o & !
tﬂﬂﬁaili'sl 10-40/22"T1

Ave

totals., [188060 34064 2*18

TAITE AND CARLTON,
#3, Queen Victoria-street, London, E.C.,
February 8th.

EXHAUST FROM GAS ENGINES.

Sin,—Messrs, Crossley and Co. bave anticipated
spondent’s & ion to take a di m of the exhaust and
cgonrging strokes of the scavenger engine with a weak spring. I
fully expected that the reply to my letter would be in the shape
of a gas engine diagram, but certainly not one taken with a weak
spring. As they must have had a diagram of the compression and
expansion strokes taken at the same time, I think they ought to
have shown the whole diagram, not a part, so that your readers
might have seen the effect of the use of the weak spring through-
out the whole cycle, Practical engineers elsewhere than at Man-
chester know that the sndden application of a load to springs
canses them to compress and elongate to a much greater extent
than would be caused by the application of the same load gradu-
ally applied. Every butcher knows that however lightly he may
place his joint in the scale of the spring balance, he has either to
wait until the oscillations of the sp cease or guess at the
weight. ‘‘Bibcock"” is wrong in asserting that anything can be
proved by mathematics. Ounly one of two things can be proved,
either the truth or the errors of the mathematician. The errors
may be of two kinds, either errors in mere analysis—which your
correspondence columns prove to be nowadays of frequent occar-
rence—or errors in the assnmptions on which all applied mathe-
matical investigations necessarily rest. The assumptions on which
the equations given in my last letter rest do not represent even
approximately the actoal facts of the case, but they do give a fair
equivalent of the actual facts. If anyone feels inclined to chal-
lenge the correctness of this statement, I am quite ready to take
ap the challenge. _ _

Now it can be proved that a load sunddenly but quietly applied
without impulse to a spring causes it to extend or contract to
double the extent which would be caused by the gradual appiica-
tion of the load. The sndden application of a load, the gradual
of which wonld cause a contraction of }in. in a strong spring and
lin. in a weak spring, wounld cavse a contraction of }in. in the
former and 2in. in the latter. For this reason no reliance can be
placed on the indicator diagrams of gas engines subject tn explosive
pressures. There must in the original diagram—to which Messrs,
Crossley and Co.'s diagram refers—have been a great deal of see-
saw work at the opening of both the exhaust port and the inlet air
port. It is impossible thoroughly to criticise the diagram withoat
the following additional data—wiz , the length of the stroke of the
gas engine, the diameters of the piston and the exbaust pipe, and
the points over which the valvesare opened and closed ; buta great
deal of useful information may be gained by an examination of the
diagram without a knowledge of these data. If through the two
horizontal lines we draw the vertical lines A! A, B! B, touching the
diagrams at the extreme ends, the lines A Al, B B! must each be
equal to the length of the stroke. A B clearly represents the

your corre-

ltnmuqharic line, and as nothing is said abont the meaning of
A! B! I can only conclude that it represents the final pressure on
the opening of the exhaust port. In order to arrive at the true
indicated horse-power of ordinary gas eogines working with the
Otto cycle it is necessary to deduct from the area enclosed between
the curves of compression and ex on the area between the
curves marked on the di during the exhaunst and receivi
strokes, becanse this area represents work done in the cylinder by

in forcing air and gas into the cylinder in the case of engines which
have an explosion at every stroke., In the case of the sca
diagram, if the curve ¢ m n o is really produced as Messrs, C
Brothers suppose, we have to add the area A ¢m n o, and deduct the
areas Aom eand B! cd m B, Inaccordance with the diagram, there
is not for a short interval from the point B! any change of pressure.
If, therefore, the line B B! represents the pressure at the opening
of the exhanst, the exhaust port cannot have been opened hﬂe after
tke commencement of the exbaust stroke. We have next a sudden
drop down to the atmospheric line, and a rise to a maximum about
the middle of the stroke. Since the actual pressure in the interval
can never have fallen below this maximom, the dip must be due to
the sudden release of the pressure on the spring by the opening of
the exhaust port. Beyond ¢, the point of maximum pressure, we
have again another dip below the atmospheric line. This sudden dip
can only be due to the opening of the inlet air valve. Previously
to this the whole of the exhaust gas had to be forced through GOft.
of pipe, subsequently it bad only to be forced through the inlet
air valve, That this sudden drop in the pressure is due to the
opening of the air valve is proved by the line of pressure o m at
the commencement of the return stroke being above the line
on m, If the lowest pressure reached during the exhaust stroke
were duoe to the momentum of the exbanst gas in the 60ft, pipe, a
still lower pressure would bave been reached at the commence-
ment of the retorn stroke, because the vacoum is increased by the
motion of the piston. If Mossrs. Crossley and Co. will keep the
inlet air valve closed during the whole of the exhaust stroke, they
will find the curve of pressares from the point d to the end of the
stroke never falls below the atmospheric line. Not the least
curious featare in the di m is the form of the curve daring the
inlet stroke from the point m to the point B after the exhaust

rt
rary | has been closed. The case is now on all fours with that ﬂ?om

ordinary Otto engine, in which the amount of vaconm varies with
the speed of the piston, so that the lowest pressure is reached at
midstroke, and the rise in pressure from midstroke to B is con-
tinuous. In the diagram the lowest pressure appears to be reached
between midstroke and the point B, at which there is a sudden
riso. What can be the meaning of the horizontal waves in the
curve of compression at the point ¢! It seems clear that the
diagram records the ries of the weak spring, not the vanations
of pressure in the cylinder.

Messrs, Crossley and Co., however, stand on solid und when
they rest their claims to increased efficiency on the results of the
test by metre and brake. All they have to do to establish their
position is to convince buyers that they can get one brake horse-
power per 16} cabic feet of gas per hour. It does not matter what
may be the true explanation of the increase. ONLOOKER,

February ith.

Sir,—The reply of ** Bibeock " and Measrs, Crossley Bros. to
““ Onlooker’'s " letter still leaves the question of how the redunction
in the consumption is effected, where it was. To begin with, it
must be granted that this economy does exist in Messrs, Crossley’s
development of the "' Otto"” engine. ** Onlooker’'s” chain of
reasoning would no doubt be correct had his premises, or rather
assumptions, been so. Let us examine them. ‘“So long as the
exhanst gas retains its temperature the velocity will be the same
at every point in the column of moving gas.” Immediately the
exhaust valve is opened the temperature ra idly falls, and,
whether the temperature fell or not—*‘* Oaloocker " forgets the
elasticity of the fluid we are dealing with—the velocity conld never
be the same. The charge, on ing the exhaust valve, begins to
compress the gases immediately in front against the inertia of the
column beyond, and this compressed area es rapidly up the
tube vntil the whole colomn is in motion. The next assumption
of ** Onlooker’s” is manifestly incorrect, and the equations upon
it equally so. **Onlooker” bases his equation upon a column of
carbonic acid gas at 300 deg. Fah. being in weight to a
colomn of air at 60 deg. Fah. of the same hb?ght. Now what can
this have to do with it! Firstly, a very large proportion of the
exhaust is steam ; and secondly, the volume of carbonic acid
gas contained in the exhaustis continually cooling and condensing,
and while it may, on leaving the exhaunst, be 400 deg. Fah., on
rﬂchinti the end of a 50ft, pipe it may be 100 deg. or less, The

r the engine the higher the temperature of the gases issning
from the end of the exhaust pipe. evertheless, although *‘On-
looker’s” premises have so little foundation, I quite e with
bim in his conclusion, t.e., that the ‘‘socking up the chimney
of some of the gases of combustion left in the cylinder at the
end of the stroke” is not caused by the momentum of the movi
colomn of gases. The products of combnstion, in passing thronf
a length of pipe after leaving the exhaust valve, cool so rapidly
that immediately followinog the first ontward ruosh of gases at the
end of an exhaunst pipe of moderate length, say 20ft. to 30ft., there
is an inrush of air owing to the cooling and contraction of the pro-
ducts in the pipe. Anybody can test the truth of this himself by
holding a lighted piece of paper or candle near the end of an
exhanst pipe and watch the flame streak in immediately following
the outward puoff of the exhavst. Messrs, Crossley Bros. obtain
the fcll benefit of this cooling by delaying the opening of the
exhaunst valve in their engine. Of course this inrusgoul.’ air—the
centre of cooling huinﬁ at the middle of the exhaust pipe—will take
plautaa;t the other ends, i.c., through the cylinder, if it be per-
mitted.

In the winter of 1888 I had a four-stroke cycle engine running
and working satisfactorily with all the products cleared out in this
way and with the exhaust wvalve opening at the stroke end.
Indeed, since that time 1 have frequently disregarded in adjasting
an engine the usnally accepted rule, as to the time of closing the
exhanst valve in the four-stroke cycle engine, and frequently with
benefit to the brake power,

I must confess, however, that the engine referred to, upon which
I spent much time in November and December, 1888, and January,
1889, gave no bettor results as to consumption than the ordinarily
adjusted Otto, and not so good a result as the engine I eubsequently
manufactured. These experiments led me to a more ambitious
attempt in the following month, viz., the using this cooling process
to do practically the whole work of guction, a description of which
will be found by anyone interested in this subject in patent specifi-
cation 3972, March 6th, 1889. This engine worked fairly well, but
was less reliable than the four-stroke cycle, and I nltimately aban-
doned it. Nevertheless it was a beautiful experiment, one of those
theoretically, ideally perfect things that practice could not be per-
suaded to endorse, though some day it may, and Mr, Atkinson’s
success is a :taﬂr in that direction. J. D, Roorts,

Febrnary 3rd.

LOCOMOTIVES AND TRAINS.

SIR,—I dare say the following particulars will be intamt;{:g to
those who are disposed to question the capabilities of the modern
locomotive. The Raiway Engineer for January last, says in
reference to the Jeanie Deans compound, London and North-
Western Railway : —

“In October, 1801, we stated that ber average consumption for
61,916 train miles was 31'0 lb,, including 1-21b. per mile for
raising steam. The train worked was the 2 p.m. ex Euston, and
the average weight of it would be then about 230 tons, and the
train is timed at 52 0 miles per hour on the down journey, and
61°8 miles per hour on the up. The Jeanie Deans has continned to
work this train, thoogh since the corridor carriages have been put
on, the weight of the loaded i has gone up to abont ;;7
tons, while the has remained the same, and the consnmption
bas not appreciably altered. We know of no other engine in the
world which has done such work, but it is only just to observe
that the other engines—the Greater Britains—have never had the
chance. The Greater Britain class have larger boilers, and are

ng | more economical than the Jeanie Deans class.’

I have frequently seen this train at Tamworth, or Lichfield,

the energy of the fly-wheel, This corresponds with the work done | Stafford, and Crewe, and it has always been up to the minute ;



FEB. 15, 1895.

2

—_—

THE ENGINEER.

|

and on one occasion it had on twelve corridor coaches, so that the
total weight must have been from 350 to 380 tons, with
only Jeanie on. This could not possibly have been worked
by the ordinary conpled Precedent class of engines, unaided.

The following particulars of a run with this train from Crewe to
Penrith in October, 1593, may be interesting as showing some
good work., The 51 miles from Crewe to I'reston were done in
i3 minntes—605 allowed—including two bad slacks up a bank of
1in 105. After Preston we still had ten corridor coaches and no
pilot. Some time was lost here by etation work.

Miles. Chains.

- - .. Freston ,, dep. 6.47 pm. 10 minutes late,

i 61 .. Barton pass 0.556 p m }Unifﬂrm speed
h, m. s of 60 miles per

20 52 .. Bolton-le-Bands .. ,, 7 15 80 hour,

1 M .. Coniorth .. .. ;, T 1T &

4 41 Burton and Holme ,, 7 22 80

2 58 .. Milnthmpe .. .. ,, T 25 25) Average speed

b 45 Oxepholme .. .. ,, 7 82 80 > 41°'7 miles per

T 19 .. Grayrigg.. o+ .. 4 T 44 20] hour.

! B ... TR N R e T O I

b 10 .. Ehap Bummnit’ x 5 3 0

¥ 10 .. Shap.. 8 0§ 40)Bpeed 70 miles

T 22 .. Clifton W i B 12 156 ar hour,

4 17 Penrith .. stop 8 10 15 10! min late.

" The last mile up S8hap was at the rate of 26 miles per hour.

The average speed from Preston to Penrith was 48] miles an
hour, or according to booked running time. The engine was the
(Gaelic, sister engine to the Jeanie Deans. 1 do not know much of
what modern engines are doing on other lines, bat I am sure these
must be a canse of satisfaction to the locomotive departmoent on
the London and North- Western Railway, SYDNEY SHEDDEN,

O, Belvidere-road, Walsall, February 11th,

Sin,—I venture to doubt whether the re-timing of the Midland
express is due to the correspondence in your paper, as Mr,
Stretton euggests, The more patural explanation is that the train
bas now a conditional stop at Luton for Glasgow passengers, and
ia therefore allowed three minutes longer. So again, if the 3 p.m.
is to stop everyday now at Welliagborough, instead of on Mondays
only as formerly, it is nataral to give the train an extra minute
or so for the ran, A. WARBURTOX,

Eastbourne, February 11th,

THEORY OF THE STEAM ENGINE.

Sin,—I am astonished that Mr. Cross has found my letter in
your issue of February 1st so diffiecnit, [ am of opinion that most
of his difficulties are subjective, He is somewhat nunreasonable in
baving doubts about my resnlts because he cannot find the subject
developed in Rankine, Clerk-Maxwell, or Clausius, as his expressed
reason for applying to me for explanations was that he counld not
find any in the works of these writers, As far as [ am aware, the
subject has not been developed before, but not being widely read
in articles and letters in periodicals, I will not be positive, Per-
bhaps some other correspondent can tell if I am right in my con-
jecture. But in any case it is all new to me. I have bailt it up
entirely from data given in tables at the end of Cotterill’s ** Steam
Eagine considered as a Heat Eagine.” These data were given by
Regnanult as the results of his very brilliant and exhaustive series
of experiments on steam. I found Cotterill's statement of these
results more suitable for my purposes than those in other works.
Mr. Croes and others who re.n.g my letter can see for themselves if
I have made a logical use of theso data. If so, Regnault is at
fanlt if the conclusions I have derived from them are not true.

Taking up Mr, Cross's difficulties in detail, First, his difficnlty
about the two varieties of latent heat not having been mentioned in
the books spoken of. He will find a distioet statement on the
matter in Clausins, §6, page 27, Browne's translation. He will
also find a very definite statement on the suhject on page 91 of
Peabody's ‘‘ Thermodynamics of the Steam FEagine.” Bat apart
from theee Mr. Cross can eee for himself that there are two resist-
ances op to the separation of the molecules of water while
chunging into steam, namely, an internal resistance due to the
attractions of the molecules on each other, and an external resist-
ance opposed by external matter to the expansion of the water into
steam. Sarely Mr. Cross did not suppose that 1 was ignorant of
the fact that what is called latent heat is not heat at all 7 If not,
why his long disquisition on this esubject! Also what does be
mean by saying that *‘ there is no such thing as ‘latent’ heat!"
Also n{mt does Mr. Cross mean by saying that I ignore this
theory—what theory '—altegether and give nothing in its place !
As regards Mr, Cross’s second difficulty, can he not see that the
two forms of energy ed by the steam are mutually con-
vertible—that is, sensible heat—which s heat—can become latent
heat—which is not heat, but some other [orm of molecular energy—
under sunitable circumstances, and that latent heat can become
sensible when these circumstances are reversed ’

In his third difficalty he makes a quotation from my letter, and
gseems to try to twist my words from their natoral meaning by
taking them a from the context. He also drawe an inference
from them which cannot be legitimately drawn from them, namely,
that sensible heat and temperatore are two quite different thinge.
I do, however, assert the truth of this statement now, although I
deny it to be deduocible in a straightforward way from my words
quoted by Mr, Cross, To prove the truth of this statement it is
only nm? to state a simple fact, namely, that 1 B T U, added
to a pound of water will raise its temperature 1deg. Fah., but if
added to 21b, of water it will raise the temperature nnlytldag.
Fab, The words quoted taken with the context say that while a

und of saturated steam of temperature ‘358 deg. Fah. is chang-

ng to a pound of saturated steam of temperature ‘350 deg. Fab.
it acquires 1 B,T. U, of sensible heat, and at the same time loses
*695 B.T.U. of latent heat, which is only approximately true, as I
have pointed oot in my last letter, where I have said that the
1 B T.U. of sensible heat gained shonld, to be quite accurate, be
1037 B.T U., and the ‘695 B.T.U. of latent heat lost should be
‘732 B.T.U, These tables at the end of Cotterill will show Mr.
Cross that the latent heat of saturated steam at 358 deg. C. is
860-748 B.T.U., while that of a pound of saturated steam at

360 deg. Fah. is 860°016 B.T.U.; so that a pound of eaturated
steam in passing from 358deg. Fah. to 350 deg. Fah., still sato-

rated, loses 732 B.T.U. of latent heat. These nombers are all
total latent heats, including internal and external latent heats,

Mr. Croes's fourth dil‘ilicultf ghows that he has not stodied my
letter with sufficient care, It is not true, and I have not in my
letter said eo, that the sensible beat gained by a ponnd of satu-
rated steam at 358 deg. Fab. in changing to a pound of saturated
steam at 358 deg. Fab. is dynamically equivalent to the work
which most be done in compressing it. What I have said is that
the work of compression generates directly in the steam 042
B.T.U. of sengible heat, and indirectly it causes the steam to
acquire ‘733 B.T.U. of sensible heat at the expense of its internal
latent heat, by causing its molecules to go closer together, while at
the same time ‘675 B.T.U. of sensible heat must be drawn off
from the steam to keep it satorated. Otherwise it would become
supersaturated. Of course, the numbers *733 and ‘675 should be
*676 and 681, as I have said in my last letter.

Mr. Cross next goes on to talk of stesm under constant pressure,
saying that be understands ‘305 B.T.U to be its epecific heat in
‘ﬂ':.lu-u circomstances, But ‘238 is well-known to the correct

ae.

Lastly, Mr. Cross says that I take no account of the fact that

| changed

| assured!

cnlties expressed in his ‘‘finally.” I hope, therefore, that Mr,

Cross will abstain from proposing more difficulties till the said letter

appears,

pﬂﬁ, Smith-street, Hillhead, Glasgow,
Febroary 11th,

PETER ALEXANDER,

e ———

KINETIC THEORY OF GASES—AVERAGE TIME OF IMPACTS,

81k, ~The following is another method, to that already given,
by which the time of direct impact of an elastic sphere against
a fixed plane can be found:—

The pressure against unit surface of a fixed plane by the impact

of elastic spheres is given by the equation p = } p+*, and this may
be written

p=fmawd . . . .« o« o+ (1)
where p is the pressure, m the mass of each sphere, 2 their number
in unit volume, and » their mean velocity normal to the plane.
Again, the pressure against unit surface of a fixed plane must
obviously be due to the actual nomber pressing against it at any
instant, Let this number equal /, then
P=c—i . » o (2)
in which equation p, m, and v have the same values as in (1), and ¢
is balf the time of impact, or the time in which the momentum

m u is destroyed. Combining (1) and (2) we get
. 2 L

f = '[3]'

Now, I being the number of spberes in contact with unit surface
of the plane at any instant, is obviously the number in a lamina of
unit area and thickness d the diameter of a sphere. But in unit
volume there will be r.lr:
tain / spheres, Hence, the total pumber of spheres in nnit

volume will be E = », and therefore £ = nd. Substitating in (3)

such lamiome, and each of these will con-

} = 2"‘ a2 e
o
where ¢ is half the time of impact, Putting 2¢ = T the total
time of impact—
T=ﬁ s« (9)
u
Owing to my having inadvertently made use of the expression
p=""" for the pressure against the whole surface of the

ti®
p'ane, instead of p = FT“ , in finding the time of impact, in my

letter of December 7th, the result obtained therein is incorrect;
but by making the correction indicated it will be found to agree
with the above equation. :

Equation (5) gives the time of direct impact againet a fixed
plane, and since an impact of this patuore is equivalent to a direct
impact between two spheres moving with equal velocities in oppo-
gite directions, the time of direct impact between two equal
spheres will be given by the equation

id
gL (6
§u—7) ’
where » and v are the velocities of the spheres, » being positive or
negative according to its direction relative to .

The above equation also gives the time of oblique impact between
two spheres, » and v in this case being the rezolved velocity cf the
gpheres in the line joining their centres at the moment of impact,
provided that the other components of the velocities do not
separate the spheres before the time of impact doe to compression
and restitution is completed. From this last consideration it is
obvious that for any particular value of (¢ — #) in (6) that equation
only gives the maximum time of impact, and the actual time may
be anything between this maximom value and zero, the mean time
being § x ; {4 a o) = H_‘I-d . To find the average time of impact

B - sl
it is now only necessary to find the mean value of (¢ - v). For
this purpose we may suppose the whole of the spheres within the
volome considered to be moving in every direction with their

mean velocity ». In this case the maximum value of (v — %) in
equation (6) becomes 2 #, and it can have every possible value
between this and zero, hence its mean value will be v, Substitu-

ting this value of (v — #) in (6) and putting T for the average
time we have—

. d x 4d
I‘i‘l: -——
i*-
o T=4d (7)

-

This value for the average time of impact makes the probability
of three or more spheres colliding simultaneously to be so great—
when the numbers of the espheres in unit volume and their dia-
meters are approximately the same, as is sapposed to be the case
with gases such as oxygen, for example, at standard pressure and
temperatore—that it seemns to me absolutely necessary to take it
into consideration in the stundy of the dynamical foundations of
thermodynamics,

The probability of a third sphere impinging against two in
collision will be given by the ratio of the average time
of impact to balf the average time of free path. It will
be to balf the time of the latter, because two spheres occapy
twice the volume of a single one. The average time of

contact, as we have just seen, is ‘e, and in my Iletter
1
Anvd

Hence the probability is given by the ratio 32 u d®. In the above-
mentioned lattrer—m& 7—the valoe of ¢ for oxygen was found to

be probably 4":_2@]_; this would make the above ratio abont i ;gm
In other worde, we may expect on the average that in eve
thousand collisions there will be seventy-two occasions in whic
three or more spheres will be in simultaneons collision. The value
of nin the above calculation is taken at 3 x 10,
8, Norfolk-gquare, London, W,, C. E. Basgvy
February 1st,

LY

of January 4th, the time of free path was found to be

LABOUR AND LUXURIES.

Sin,—As I was about to allege an insufficient acquaintance
among financiers with the pages of THE ENGINEER to be an
important cause for the at present accentunated dissociation of
labour and luxury, I suppose | ought to consider the appearance of
letters from such a centre as ** Capel Court " a hopefal sign. Bat
the supposition that the crisis in the United States conflicts with
my argnment, does not suggest that the proverbially short views
and shorter outlock of the Stock Exchange bave yet been ex-
for the wider outlook of THE Excixger. For if gold
alone could maintain the credit of any country, that country
is the United States, the largest producer of gold in the
world. e way in which the Government sets itself to dissipate

steam when compressed over nhrﬁl to liquefy when com-
pressed to a certain point. I wonld dl[r.aro- that I have
all throngh been dealing with a pound of dry saturated steam,
If Mr. Cross really desires more information, I ehall be glad to
answer one definite question at a time. But if his object i= to
lead me into wars of words, ' I'll none of it,"”
My next letter shall be an attempt to answer Mr. Cross’ diffi-

the surplus in the treasury and defy all dictates of sound finance,
is no doubt instructive, but is a little beside the present question,
after we have noticed that the remitting de on there is a cause
of depression here, obvious even to those who, at the on

us to follow their -‘fooiaul mmrla. I venture to suggest that
Newfoundland would have served ** Capel Court’s " purpose bette

for at all events the retort is less obvious, the facts are less patent.

“{ main with Y, X.” hg been tl;.lt be his
problems into an impracticable form. He presents ns
thing resembling the old ** wages fund ” théory, which it is mow

leads nowhere, with the added that whereas the
fund was taken to consist of consumable art he apparently
limits it to money, with the result—common in American politics
—that de on is ascribed to a shortness in the cirm;lrﬁon, and
a remedy sooght in an enla corrency—¢/ Jevons' ‘‘ Money,
page 334. The question how best to spen _£100,DW.0W additiona
gold is simply unanswerable, and to my mind meaningless; but a
very slight study of economic history will show that it could not
be got into cirenlation in the country nnless there was an enormous
and worldwide fall in the value of gold. X

The real problem ie, not that of spending gold, but of
to the best advantage the productive forces of the country; tha
is to say, of employing its labour so as to produce the most ample
raturn. ¢ omniscience not being among the attributes of
bumanity, it is likely that eny approximation to this ideal can only
be made by each in ﬂil sphere attending to his share of the work—
minding his own business, in fact ; but the share of the honest
and capable engineer in the business is no small one, and 1
imagine that he will not set about to provide employment or to
circulate cash, but to accomplish more desirable work, or to put
on the market some commodity with the least expenditure of
labour and money. Sorely this is a distinction with a difference,
intu!h};ibla to plain business people, apart from our logical mad-
man digging pits to fill up again, and the Laoca:shire masons
tooling over again the quarry wrought steps. Yet, 1 still Tu
that an engineer is economically to be preferred to a robber
baron, however inferior the engineer may bein point of picturesqne-
ness or generosity, that is msthetically or ethically.

But for the present it is clear that it is not lack of gold or goods
that depresses us, but want of confidence in onr industrial Iull.lill'lE
and I venture to think that we shall do better by discussing wha
engineers can do to restore and maintain the co e of investors
than by debating the casvistical line which divides luxuries from
necessities, and at which proper, prudent, tbrift passes into de-
pressing niggardliness, W.A.8. B

London, February 6th.

:

Sir,—Certainly mere change of ownership in land makes no

difference to the burden borne by ind . The evil is in the
burden iteelf, amounting in this coon one, according to the
careful calculations of Mr, Thomas . Shearman, to erably

over £200,000,000 a year, of which probably one-fourth is re-
invested in further tribute rights. If land were limited in quan-
tity, that wounld not prevent an unlimited amount of capital
invested in it, though the ultimate effect, after equeczing from
industry the utmost amount it could be made to pay, wounld, of
course, be to redunce the rate of interest on such investments, a
resnlt which is indeed being slowly bronght about throogh
increasing difficulty found by capitalists in discovering landed pro-
perties worth buying. Buot practically land is onlimited in
quantity, as the area of the earth's surface privately owned—by
non-workers—is still small ; and as new countries are thrown :tm
to exploitation, and population increases in old countries, fu
enormons outiets for accamulated eaviogs are provided. The
rapidly augmenting effectiveness of labour throngh new inventions,
and the spread of machinery all over the world, also increases the
tribute-yielding value of land and the amount of capital it can
absorb, Money is very far from being limited in quantity, and
increases as a rale in proportion to the amount of wealth it repre-
sents, though, in consequence of its artificial limitation by the
amounnt of gold in the banke, this proportion is not so exact or
elastic as it would be under a more scientific currency. Itis onl
land where population has decreased, for the most part in lg'l'lZ
cultural districts, that has fallen in valune, the rice of values in
flonrishing cities iming phenomenal.

I did not use the term *‘ locking up money.” The objection to
rrinta property in land is that it enables those who it to
evy tribnte on industry without rendering any e ent, since
the land would be there, and wounld be just as useful, if landowners
bad no existence. But the evil resulting from land ownersbip is
not measured merely by the actual rent paid, since, as Mr. -
scheim has clearly ehown in his book, ** Rent, Interest, and Wages,"”
it is through the possibility of investing monpey in land, which is
not subject to decay, and which increases in value with growth of
population, that other capital is enabled to draw interest. Other-
wise it wounld rather be subject to decrement proportionate to the
average depreciation of all forms of true capital, i.e., that which
is the product of human effort ; and industry, whether devoted to
the production of necessaries or luxuries, would obtain itz fall

reward. EvacusTtes A, PHIPRON,
February 5th.

ICE AND WATER PIPES.

Sir,— R¢ your correspondent *“Jack Froet’s” inquiry headed
‘“ Ice and Water Pipes,” permit me to suggest the following expla-
nation. A pipe being circnlar is at its greatest capacity, and can-
not increase in area with expansion ; consequently it must sarrender
to any increase in pressure due to ice, causing fracture in its weakest
point in the part containing the ice. If only pipes were made
elliptical in section instead of circular, the pouigiﬁty of fracture
due to expansion would be greatly diminished, as an ellipse is not
at its greatest capacity until it becomes circular,

Regent's Park, February Sth. CHaRLES L, WILKIN,

Sir,—In answer to your correspondent, ‘‘ Jack Frost,” my own
conclusion, based on a large number of obeervations, is that a
bursts because one part of the pipe is probably more exposed
another. The first point A freezes, then another point B, probably
a foot or more distant from A, becomes frozen. Now we El‘l’ﬂ two
ice plugs in the pipe, with water between them. This, in f ,
tries to expand, and cannot force the two plogs outwards, and as
expand it must, the pipe or fitting gives ont at the weakest Eﬂ‘t

8. M. 8.

between the plng of ice.
Winchmore Hill, N,, February 11th.
(For continvation of Lelters see page 146)

THE AXNUAL DINNER OF THE BIRMINGHAM ASSOCIATION OF
MecHANICAL EXGINEERS was held on Saturday evening last at the

Grand Hotel, Birmiogham. The Mayor presided and the
attendance was large.

Tae Civi. aAxp MEecsaNICAL ENGINEERS' Sociery.—At the
ordinary meeting of the Civil and Mechanical Engineers’ Society,
held cn Thureday week, Mr. W, M. Biony read a paper on
'“ Epgine-room Practice at Sea,” He first gave a deecription of
the chief engineer’s duties and those of the second, third, and
fourth engineers, both at sea and in port. The type of engines
met with, the steam pressure used, and the most economical
rates of speed were next gone into, and the advantages and dis-
advantages of the cylindrical multitobular boilers and the water-
tube boilers were alloded to. The troubles arising from the eil
from the cylinders getting into the boilers was particularly men-
tioned, and various methods that are adopted to prevent this.
The author then pointed out the importance of having fittings
for the boilers that are carefully and substantially made. Mention
was made of some of the parts of the main engines that give
trouble atsea, and methods of overcoming them, The amount of
spare gear and duplicate parts of the machinery that are carried
by vessels baving been briefly described, and an instance given of
how engineers manage when a part of the machinery breaks of
which they bave not a duplicate, the paper was brought to a close

r, | after ennmerating some of the packings now nsed,



TRIPLE-EXPANSION WORTHINGTON PUMPING ENGINE AT HORNSEY SLUICE

MESSRS, JAMES SIMPSON AND CO., LONDON, ENGINEERS
(For description see page 131
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TO CORRESPONDENTS.

Registered Telegraphic Address, ‘"ENGINEER NEWSPAPER,
LONDON. '

*" All letters intended for insertion in THE ENGINEER, or containing
questions, should be accompanied by the name and address of the writer,
not necessarily for publication, but as a proof of good faith. No notice
whatever can be taken of anonymouws communications.

J. B. J.—Tes. The fans would have a lifting tendency.

E. W. W.—The arrangement shown in your sketch will give you a very good
draught. Whether the drought will be sufficient jor your purpose it is, of
course, impossible to say. That depends on the size of the boiler and the
actual, not nominal, power you require,

W. B.—Jt is quite impossible to give you any rule for the brake straps of
cranes, because the coeflicient of friction varies continuouwsly with the condi-
tions of the surfaces, and that depends in turn on the attendant, on the dust
in the air, &c de. It will not be safe to reckon on a coefficient of friction
of more than 1, and you ought to proporlion the brake wheel and strap
accordingly.

E. B, (Lewisham).—Th« oiiginal design of the Magnificent, as set forth in
the parhamentary paper, has been modifled. Both pairs of guns, forward
and aft, are now to be at the same height above the water-line, viz , 27f1. to
cendre of metal, ov LfL. higher than the Koyal Sovereign. Our engraving on
page § is correct. That on page 5 showas the original arrangement. The
disposition of the Gin. quick-fire guns is to be as represented upon the draw-
ing on page 8 of THE ENGINEER of January Lth, viz., cight on the main
deck—or four on each broadside—and the other four at the corners of the
upper deck battery, making twelve altogether,

BRICK KILNS.
(To the Editor of The Engineer.)

Bir,—Will any of your readers kindly tell me which is the most
approved form of brick kiln now in use, and the cost of erection to burn,
eay, €0,000 per week? Also the makers of the best brick-making
machioe. A. B

Hunstanton, February 11th.
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MEETINGS NEXT WEEK.
, February

Taz Ixstiturion oF Crvin Esorsexrs —Tuesday 10th, at
8 pw. Feper: “ Plant for the Extraction of Gold by the Cyanide Pro-
cess,” by Mr. Charles Butters and Mr, Edgar Smart, Assoc. M. Inst. C.E.
Friday, February 22nd, at 8 pm. Btudents’ Meeting. Paper: * Caissons
and Gates for Closing Lock and Dock Entrances,” by Mr. William G.

Wales, Stud. Inst C.E. Mr. L. F. Vernon-Harcourt, M.A , M. Inst. C.E.,

OLEVELAND IssTITUTION OF ENoINEERS.—Monday, February 18th, at
7.30 p.m., in the Hall of the Literary and Philosophical Bociety, Corpo-
ration-road, Mlddluhrmﬁh. Pla[per: “On American Rail and Tram-
ways,” by Mr. Jeremiah Head, M.1.C.E. Discussion.

Tae IsstrTuTioN oF ELECTRICAL ENoINEEms.—Thursday, February

21st, at 8 E.m. Paper: tion of Magnetism in Iron,” by Dr.
John Hopkinson, M.A., F.R 8., Past-President. Illustrated by experi-
ment

MeTEOROLOGICAL Bocrery —Wednesday, February 20th, at 7.80 pm.,
at the Institution of Civil Engineers, 25, Great George-street, Westmin-
ster, Pngen: * Report on the Phenological Observations for 1894.” by
Edward Mawley, F.R. Met. Boc. **The Thunderstorm and Fquall of
January 28rd, 1805," by Williamm Marriott, F.R. Met. SBoc. ' On some
Gradual Weather Changes in Certain Months at Greenwich and Geneva,”
by Alexander B. MacDowall, M.A , F.R. Met. Soc.

BocieTY oF ArTs.—Monday, February 18th, at 4 p.m. Cantor Leclures:
" Means for Verifying Ancient Embroideries and Laces,” by Alan 8. Cole.
Tuesday, February 19th, at 8 pm. Foreign and Colonial Bection.
Paper: ‘ Paraguay,” by A. F. Baillie, Copsul in London for Paraguay.
Lieut.-General Sir Andrew Clarke, G.O.M.G., C.B , will preside Wed-
nesday, February 20th, at 8p.m. Paper: “ Rule of the Road at Sea,” by
Admiral P. H. Colomb.
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PRIMING, AND GOVERNING ENGINES.

AT the meeting of the Institution of Mechanical Engi-
neers last week two papers were read and discussed.
The first was by Professor Unwin, on ‘ The Deter-
mination of Wetness of Steam,”” and the second by Captain
Sankey, on * Governing Steam Engines by Throttling
and by Expansion.” Professor Unwin added little or
nothing to his British Association report, which was repro-
duced in our impressions for Aug. 24th, and Sept. 7th, 1894.
It is, therefore, unnecessary to publish in our pages the
paper he read last Thursday week. In the discussion
which followed many speakers took part without
elucidating an obscure subject to any extent. Nothing
has been proved except that it seems to be next to
impossible to measure, we will not say with any accuracy,
but with any certainty, the percentage of water in any
sample of steam. It is not a matter of much difficulty
to ascertain the proportion of water present by the tub
method, for example; but no one can be sure that the
steamn passed into the tub fairly represents the quality
of all the steam leaving the boiler. It may perhaps be
said that the best plan is to trust to the indications of the
steam separator, a suitable allowance being made for loss
by radiation through the lagged or otherwise clothed
steam pipes. If, for example, a salt test result
represents one per cent. priming while the separator
close to the engine collects 14 per cent. of the feed-water,
the steam pipe not being very long, and very carefully
clothed with asbestos, then it may be taken as settled
that the salt test is worthless. The old question of the
specific heat of steam turned up again. It begins to
appear that no one knows what it is. According to one
view, urged by Mr. Cross in our correspondence columus,
it is *305. Professor Unwin takes it at 0°48. Mr. Maec-
Farlane Gray cannot quite make up his mind as to what
it is. Professor Alexander and Mr, Donaldson tell us
that it is equal to that of water. It does not help
matters much that all deal with steam under different
conditions of temperature and pressure and behaviour
while being heated, so long as they suffer us to remain
in doubt as to what are the conditions presupposed to
exist. Again, Professor Unwin tells us that it is impos-
sible to measure the temperature of superheated steam,
a statement which we take it for granted implies that
the difficulty lies not with the thermometer, but in tell-
thg whether the steam is really superheated or not.
If we were quite certain that any isolated volume of
steam was really quite dry to begin with, it would be
easy enough to determine its temperature of superheat ;
but if the steam contains any moisture at first, this will
first be converted into steam, with a rise in temperature
and pressure, although the steam has not yet attained the
condition of a gas. To sum up, the principal value of
Professor Unwin's paper lay in the fact that it teaches us
not to accept any statements concerning the dryness or
wetness of steam without extreme caution. So far no
quite satisfactory method of ascertaining the dryness
factor has been devised, and of the various methods in
use not one can be regarded as uniformly trustworthy.

Captain Sankey’s paper is a very clever treatise on a
subject badly taught and ill-comprehended. To the pro-
fessor of engineering the be-all and end-all of a governor
is to maintain as constant a speed of the engine as pos-
gible. But Captain Sankey shows that practice teaches
us that something more than this has to be considered,
and that a system of governing which will answer very well
with a condensing engine may not be at all the best for a
non-condensing engine. He compares the two systems
of governing by a throttle valve and governing by expan-
sion gear, which, as he very pertinently points out,
represent in the first case working with a variable pres-
sure and a constant grade of expansion, and in the latter
governing with a constant pressure and a variable ratio of
expansion. We are glad to find that Captain Sankey holds
in the main opinions which we have many times in years
gone past expressed in these pages. There is, under
certain conditions, no advantage to be gained by govern-
ing by expansion gear instead of by the throttle valve.
When the variations in power are small in amount, then
there is nothing to be got in economy of fuel by using
expansion governing. When the variations are very great
and frequent, then there is a small advantage derived
from varying the point of cut-off, keeping the pressure
constant. On one or two points, however, we do not
quite agree with Captain Sankey. Having stated a par-
ticular case to illustrate his remarks, he went on to say :
—*This points to the fact that expansion governing tends
to reduce the number of engines required in an electric-
light central station ; in other words, it can better be
afforded to overload engines with expansion governing
than engines with throttle governing, for in the former
event the economical ill effects of the overload are tem-

wid take the chair.

porary, while in the latter they are permanent. On the !

whole, therefore, it can be stated that for large nan?rn.l
electric-light stations, when working non-condensing,
throttling is as good as expansion governing; but when
condensing, governing by the cut-off has a superiority.’
Captain Sankey has obviously overlooked the circum-
stance that in electric-light work it is very easy to com-
bine an expansion gear such as Meyer’'s with a throttle
valve. Thus it is possible, without stopping the engine,
for the attendant to reduce the ratio of e ion
from time to time as the load augments, until in
““the bad half-hour” a single-cylinder engine may be
working almost without expansion, and a compo
engine with the least possible, and under these conditions
the throttle valve governor will be more economical than
an expansion governor, because throftling always pro-
motes economy by drying the steam, and.this economy
is independent of the expansion, while, on the othar
hand, when expansion nearly vanishes because the engine
is really overloaded, nothing is to be expected from
automatic variations in the point of cut-off. It is note-
worthy that few data have been supplied to the
world showing that an engine with a variable expansion
gear and a variable load has proved more economical
than an engine working with the same average ratio of
expansion and a throttle valve. It is quite true that very
splendid results have been obtained with Corliss engines
which are governed by expansion, But an examination of
the experiments producing the splendid results shows that
the engines were so uniformly loaded that the governors
have had next to nothing to do. A very careful distine-
tion indeed should be drawn between cases in which the
governors really have a great deal of work to perform and
those in which they have next to nothing. We can call
to mind a case in which a large mill engine fitted with
expansion gear controlled by the governor, ran for a
considerable period with the governor out of gear, some
detail having broken. Dauring that time the engine was
controlled by the attendant, and the coal bill was rather
less than usual. It must not be forgotten, too, that
governors of the fly-wheel type are usually very heavy,
and therefore tend to sluggishness. Even when a
governor is used to control by expansion, everything
depends on the engine as to whether the work of
governing will be done as economically or satisfactorily in
that way as by a throttle valve.

Much of Captain Sankey's reasoning is based on theo-
retical diagrams. We confess we look on these things
with extreme doubt. They may be right. The chances
are that no real engine performance is in accord with
them. These diagrams are based on certain special
experiments and deductions drawn by the late Mr.
Willans. Thus, for example, Captain Sankey takes it
as proved that with an initial pressure of 150 Ib., the
most economical average pressure in a compound engine
will be 301b., and this will correspond with & consump-
tion of 147 1b. of water per horse per hour. Now so far is
the assumption from being true as a general proposition
that dozens of cases might be brought forward to prove
that there is no direct or natural connection whatever
between 1501b., 30 1b., and 1471b. Thus, for example,
on another page will be found reports of trials with two
compound condensing engines, in which the boiler pres-
sure is only 90 lb., and the consumption per horse per
hour is much less than 14'71b. of water per horse per
hour, although 150 1b. pressure ought to be more economical
than 90 1b. One of the most important questions that the
engineer of an electric light station has to solve is how
to proportion his engine to give on the whole the greatest
economy, the load varying through wide limits. To
solve this Captain Sankey addressed himself; but we do
not think that he has attached sufficient importance to
the time element. Thus, in the not impossible case of an
engine developing 300 to 600-horse power, it 1s certain
that the latter load would not be on for more than, say,
half an hour, while the former would perhaps be on for
double that time; during most of its working life the
engine would _probably be exerting 450-horse power,
and for that it should be proportioned. It is quite
impossible, however, to pre£ca.ta with any certaint
what the steam consumption per horse per hour woul
be at either 300, 450, or 600-horse power in any engine,
save in a very roughly approximate fashion. Of course
Captain Sankey, having a wide experience of Mr. Willans’
engines, can speak with certainty of them, but his dia-
grams cannot be held to apply to any other make of
engine without qualification.

On the whole the paper is a very carefully reasoned
statement of special deductions drawn mainly from the
work of the late Mr. Willans, to which is superadded
much that is obviously the result of a process of quiet
cogitation on various aspects of a somewhat complex
problem. It must be borne in mind that what he has
said refers mainly to engines running at over 150 revolu-
tions per minute. He points out that below that speed
trip gear can be used, which is as simple as the throttle
valve. This will not be universally accepted as correct,
nor the further proposition that *“‘up to 150 revolutions
per minute throttle valve governing need not be con-
sidered.” Indeed, it is in & measure a contradiction of his
own statement that with non-condensing engines, such as
may be found in every electric light station, throttle
governing is more economical than expansion governing,
irrespective of speed. He goes on to say :—*‘ Above these
speeds, however, variable expansion gears, being no
longer of the trip class, require considerable power to
work them as a rule, and it is usual to employ powerful
shaft governors for the purpose. Such governors are
clearly more expensive than throttle-valve governors, and
are probably also less sensitive. The comparative sim-
plicity of throttle-valve governors, and their greater
gensitiveness under such circumstances, are in fact their
great recommendation.”” We believe that very many of
our readers will endorse these statements. All things,
indeed, considered, we hold that engines running at
speeds above 150 revolutions per minute will give better
results with a proper throttle valve—the ratio of expan-
gion being variable by hand, to enable the engine to adapt
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itself to
any form of fly.wheel governor that has yet been devised.
Indeed, there are to governors of thit class a multitude
of objections, in the endeavour to overcome which
hundreds of patents have been taken out—without, it
would appear, much result up to the present.

LONDON AND FOREIGN FIRE BRIGADES,

T annual report just presented by the Chief Officer of
the Metropolitan Fire Brigade seems to invite some
comparison between the London system of protection
against fire, and that adopted in certain of the leading
Continental cities. For this purpose we find sundry
useful particulars in the *“ Notes " which have been pub.-
h‘nl:_lod by a representative body of British firemen who
visited Vienna on an official invitation last summer, and
who extended their route so as to include Berlin, Venice,
and several other places of importance. In the report
by Capt. Simonds there is a record of 3061 fires occur-
ring in London during the past year. This is a decrease
compared with the two previous years, but is more than
500 above the average of the previous decenniad, and
exceeds twice the number of fires which occurred in 1866,
But the efficiency of the Brigade is shown by the reduction
in the proportion of fires that are serious. These were
6'5 per cent on the average from 1884 to 1893, falling to

49 cent. in 1894, Concerning human life, the
num of persons who were seriously endangered
by fire last year was 204. Of these 122 were

saved, and 82 lost their lives—the same number as
in 1893. In addition to the cases of imminent danger,
116 persons are known to have been exposed to
lesser degrees of peril. Among the deaths thirty-two
were caused by mineral oil lamps exploding or being
upset. Taking the population of London as estimated by
the Registrar-General for the middle of 1894, the fires
were one for each 1420 of the population. In 1884, when
the estimated population was 3,940.000, the fires were
2289, or at the rate of one fire per 1721 persons. In pro-
portion to the population, therefore, the fires in London
were fewer ten years ago than in the year just past. If
we go back to 1874 we find that the fires were in the pro-
portion of one to 2178 of the population. These figures
are remarkable, and show either that the record is better
kept now than formerly, or that London is becoming
more combustible. One satisfactory feature consists in
the fact that serious fires, which were 10 per cent. of the
total in 1874, dropped to 9 per cent. in 1884, and last
year were rather less than 5 per cent. The actual
number of serious fires last year was a trifle less than in
1874, and more than forty below the number in 1884,

In Amsterdam there are 200 firemen to protect a
population of nearly 450,000, the ratio being one fire.
man to 2250 inhabitants. In London we have four times
a8 many firemen to protect a population more than nine
times as numerous, the ratio being one fireman to 5500
mﬂnl. In Amsterdam the Brigade can be summoned

om 250 fire-call points, so carefally distributed over the
town that no house is further than 300 yards from a
post. The annual average of fires in Amsterdam is said
to be about 1500, exclusive of chimney fires. This isa high
figure, being at the rate of one fire to each 800 of the
tion, or more than four times the London ratio of
year. We should almost think the fire statistics of
Amsterdam were incorrect. In Berlin the Royal Police
Fire Brigade is about 800 strong, and has to protect a
population of 1,600,000. The Registrar-General gives it
as 1,715,000. Adopting the latter figure, the firemen are
one to 2144. The numerical strength of the force is the
same as in London, but the metropolitan population is
more than two and a-half times that of Berlin. In
making these comparisons, we have to bear in mind that
the London Brigade is solely devoted to the protection
of the metropolis from fire, whereas on the Continent
the duties may be sometimes of a mixed character. This
does not seem to be the case in Amsterdam, where the
Brigade is a municipal institution. Although at Berlin
the police element is utilised, the Brigade appears to be a
distinet division. The men are recruited from
trades, principally, however, from bricklayers and
carpenters who have completed their term of compulsory
gervice in the army or navy. In the latter instance they
bear some resemblance to the London Brigade, which has
been largely composed of sailors, though it is possible
that the seafaring members are less numerous than they
were when Bir Eyre Shaw was at the head of the force.
The County Council has other views than those which
m in the days of the Metropolitan Board.
is now deemed as good a training ground as
the deck of a sailing ship for men who are to be admitted
into the Fire Brigade.

Vienna has lately enlarged her area by the addition of
numerous suburbs. Prior to this change, the Brigade was
375 strong. There were 300 call-points in the ecity, of
which about 200 were public street alarms. The men
were recruited from all trades, but the officers were
gathered in from the army and the architectural and
engineering professions. The towns on the Continent
visited by the British contingent of firemen were all
found to be supplied with elaborate systems of telegraphic
communication, some of which are described as almost
perfection. Expense did not seem to have been spared,
and the result generally is said to have been highly satis-
hnlﬁ. On the Continent, as in England, one great
difficulty the Fire Brigades have to contend with consists
in the malicious use of street alarms. To check this
abuse, at Vienna the alarm cases have cast-iron hinged
doors, which are kept locked, the keys being in the
possession of raupectalljala citizens, who are made respon-
gible for the right use of the appar
suggest that the remedy is worse than the disease.
Waking up a seleepy citizen at nlilfht in order to get the
key of the alarm, appears a very
is raging. It is remarked that most of the firemen at
Vienna are efficient telegraphists. Every man is taught

telegraphy, and has to
apparatus before he is considered a competent fireman,

variations in load—than can be obtained by |

atus. We might almost | P

ow process when a fire |

A curious regulation exists in DBuda-Pesth. The
chimney sweeps are licensed, each one having a district
allotted to him. ‘ Woe betide him,” we are told, if a
chimney catches fire within a short period after he has
swept it. In Florence, cycles fitted with bhand-pumps
and first-aid appliances are largely used, and are umaﬂy
sent to small l?ran in advance of the engines. In Milan
both bicycles and tricycles are extensively used as first.
aid. Lucerne, with a population of only 22,000, has
400 firemen, or one for every 55 inhabitants. Up to the
age of 44 years, every male is liable to serve in the
Brigade. The careful use of water at Continental fires is
a matter of remark, and the plan is approved by which a
trumpet, bell, or fog-horn is employed to give notice that
a fire engine is approaching, so as to clear the road in
doe time. In London, and in many towns in the
country, it 18 observed that ‘“we yet have the un-
satisfactory shout.” Yet it is marvellous how quickly
the road is cleared for a London fire engine. Last Christ-
mas time, when the route was packed with vehicles so
that it seemed almost impossible for them to move, a
fire engine came with a rush down Ludgate-hill, tore
across the Circus, and dashed along Fleet-street with-
out collision of any kind. Vienna could not have done
better. Perhaps there is a risk about it, and a safer plan
might be commendable. In Venice it is the practice for
miniature manual fire engines, after the French pattern,
to be conveyed to the scene of the fire on board gondolas
which are kept in readiness for the purpose near the
various fire stations. In London there are nine steam
fire engines on barges, four floating or river stations,
and eight steam tugs. Such are our gondolas.

Venice is remarkable for the entire absence of fire
escapes of any kind, Still more extraordinary is the fact
that the want of these appliances has never been felt, as
there has been no loss of life from fire in that city for
twenty-five years. It would be interesting to know how
such immunity is secured. We must assume that it is
due to the internal construction of the buildings, or to
some ready means of extinguishing a fire in its earliest
stage. At Amsterdam the ordinary canvas shoot is used,
but it is always twisted a few times before anyone is
allowed to enter it. Thesheetisthen gradually untwisted,
according to the speed at which the descent is to be
made. The Enghsh firemen were much struck at
Amsterdam with one form of life-saving apparatus, which
is worked on the same principle as the rocket and line
used on the British coast in the case of a shipwreck. If
& person 18 in a precarious or elevated position which
cannot be reached by ladders or escapes, a fine hemp line
is shot up to the individual endangered by means of a
pistol. The person so aided is expected to draw the
line up, and afterwards to haul in a stout rope,
which has Turk's-head knots worked in it to facilitate
climbing. A fireman is then generally sent up, and
| uses his life-line or shoot to bring down the person
in peril. Jumping sheets are also employed at Amster.
dam and elsewhere, At Berlin, fire suits or water jackets
are adopted for the protection of the firemen. These
contrivances consist of a blouse and trousers made of a

double layer of canvas, and furnished with a diver's
lhalmet. There are such arrangements in regard to the
laying-on of the water supply, that on entering a burning
building in his fire sunit the Brigade man is able to fill
the space between the inner and outer layers of canvas
with water to whatever extent he may wish. If the space
between the two layers of canvas becomes over-filled, the
water eamapeu through a valve at the top of the helmet,
and flows down over the fireman like a cascade, protecting
him doubly, Smoke helmets are also employed. The
paraphernalia of a Fire Brigade is thus far more elabo-
rate on the Continent than it is with us. But we have
fire escapes to a cvonsiderable extent. In London there
are 200 fire escape stations and 225 fire escapes. These
appliances are serving a double purpose. Since the
practice was abandoned of giving half-a-crown to the
first messenger who announced a fire at a DBrigade
station, the man in the street has not cared to run him-
self off his legs by racing with the news of a fire to the
nearest station of the Brigade, where he will get nothing
for his pains. But he goes to the fire escape station, and
helps to move the fire escape, for which service he obtains
remuneration. So far there iz better protection for life
than for property. Another feature of interest consists
in the fact that the London fire engines have the command
of thirty-five miles of hose.

A useful summary of the conclusions arrived at by the
English party is given by Mr. Sachs and two other
members of the contingent. They say there is much to
learn abroad, though it is fully admitted that some of
the appliances or methods which appear so admirable
do not lend themselves to introduction in our country
exactly as they stand. Speaking of life-saving appli-
ances, the advantages of the hook ladder are much
appreciated, and its immediate introduction here is
recommended. As to smoke helmets, it is said there
is every reason why we should have them in this
country, but they must be used with great care. The
fire suit, as shown at Berlin, is considered rather too
complicated for most Brigades, though it might be found
very serviceable in fires at warehounses. As for fire
stations, there was little to be learned on the Continent,
the latest stations of the Metropolitan Fire Brigade
being ‘‘ unequalled.” ILeather helmets are preferred to
those of metal. In the case of theatres it is remarked
that the safety of the audience is apparently the first
consideration abroad. On the whole we have a very
useful report from the party of eleven who went on the
Continent last summer, to see how foreign cities were
rovided with means of protection for life and property
against the ravages of fire.
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THE UTILISATION OF THE NILE.
Tue,Secretary of the Society for the Preservation of the

e expert in the use of the | Monuments of Ancient Egypt has favoured us with a memo-

randum, which will be found in anoth°r column, on the
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draft scheme for the archwol survey of the Nile Valley
between the First and Second Cataracts. The memorandum
summarises the action of the Society under the compromise
as to the level of the dam at Assouan assented to by the
Egyptian Government, and the sanction given to a t:r
graphical and archeological survey of that part of the y
likely to be affected by the projected reservoir, and we can
understand from the array of learned societies who are
therein stated to have interested themselves in the Phile
question, how the gentlemen at the head of the Egyptian
Public Works have been obliged to take up the position they
have taken in preparing the revised scheme for the reservoir.
At the same time we should not be surprised that the formid-
able extent and details of the operations contemplated under
the sanction to the survey should cause dismay to the finan-
cial officers of the Government. We are pleased to note that
R.L. 11800 has been selected as the contour up to which
the archmological examination and survey is to be carried.
This is perhaps an indication of a not improbable expec-
tation that tEﬂ project will be restored to its original
scope at some future period, and in the interests of this
country, we hope that such may be the case. Notice has
already been taken by us of the possibility of controlling
and improving the supply of the Nile by works at the
mouths of the great equatorial lakes. The Egyptian
aniinnam are fully alive to this potentiality, for Mr. Wilcocks,
in his monograph on the Nile appended to his report, states
that “ both the Victoria and Albert lakes lend themselves to
be utilised as reservoirs, as they have rocky sills at their
outlets, while the Albert and Tsana lakes, by their convenient
size, are eminently suited for regulating basins.” As astepin
some scheme of this character our Foreign-office has been
asked to erect a gauge on Lake Victoria in order to obtain
readings which may be compared with the registers of the
discharge at Assouan. It will bea truly magnificent achieve-
ment, and a crowning monument of our occupation of the
country, if by the construction of suitable works on the lakes
a plentiful and scientifically regulated supply of water can be
ensured to the Nile valley during thesummer months; thus the
great lakes will become in their perfection what, in a degree, the
Alpine snows and the Italian lakes are to the plains of Lom-
bardy. But the opportunity which the situation now affords
must not be allowed to slip away, and no diplomatic myopy
of the present should be permitted to saddle future genera-
tions with embarrassments not to be easily removed. A pro-
fessional journal is scarcely in its right place in dealing with
political possibilities; but in consideration of the close
relation which the Government policy in Central Africa bears
to our subject, we may be excused in calling attention to the
warning note sounded by Sir Colin Scott-Moncrieff in his
lecture on ** The Nile,” delivered on the 25th of last month at
the Royal Institution. He tells us that in 1884, when an
expedition up the Nile was being first considered, he was
asked whether there was any possibility of the river
being diverted in the Soudan by the Mahdi? At that
time he was sure there was no danger of such a thing:
but what the hordes of the Mahdi could not then do a more
civilised people in the future might. Suppose such & nation
occupied Khartoum, it could easily spread the waters of the
Lower Nile over the Soudan, and thus hold Egypt in its grasp,
or if it were in possession of the Upper Nile it could by the
construction of dams and regulating sluices across the out-
lets of the t lakes control, or even cut off entirely, the
seasonable supply from Egypt. In either case Egypt would
be at the mercy of any more powerful nation than herself,
and could not exist except on sufferance under such condi-
tions. We know that just now two such nations—friendly at
present, it is true, both to Egypt and England—are closing
in on the Soudan, so that unless, following up the lines of
Mr. Rhodes’' policy, English influence falls in as a wedge
between, we may by a masterly inactivity lose our oppor-
tunity of preserving the situation, and Egypt may one day
not long hence find cause to regret any relaxation of her
claims to the Soudan, or England of her duties and oppor-
tunities between Tanganika and the confines of Igypt.

LOW PRICES IN SHIPBUILDING.

NevERr before, since shipbuilding began, have steamers
been contracted for at such low figures as bave been accepted
recently by keen-cutting shipbuilders. For example, in the
head-centre of the industry, the Clyde, there is at present
being laid down the duplicate of a large cargo vessel built
last year by the same firm, the saving on which is some £2000.
Higher sums than this are also understood to have been
“saved' in several cases. Builders, generally, are complain-
ing of the difficulty they are experiencing in stemming the
persistent efforts of owners still further to beat down the
prices of new tonnage. At the least show of stiffening on
the builders' part prospective owners cry ofi ; but rather than
have their berths unoccupied, and their expensive plant
inoperative, many builders by hook or crook contrive to
‘““ stretch a point.” This takes the form usually of squeez-
ing their merchants and manufacturers, who, in their turn,
with the large productive capacities of their works as an
incentive, compete keenly for what is in the market. The
result is a constantly descending scale of prices, and the
notable, fact that quite recently they have taken the lowest
price ever recorded for steel ship plates and angles, £5 per ton
for the former, and £4 103, for the latter, less 5 per cent. Just
at present steel makers are quoting 2s. or 3s. morea ton, but
builders fight shy of buying at the advance. Doubtless the
giving out of the Government orders shortly, under the
recently declared Naval Programme, will have the effect of
stiffening up mekers’ prices somewhat, forcing builders,
who actually require material, to close et once. The influx
of shipbuilding work for the Government will probably bave
the effect of bringing about the cessation of the flow of
orders for mercantile ehipping. Indeed, this has to alarge
extent already happened, and is not to be wondered af,
considering that boats have been ordered in many cases, not
because trade requirements on the condition of freights have
warranted their construction, but because the terms have
been such that ownership formed a tempting investment for

capital.
GLASGOW WEIR,

A ¥urTHER development has taken place in connection
with the tenders for the proposed weir or tidal dam across
the river Clyde at Glasgow Green. In our issue of 2nd inst.
it was stated that the committee charged with the matter had
agreed to recommend that the offer of Messrs. P, M'Kisscek
and Son, amounting to £21,725 for the foundations and piers,
should be accepted. This firm has now, however, withdrawn
its tender, owing, it is understood, to the discovery of an
error in making up the estimate, and® at a meeting of the
Town Council of Glasgow, held on the Tth instant, it was
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that the committee recommended that the second
lowest tender, viz., that of Messrs. John Paterson and Son,
be accepted. The amount of the tender was stated, after
examination by a measurer, to be £26,104 0s, 6d., and provides
for the upper portions of the piers being constructed of free-
stone instead of granite. The withdrawal of the lowest tender
gave rise to considerable discussion, and a committee was
npﬁintod, including the Lord Provost amongst its members,
to inquire into the matter. A full account of the weirs of
(ilasgow and their removal appeared in TueE ExciNeen of
September 21st, 1894, accompanied by illustrations.

IMPORTANT ALTERATIONS IN THE CARRIAGE OF COAL BY RAIL.

CoAL merchants and large consumers of fuel are just now
taking considerable interest in the action of the Midland,
Lancashire and Yorkshire, Manchester, Sheffield, and
Lincolnshire, and other leading railway companies. In
respect to the carriage of coal and coke, the companies
named have given one month's notice each of an important
alteration which is to take effect on the first day of March
next. From the period named only four days will be allowed
merchants and consumers to unload wagons filled with coal
or coke, and after that time siding or standage rent at the
rate of 6d. per day will be charged so long as the wagon
remains unloaded. Considerable latitude has been allowed,
and although charges have been occasionally made for rent
in respect of overdue wagons, the companies have been very
forbearing. During the last two years the Midland Railway
Company has been allowing a monthly average which, on
the whole, is said to have worked satisfactorily. Notice has
however, been given to withdraw the arrangement, and the
company has agreed to throw in its lot with other
companies. It is not expected that much assistance will be
given by coalowners who are deeply interested in the speedy
return of wagons. It is surprising the loss which is sustained
by coalowners from this neglect. Many times during the
year large collieries are obliged to “lock in" for want of
wagons, so that it is expected that the notices will be allowed
to take their course. In some parts of the West Riding
meetings have been held to protest against this change, but it
is not expected that their efforts will prove successful in
getting the notices withdrawn.

LIGHT RAILWAYS,

At a full but not overflowing meeting at the Society of
Arts, on Wednesday evening, Mr. Acworth proceeded further
to educate the public in official opinion as to light railways.
He mneatly shelved the financial question by saying
that when an Act relaxing many of the present restrictions
had come into operation, and it was seen how far private
investors would go—or not go—it would be time enough
to consider State aid. This, however, is one bid higher
than Mr. Bryce went at the meeting of December 6Gth
last. Mr. Acworth dealt mainly with the subject of the
legal restrictions on the making and working of rail-
ways, and contrasted our regulations with those of other
Earopean countries. He might have further emphasised
this theme by quoting the American practice, where the main
railways run through principal streets of large cities without
let or hindrance, and the only care taken of a level crossing
in the country is to put up a notice that this is one, and
that you are to ‘‘look out for the cars.”” We quite go with
him in the opinion that unless restrictions are removed to a
great extent there will be no light railways. Whether there
will be any when they are removed is another question. The
cases of lines made without sanction in the North are all for
private mineral traffic, and were doubtless in the interest of
the local landowners. It is not necessary to go back to the
native country of railways for instances of this kind. The
often-quoted Festiniog line was so made in the first instance,
though it afterwards obtained legal powers and a Board of
Trade certificate ; and we know of at least one other mineral
line of eight or nine miles laid over fifty years ago, generally
beside the road, by consent of grand jury and landed pro-
%flﬂtﬂl‘ﬂu But such arrangements are now all but impossible.

v all means, let us have a relief of disabilities Bill and see
what will come of it, but we do not seem to get on with other
business so as to give any immediate promise of this.

LITERATURE

Electrical Engineering as a Profession : How to Enter il, and
Guide to the Engwneering Profession. Official Fdition.
By A. D. SBovraam. Price 3s. 6d. London: Southam
and Co. 1895,

CoxsipeRrING the difficulty which attends any attempt to
advise generally on this subject, the book before us is a
satisfactory treatment of the question. The first part gives
information which will help those who have to decide
upon a course for a youth. As the prevailing tone 1s a
higher appreciation of the system of learning by appren-
ticeship in works after a good elementary education, and
cnncurranﬂ{ getting as much technical education as a

outh can cbtain in technical colleges in the evening, and

y his own studies directed by a common-sense view of
what he finds in the daytime to be his chief require-
ments, the book is to be commended. There are some
apparently conflicting statements and opinions with
regard to the requirements of an engineer and of an
engineering education, but most of them are only con-
flicting because of the necessity for looking at the matter
from the different points of view of those who have
written upon the subject. It is, therefore, necessary
that a parent or guardian thinking of electrical or other
branches of engineering for a youth shounld read the whole
of the various opinions expressed, and particularly those
which show how utterly useless it is, and more than use-
less, to put a youth to electrical engineering unless he
has, firstly, a strong liking—not a mere model-making
liking—for it; secondly, the ability to work long hours,
and to teach himself from what he sees and from what
he should be able to see he does not know; thirdly, he
should be sufficiently interested in the work, and impressed
with the necessity for sticking to it, to go on when
the task is di ing or not interesting. Further, it
is useless to put a youth to any branch of engineering
who from any reason, whether want of energy or common
sense, is unable to use a good deal of his evening time
in the study of the theory and application of it to the
questions which arise in connection with his work of the
day.

THE ENGINEER.

The anthor says it is not true that the electrical engi-
neering profession is overcrowded, ‘* for there is always

room for a good man and one who knows his business." |

This is, however, no proof that the profession is not over-
crowded, chiefly by those who have been through too long
a technical day college training, to the loss of the practical
training during the early life when workshop—not
laboratory workshop—knowledge is quickly learned. The
author is a little lax in his notions as as to the position of
a consulting engineer, for he says ‘““an engineer may be
either consnlting, contracting, or manufacturing ; the two
former and the two latter often running together. For
obvious reasons a manufacturer cannot always be a con-
sulting engineer.” The notion that either a contractor or
contracting engineer can with propriety be a consulting
engineer cannot be too strongly condemned. There is a
great deal too much laxity on this subject, especially in
electrical engineering. The gecond part of Mr. Southam'’s
book is a description of the principal technical institu-
tions, and the third part deals with apprenticeship with
a firm, and gives particulars of electrical and general
engineering firms, with the opinions of the heads of some
of these, and attention may be directed to those given by
Mr. Paxman., Referencemay alsobe made to the opinions
of Mr. E. E.Brown, Professor Kennedy, and of Mr. W, B.
Esson, on pages 28 and 24.

Catalogue of the Exhibit of the Pennsylvania Railroad
Company in the World's Columbian Ezhibition. 1894,

WE have received a beautifully got-up work with the
above title, which is very [ully illustrated, and creditable to
the railway company. Our readers will remember that
we described in page 397 of our issue of 27th October,
1893, some of the features of this exhibit, and in
page 402 of the same number published a full-page
illustration of the special building in which the smaller
exhibits were housed, and the length of track laid down
to carry the John Bull engine and train, as well as the
large trucks specially designed for the transport of heavy
ordnance. The building contained a most interesting
historical collection, the purpose of which was not
only to perpetuate the early history of the Pennsylvania
Railroad Company, and of the lines merged into or
associated in interest with it, but also to place on record
the gradual improvement in the means of transportation.
The whole of the collection described in the catalogue
was sent to the Field-Colambian Museum of Chicago by
the Pennsylvania Railroad Company immediately after
the close of the Kxhibition, and is now installed in Halls
41 and 57 in the East Pavilion of the Museum Building
at Jackson Park, Chicago.

While in the United States, our special commissioner
received every assistance from Mr. Theo. N. Ely, the
chief of motivée power at Philadelphia, and also from
Mr. J. Elfreth Watkins, the special agent in charge of the
exhibit; the names of both these gentlemen appear on
the title page of this volume. One can scarcely imagine
a British railway company going to the expense of first
exhibiting upon such a scale at an exhibition, then present.-
ing the whole of the exhibit to the city where the
exhibition was held, and lastly, publishing such a
catalogue as is now before us. Probably the shareholders
in this country would complain, but the truth is that com-
petition between the railway companies is so keen in the
United States, and especially 8o npon the lines running into
Chicago, that it is essential to take means to cause the
public to realise the importance of such a vast network
of lines as that comprehended under the official title of
this company. Some interesting old posters, way bills,
and tickets are reproduced at the end of the book; the
earliest date from 1835, when the passengers were carried
from Philadelphia to Pittsburg, 394 miles, in 44 days,
by the Pennsylvania canals and railroads, and this
should be contrasted with the statistical models, which
must have been particularly striking to the general
publie, for they show that last year the commpany owned
14,278 miles of track, and if the rails were welded together
continuously, they would reach round the globe, and over-
lap from New York to a point in the Pacific Ocean within
1400 miles of Honolulu, Hawaii.

The locomotive mileage upon the system is 107,000,000
miles per year, so that one locomotive may be said to travel
round the globe every two hours. The capital invested
is 675,000,000 dols., which was illustrated by stating that
it would need two rows of silverdollars laid with their edges
touching along the entire length of the 7980 miles of rail-
road cnmpriaag in the system to make up the sum. The
freight and passenger movermment is equal to one ton hauled
round the world—25,000 miles—in 63 seconds, and one pas-
senger conveyed round the globe in 7{ minutes. The coal
consumed is ten tons per minute; the petroleum nsed
amonnts to 875 barrels per day; the persons employed
in 1892 numbered 104,021 ; the amount paid during that
year in wages was 57,520,340 dols. It is clear, therefore,
that the enterprise is colossal.

Many beautiful models of the various systems of trans.
port were shown at Chicago, and areillustrated in this cata-
logue from the old coaches and canal boats of 1835, to the
finished and elaborately decorated Pullman cars of the
present day. Fac-similes of old invoices and bills of
lading are given ; one of the latter, dated July 14th, 1831,
is for the first rail laid in the world rolled with a hori-
zontal flanged base. This rail was invented by Robert
L. Stevens, shipped from Liverpool by Francis B. Ogden
in the ship Montezuma, bound for Philadelphia, and laid
near Bordentown, New Jersey, where the railroad monu-
ment now stands to commemorate the first movement
by steam between the cities of New York and Philadelphia
by the locomotive John Bull. A charge of £784 7s., the
price paid Messrs. Robert Stephenson and Co., of New-
castle-on-Tyne, for the locomotive John Bull, shipped in
the Allegheny to Philadelphia, is made under date of
June 27th, 1831, and the original bill of lading showed
that it was shipped on 14th July, 1881. The work con-
tains several examples of old rack rail locomotives, and |
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obtained through the co-operation of scores of donor
whose names are given.

The Progress of Science; its Origin, Course, Promolers, and

Results. By J.Vicuix MarmeRry, with an ’Inﬂﬂﬂﬂﬁt’!ﬂ by
| Sawmven Lamsa, London : Chapman, Hall, and Co. 1895,
Price 7s. 64,

Tais is a very unsatisfactory book. Concerning a great
portion of the subjects referred to there is a very evident
want of knowledge and of Emap. Incompleteness in the
work as a reference book is everywhere found, and
generalities only permissible in after-dinner talk prevail.
The work of preparing the book may have given the
author some pleasure; but he has apparently been so
impressed with the necessity for brevity that he has
robbed it of precise factse and dates rather than of
ofi-hand statement. It is news, for instance, that
Faure invented the electric accumnulator, which is de-
seribed by two lines, which are as follow :(—* A new and
fruitful apparatus for storing power which makes the
electric train or car an inexpensive possibility.” The
explanations of the work of Marriotte and Boyle, and
many others, is almost as unsatisfactory, and in use-
less. " Perhaps it would have been better if the author
had confined his attention to a few of the questions which
he airily describes as soon to be solved, such as “ the
tidal power of the sea will be pressed into service,"
‘ the time is not far distant when sunlight and heat will
be stored directly and turned into mechanical energy,"
and ‘‘ modern science has brought the solution of e
physical problem within the compass of possibility.”
The book is on nice paper, but it is a q.}ty it could not
supply something that is not already as well or better given
n several cyclopwdias.

BOOKS RECEIVED.

The Windsor Magazine. Vol. i., No. 2. February, 1885, 6d.
London : Ward, Lock, and Bowden, Limited,

Plating and Boilermaking : A Practical Handbool for Workshop

Operations, Including an Appendix of Tables by A Foreman
Pattern Maker, With 338 Illustrations, London: Crosby Lock-
wood end Son. 1895,

Mechanics: An Elenentary Tect-book, Theoretical and Practical,
Jor Colleges and Schools; Dynamics. By R. T. Glazsbrook, M.A.,
F.R.S. Price 4s. Cambridge: At the I piversity Prees, London:
C. J. Clay and Sons, 1885,

The Shiplwilding and Marine Work of the Whole World, and
Review of Leading Trades in Scotland, de., for 1894, with Trade
Prospects for 1805, Prnicels. London: Effingham, Wilson and Co,
Glasgow : Proprietors of The Glasgoir Herald.

The Engineers' Year Book of Formule, Rules, Tables, Data, and
Memoranda wn Civil, Mechanical, Electrical, Marine, and Mine
Engineering. By H. R. Kompe, A.M. Inst. CE., M.LEE.
With 750 1llostrations specially engraved for the work, Second
year of publication. Price 8s. London: Crosby Lockwood and

sSon. 1895,

Brewery Companies. A reprint from The Statist of a series
of articles appearing from Aogust 25th to December 156th, 1804,
fornisbiog for the first time full particalars and authentic data
concerning all Brewery Companies registered up to November
30th, 1804. Revised and corrected to date, by H, 8, Price 23, 6d,
London : The Statist Office. 1895,

Journal of the Assocwation of Engineering Societies, Vol. xiii.
December, 1804, No. 12. Paoblished monthly the Board of
Managers of the Association of Eogineering Societies, Price 30
cents per number. Philadelphia: John C. Trant jan.,
Secretary, 419, Locust street.—This is principally an index to
current nnginaaring literature for the past year. There are besides
two papers with discussione ; one on transition curves, and the
other on tests of cement joints for pipes,

The Universal Electrical Directory (J. A. Berly's), containing a
Complete Record of all the Industries Divectly or Indirectl .
nected with Electricity and Magnetism, and the Names and A&ﬂlﬂl
of Manvfacturers in Great Britain, India, the Colonies, America, the
Continent, de. Price 4s. Loodon: H, Alabaster, Gatehouse, and
Co. 1895 —This directory has been published for many years, and
enjoye an excellent reputation. A little more care in
would be desirable, however, as we find certain names of
individoals who are either dead or have changed their addresses,
These blunders, however, are few, and poesibly unavoidable,

Dynamo Construction; A Practical Handbook for the Use of
Engineers, Constructors, and Electricians-in-Charge. By John W,
Urqubart, electrician, with nomerous illostrations. Second
edition, revised and enlarged. London: Crosby Lockwood and
Son. 1895.—This is the second edition of a very well-known book,
It bas been made larger than its predecessor by a chapter on the
multiphase dynamo. There are no mathematics that are not read
intelligible to anyone who can read a simple algebraic form
all or nearly all the illustrations are new, having been specially
prepared for the book. It is a very complete and satisfactory work
as far as it goes.

Water Sofiening and Scientific Filtration. By Walter George
Atkins. Price 1s. London: E. and F. N, Spon, 1804. The im-
portaoce of the removal of the carbonate of lime and of
and other impurities from the water used in steam boilers will
impart to this book a valne which will be the ter because it is
not easy at present to find the o information on the sub-
ject, more a-npa-ci.ullg in conmection with the necessary machioer
for carrying out the process. Mr, Atkivs is interested, ns is weo
known, in one of the Eyﬂamu of softening plant, which have been
largaly adopted in difierent parts of the country ; but bis book,
nevertheless, treats the subject from the independent roint of
view, and it will be found of considerable value to not only steam
boiler owners, but to laundry and manufactory owners.,

Stresses and Thrusts : A Text-book for Students. By G. A. T.
Middleton. Illustrated with 114 diagrams. Price 5s. London :
B. T. Batsford, 1895.—This is a revised edition of a little book
which explains, first, the principles involved in graphic estimations
of stresses as based upon parallelogram, trilng%?nnd polygon of
forces, The student is easily led to an understanding of the nature
and direction of the forces to be met by the chief parts in girders
and beaws, and then after a brief explanation con vertical
shearing stresses the analytical method is followed. The two
systems of arriving at stresses and girders are thus e
together, and the graphic method is dealt with in the latter part
of the book with great clearncss, and which makes it vseful
to architects, and engineers, and students. The book concludes
with chapters upon wallsand chimneys to resist wind pressure only,
and on retaining walls subject to earth and water pressure, Abut-
mautt:d and arches and the forces they have to resist are also briefly
treated,

ARTHUR JACOB.

Ox the 7th inst. passed away at Clapham an en who
in a very unobtrusive way did a great deal of excellent work.
Arthur Jacob was born near Dublin on the 4th of July, 1881.

is & valuable record of a very interesting collection

He was the son of Dr. Jacob, whose found attain-
manhummulhthnﬂmldthllnmodnmhd ‘*Jacob's
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ists. Arthur
graduated at Trinity College, Dublin, in 1855, took

Rud.ti’" in the retina are known to all physiolog
Jaco
the degree of Bachelor of Arts, and obtained the diploma in
civil eering in 1856. At the end of the same year he
went out to India, and took service in the Public Works

ent of Bombay in 1857 as assistant to Captain—now
General Sir—M. K. Kennedy, R.E., then Executive Engineer
in the Satara District.

Mr. Jacob was at first employed on the construction of one
of the large bridges on the Koombarli Ghaut Road, and
afterwards, at the close of the Indian Mutiny, on the
preparation of a project for the water supply of the town of
Satara. Somewhat later he was deputed to survey and con-
struct roads to open 1.‘11p the Belgaum districts. In the dis-
charge of all these duties the young engineer gave ample
satisfaction.

In 1859, when twenty-eight, he was summoned to Bombay
to assist Colonel De Lisle in the survey for reclamation and
defence work in the harbour. This done, he went back to
Satara on irrigation survey werk for the Kinhua project, and
remained there till on a reduction of the Public Works
Dagnrlzmant caused by the restriction of the expenditure on

lic works, he lost his appointment in common with a
rge number of junior engineers; but Jacob was far too good
a man to be left idle, and he at once obtained work under
Mr. Ker on the G.I.P. Railway constructions at Kundwa,
doing excellent service.

In 1862, when irrigation was started as an independent
branch of the public works, Mr. Jacob was offered and
accepted re-appointment to the Government service in
Bombay, and was employed under Colonel Fife on irrigation
works fh the Satara district, where he remained till in 1864
he, for private reasons, resigned the service, returning to
England. During the latter portion of his stay in India he
assisted in preparing and partly carried into execution several

jects, among which were the Reruri canals, the Krishna

, and the Nhe regervoir. Shortly after his return to
England he obtained employment on the Croydon Local
e Works under Mr, Baldwin Latham, and later on, in

1867, he competed for and obtained the appointment of
borough engineer to the Bromley Local Board. and carried
out the drainage works of that place. But Bromley did not
afford sufficient scope for the talents of a man of his calibre,
and the appointment of borough engineer to the town of
Barrow-in- ess being o to competition, he was
selected, and entered on his duties there in 1872, and com-
pleted the extensive drainage works of that rapidly-growing

-~ Mr. .'l:mb remained at Barrow until 1877, when he com-
peted for the appointment of borough engineer to the Salford

iey iﬁ-'ﬂmup.“

Corporation. Taking the place of Mr. Alfred Fowler, who
resigned Salford on getting a similar appointment at New-
castle-on-Tyne, Mr. Jacob held his appointment at Salford
until about four years ago, when he was compelled by failing
health to retire from public life. During the period he was
at Salford he carried out, in the most satisfactory manner,
many important works, among which may be mentioned
two iron bridges across the Irwell, a very extensive sewage
scheme, and later on the laying out and development of
farms for the utilisation of the Salford sewage, which in-
volved some heavy drainage work, and a pumping appa-
ratus on & very large scale. He took much interest in the
Ship Canal, and it is worthy of note that the trace he pre-
pared was very nearly that ultimately adopted. He was con-
sulted on several drainage schemes, and was employed to
report on various works, as well as to assist at some arbitra-
tions. He was the author of several professional contribu-
tions and papers, one of which, on storage reservoirs, was read
at the Society of Engineers, 1866. He became an Associate
of the Institution of Civil Engineers in 1864, and was pro-
moted to membership in 1875. Mr. Jacob leaves a widow
and several daughters, but no son. Quiet and reserved,
except among intimate friends—and they were numerous—
less was heard of him during life than was his due. All his
ways were those of a refined and courteous gentleman, and
his death will be regretted by many who knew him either
through business relations or as private friends.

PUMPS AT THE WEST INDIA DOCKS.

Ix our impression of the 24th August last we published
an illustrated account of the new EBElackwall entrance to
the West India Docks. One of the diagram illustrations
which we gave showed the positions of the engines and the
large centrifugal pumps by which the docks are emptied. We
now publish illustrations of the engines and pumps, which
were constructed by Messrs. Easton, Anderson, and Goolden.
There are four of these pumps, each capable of delivering
5000 cubic feet per minute, or 31,200 gallons per minute, or
over 8000 tons per hour on a mean lift of 7ft. When all the
pumps are in uee, this gives the enormous dock-emptying
capacity of 33,214 tons per hour. The speed of the pun:ga

e
The

and engines on the maximum lift is 110 revolutions;
pump fans being 6ft. 2in. in diameter, and 20in. deep.
engine cranks are placed at 180 deg., so that the reciprocating
masses are balanced. The engines have cylinders which are
high-pressure 15in., low-pressure 29in., and stroke 16in. For
a description of the positions and duties of these pumps and

| engines we refer the reader to the impression above men.

tioned, in which they were fully set forth.

THE MANCHESTER ASSOCIATION OF ENGINEERS,—The members
of this Association held their thirty-ninth anniversary dinner on
Saturday last, npwards of 150 being present. The chair was
occupied by Sir E. Leader Williams, and among those present were
Sir Joseph Legh. M.P., the Mayors of Salford and Bary, Sir W,
H. Bailey, Sir Bosdin T. L2ech, and Mr, C. H. Biogham, the
Master Catler of Sheffield.

InsTITUTION OF CIvIL ENGINEERS : ASSOCIATION OF BIRMING-
HAM STUDENTS.,—The tenth annual dinner of the Association was
held on the 7th instant, at the Grand Hotel Birminghlm, Mr.
Robert Godfrey, engineer and eurveyor to the King's Norton
District Council, president, in the chair. Among those present
were the Mayor ; Alderman Fallowes ; Messrs. Charles Hawksley,
Member of Council of the Institution of Civil Engineers ; S. R,
Lowcock, vice-president of the Association ; J. E. Willcox, past
president ; and the engineers to many of the neighbouring towns,

FIRE AT AN ELEcTRIC LiGgHTING STATION.—We regret to in-
form our readers that a serious fire broke out on Wednesday night
at the Kensington Couort Sopply Station of the Kensi and
Knightsbridge Electric Lighting Company, resulting in the death
of one of three children whose father, the foreman of the station,
was unable to save it from suffocation. The fire is said to have
originated in the office from some unexplained cause, the first
effect being the extinction of all the station lights, the fuses in
connection with which were situated close to the place of out-
break. The men in charge at the time stopped the two machines
then running, the supply being maintained by the accumulators
at the Queen’s Gate and Knightsbridge Stations, especia lf' by the
former,'which, we are told, practically maintained the su ply. Con-
siderable anxiety was felt concerning a tank of astaki hquid foel
sitnated above the boilers, which, although in close proximity to
the fire, was not ignited, while the heat was sufficient to ignite
coal in its immediate vicinity. The accumulators are absolutely
ruined, and are now merely worth their weight in lead ; the
flooring on which they exis being fortunately fireproof on its
upper surface—where attacked —remained sound. This fact saved
the engines and dynamos below, as the volumes of water dis-
charged by the hoses above the floor were unable to permeate it.
The water, however, fell in a cataract at the edge of the flooring
on to the switchboard connections, which were tam‘rorl.rilﬂ
destroyed, chiefly by the large quantities of sulphuric acid whic
had been liberated by the collapse of the accnmulator boxes. The
switchboard is for the present, therefore, lors de combatf, and
tem connections have been established from the machines
to the mains, which are ron on the three-wire system. In this
way the supply has been absolutely uninterrunpted under most
adverse conditions—in the shape of smoke, acid, water, and ice,
to say nothing of a full **fog " load. The boilers maintained their
pressure throughout. This reflects great credit on the energy
of Mr. Crompton and the staff in charge of the installation,
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LOCOMOTIVES AND TRAINS.

Moxs. Du Bosquer, a well known French railway
engineer, has done much in the way of investigating the
resistance of railway trains, and we give an abstract from
the transactions of the Institute of Civil Engineers, which
gives certain results and conclusions at which he has
arrived. Mr. Ivatt, the locomotive superintendent of the
Great Southern and Western Railway of Ireland, holding

that it would be well to put M. Du Bosquet's figures into |

8 very readily understood form, has prepared a most
instructive diagram, which we reproduce on a reduced
scale. It will be understood that while the figures are
M. Du Bosquet's, the diagram is Mr, Ivatt's.

The author has determined by the aid of the dynamometer

the resistances per ton that the train opposes to movement
on the level at different speeds. These resistances, obtained on
the coupling of the tender, are only the resistances of the train,

145
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These results are obtained without hhiug any consideration of the | Professor Norman Lockyer, C.B., F.R.8,, and Mr. Somers Clarke

power necessary to drive the engine itse

The author then takes engines in the best possible condition as
far as friction and resistance to the air are concerned, and applies

to them the same coefficients of resistance as for the train. Four
engines are taken, one weighing 2201b., the second 165 lb., the

~ third 110 1b., and the fourth 77 lb. per horse-power—the wmgi:t of

the engine per horse-power being a very important feature. The

first question considered is at what speed these engines are capable

;r; moving themselves. Taking the relation of the norse-power to
e ton :(—

H.P.
1 ton of the first eogine can produce .. .. .. .. .. 10700
1 ,, s #econd , = SRR e SN 0 T
1 " " third 1 i " s as mm ss ep caw AW
1 T i f‘ﬂﬂfﬂl T i i o -8 W - w - = ® ﬁ*m

The power per ton necessary on an np-gradient of 1 in 200 at a
speed of 124 miles an hoor being 29-horse power—see table—none
of these engines can attain this speed. The first wounld not exceed
82 miles, the second 92 miles, the third 108 miles, and the fourth

' 121 miles. A train weighing 100 tons is now attached to each of

with Mr. Alan Cole as hon. sec. In the distrigt which will be
affected there are some forty places, at each of which are temples
and other important architec remains of high archmological
interest, which will be partly subme . Amongst these places
are Phile, Dabod, Kertassi, Kalabsha, Sebna, Ermenna, Fer
Serreh, Wadi Halfa, and Matoka. There are also Graffiti hiero-
glyphics, Semitic and Greek, on isolated rocks or cliffs on either side
of the river, which require careful examination and copying.
It is proposed that the survey should commence with a
liminary reconnaissance, providing a general map and maps of sites,
' to be followed by plans of the buildings and special mlznuu'lﬂ. If the
' maps and plans cannot be prepared for publicatio it is
thought that, under the special circumstances of the case, the Board
of Agricultore in Egypt might consent to their multiplication by the
Ordnance Survey, which would resnlt in perfect reproduction and
a great economy. Illustrations other than plans are to be based
on photographs and subsequently processed in printer's ink,
securing permanency and avoiding all expenses of hand illustration.
It is further suggested that a npon-comiissioned officer of the

Royal Engineers, who has passed through the photographic school
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and they do not comprise the portion of the resistance of the air
which is exerted in front of the engine, nor that of the engine
itself. Upon the basis of these resistances the author has obtained

those for up and down gradients of 1 in 200, and gives the follow- | po

ing tables : —
Resistance train-ton in pounds.
Epeed in miles = — — - [pﬂ
r hour. down-gradient
o of | On the level. On H?Wnt of
1 in 200. 1 ;
31 - —~4°48 ' 672 1762
37 ' -2-24 896 20-16
43 000 1120 22-40
50 204 13° 44 2464
56 582 1702 2822
62 9-82 20° 52 8172
A= 183" 44 24" 64 3584
10 1702 29°12 40-82
81 22°40 338-60 44 80
RY 2800 3020 50-40
a3 8360 44°ED 2600
%9 39-56 | 50° 76 0196
106 4592 5712 €532
112 62-64 . 6354 7604
118 5058 70°7T8 8108
124 6720 TR'40 B8O 60

Horse-power Necessary to Move One Ton of a Train at Infierent
Speeds on the Level and on Up and Down (iradients of 1 in 200.
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th2se engines, and the author proceeds to determine what the
weight of the engine shounld be in order to draw this load at
different speeds on an up-gradient of 1 in 200, and what horse-

by the following equations : the weight of the train and the weight
of the engine, multiplied by the horse-power absorbed by one ton
at the epeed under consideration, is equal to the total horse-power ;
and the total horse-power multiplied the weight of the engine
in pounds per horse-power is equal to the weight of the engine
in pounds. By the aid of these formulas the following table is
given :—

Weight of Train 98 Tons. Up-gradient of 1 in 200,

_ Ep gh_m . u;eigh- - Engine weigh-
o Engine welighing : Engine weighing i ~71b. e
;ﬁ* 220 Ib. per H.P. g lﬁ:é_lrt: Per 101D, per]%.P, o '-&_lp_ pex
2518 |2 | 1§ 18| i.-‘a” g 18

Sl a2 | m 1R4l8 | ™ (8 | e [Bgle |
95188 Bl m 8%y o |58 %y p |585. o
5 |32 |88 | 7 32038 7 |32|32 3 3233 =

=2 ¥5 | e B | i =2 4=
&\ (3 |e@E|&|gid & 3 |E
= il B |8 B & E &

62| 108 | 2086 | 1,078 64 162 850 | 85 133 696 22 120 627
68 181 | 270 | 1,814 91 189/1,227 | 47 145 1,021 20 127 828
75 | 892 | 400 | 3,020 147 245(1,960 | 65 163 1,306 38 136/1,000
8L |2 852 2,450 128 520 254 352, 8,877 | 90 188 1,807| 49 1471412
8T | — | — | — | 656 754{8,758 | 182 230 2.671| 69| 167|1 889
93 | - — | —  — | — | 228 8206 4,560 94 192/2,689
6 | — — | — | — | — | 485 538 8,741 130 228!3 631
106 | — =g | =y == 1,862/1,960 87,240| 196 294|5,586
112 | — | — | — —| — | = — | — | 840 4388}9,740)
118 |
124

Bpeed in miles On down-gradient. |On up-gradient of
per hour. of 1 in 200, On the level. | 1 in 200,
81 negative 0°54 147
87 e 087 195
43 nil 1°27 254
50 0290 178 3-15
56 084 2+ 48 411
62 1-52 3+38 519
68 2+ 41 440 645
75 8-48 506 784
81 4-74 7-10 Q- 46
87 637 ' 8-82 11-87
93 8-20 | 10- 82 1877
99 10-25 | 18-18 1607
106 12-69 1578 1887
112 1534 15-62 21 -88
118 18- 88 21°84 95- 25
124 2156 25 48 2900

From these tables it will be seen that under the same resistance

r ton of 17 921b. a train will travel at a speed of 75 miles on a
own-gradient of 1 in 200, at 57 miles on the level, and at 31 miles
on an up-gradient of 1 in 200 ; and that for the same horse-power
of 333 per ton a train will travel at 74 miles an hour on a down-
gradient of 1 in 200, 62 miles an hour on the level, and at 50 miles
an hour on an up-gradient of 1 in 200. To run down a gradient of
1 in 200 with a train weighing 200 tons—exclusive of the engine—
at 75 miles an hour a horse-power of 200 x 3°48 = 696 would be
required, and the author also points out that to gain a few miles
in speed per hour at the higher speeds a considerable increase of
power is necessary. Taking a train weighing 100 tons—being the
minimuom weight of the through passenger trains—the power which
it wonld be necessary for the engine to develope in order to ascend

a gradient of 1 in 200 at the following speeds would be:—

H.P.
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The Crampton engine, made in 1849, weighed 50 tons, and was
capable of developing 400-horse power, thus weighing about 275 1b.
per horse-power ; the engines, which are constructed in France at
the present day, weigh abount 80 tonsand develope up to 1100-horse
power, that is, 158 b, ﬁ: horse-power.

Thus the tendency been to reduce the weight per horse-

wer, and has met with considerable success ; and henceforth a

arther saving in the weight will take place in reducing the dimen-

sions of the tender and taking water whilst running, and thus re- |

dncing the weight horse-power to 142 1b.
The author concludes by saying that if higher speeds are to be
attained it is absolutely necessary that nothing be carried by the

- vehicles which 18 not indispensable, and that the question of re-

docing the resistance must be carefully studied.

SOCIETY FOR THE PRESERVATION OF THE
MONUMENTS OF ANCIENT EGYPT.

SCHEME FOR SURVEY,

EARLY in Jone, 1894, the above-named Society discussed the
importance of having a thorough survey made of the Nile Valley
from the First to the Second Cataracts, that is to say, of the dis-
trict which will be partially converted into a huge reservoir
when the dam at Assouan, even in its reduced proportions, is
constructed, and in the selection of the scheme for such a
mner, the Society received the support and co-operation of the
Royal Academy, the [oyal Society, the Bociety of Antiquaries,

| the Dilettante Society, the Society for the Protection of Ancient |

Buildings, the Society for the Promotion of Hellenic Studies, the
Royal Institution of British Architects, and the Fﬂpt Exploration
Fund. A representative committee was formed, and in July
a surv nhnmawhiahhndbundnwuuplxyynmh-
nzﬂng of Bir Colin Scott Moncrieff, K.C.M.G.,

wer the engine would have to develope. These are determined

-

| at Chatham, should be attached to one of the cngldpg.nian of the
in

Royal Eogineers stationed in Ezypt, and be employ 0
pbhotographs.
As regards to by, the general survey of the region may

possibly be based on the engineer’s map, and plotted on a scale of
1-100,000th. All special sites should be specially surveyed on a
scale of 1-10,000th, giving precedence to the districts and buildi
likely to be submerged at the lower levels of the water as it rises in
the reservoir region. These sites should include:—(1) Temple
fields ; (2) forts ; (3) groups of rock tomb ; (4) old towns lndtgr&
historic sites; (5) mounds; and (6) old cemeteries and their
circles, &c. The large nunderground cemeteries in the neighbour-
' hood of the temples and great towns should be sought for and
| excavated. The magnetic variation shovld be astronomically
|

|

|

determined at each site, and the true (astronomical) north shown
on every map. Contours should be given, say, to a scale of three
motres.
For the first stage of a preliminary reconnaissance it is d
' that (1) A contour line at river level, 118, should be shown in the
general topographical map. (2) All sites likely to be m&lad by
cultivation or dwellings should be noted. (3) The feasibility of
' placiog cofferdams or earthen embankments ronnd buildings liable
' only to slight flooding shounld be considered. (4) The extent of
cemeteries should be noted ; and (5) Graffiti that will be flooded
should be catalogued.
The second stage of this reconnaissance would deal with (1)

| Hapriqg' in detail of sites, plans of teroples, &c. (2) Photographin
visi

of al ble inscriptions, (3) Obtaining levelled height of eac

temple floor above the Nile water at some stated date so as to com-
pare with Aswiin and Halfa gauges. (4) Obtaining proper names
in the Nuba dialect of every site., (5) Examining the plan and

levels of all the ancient training spors on the river banks, (6)
Noting all evidence of the Nile having been at different levels in
bistoric times. (7) Searching for all stages of Graffiti, &c., near

' the river level, and all that are dateable, with a record of what can

be reached on foot or otherwise.

The scheme for the fuller survey goes on to indicate methods for
' carrying out subsequent local investigations, and it is understood
| that the preliminary reconngzissance is now about to commence
onder the direction of the Public Works, Irrigation, and Archso-
logical Departments of the Egyptian Government in accordance
with the foregoing echeme,

i Bristor UNIVERSITY COLLEGE ENGINEERING SoCIETY. — A
general meeting of the Society was held at the college last week,
| to hear an address by Senhor Honoria de A. Maia, one of the hon.
vice-presidents of the Society, who for some years was a student at
the college. Senhor Maia is now pursning the study of practieal
engineering in the works of Messrs, bson and Barlow, of
' Bolton. Dr, Ryan, in a few prefatory remarks, said that al h
' he was ill and ought to be in bord'v, he had come to hear
interesting and instructive paper of Senhor Maia. Dr. Ryan -
' also remarked that it was very pleasant to see old students
of the college returning to give an account of the experience they
bad acquired elsewhere. The subject of Senhor Maia's paper was
‘“Textile Machinery.” The lecturer first descanted in a most in-
structive manner on the several varieties of cotton, amongst which
that grown in Brazil holds a very prominent position. Passing
from the consideration of the raw material to the machinery by
which it is turned oot in its usoal commercial form, the lecturer
entered into an elaborate description of all classes of cotton ** gins,”
and in detail described the machines used for separating the cotton
seeds—from the primitive foot roller to the Dobson patent **gin.”
He then traced a bale of cotton from the ship until it was gpun and
| woven, in this instance, in one of the most important cotton
factories at Rio de Janeiro. Of the machinery employed in this
| establishment Senbor Maia gave a graphic description, -:rhl.ning
in detail each piece of mechanism used till the process manu-
 facture was completed. -
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LETTERS TO THE EDITOR.
(Continued from page 139)

PORTLAND CEMENT,

Sir,—I have resolved, after consideration and with your permis-
sion, to reply to Mr. Neate's communication in your last issue, and
more E ularly as he has had at least the manliness to put his
name to it. I shall therefore go into the points of his letter, and
with as muoch conciseness as possible,

He first speaks of ‘‘ the wonderful process described.” 1 cer-
tainly did not describe any process, [ drew attention to the great
quantity of carbonic acid that was allowed to go to waste, to its
value, and to the manner in which bye-products were recovered in
some other indostries. By thus condemning a process which was
not even described, Mr. Neate clearly shows that, from whatever
reason, he was writing under prejodice. The second point in his
letter, with its personal allusions, I shall entirely over.

In regard to the third point, all that I need say is that by
proper m ent the organic matter can be destroyed, and that

earbonic acid can be and has been produced or recovered

uring cement-making. =

Under the fourth head Mr. Neate speaks in a very positive
manner and gives temperatures, As to retorting slorry at a tem-
perature of 2000 deg. C. I need say nothing. Asfor first retorting

to expel the carbonic acid, with subsequent calcination in kilns,
I may inform Mr, Neate that a temperature of about 800 deg.
Fah., not Cen e, suffices for the operation, provided tbat the
slarry bhas been iously subjected to mechanical treatment. I
may further state that slurry can be prepared which is not friable
after being retorted, and as for ‘'insuperable” difficulties, they
would be less than those entailed every lr or night of the year in
the numberless gas works of the country. I may add thatthereare

os who consider that a previons retorting, or other treatment
of the slurry, before being on to the kiln would be an
advantage, even apart from any question of the recovery of the
carbonic acid, Slurry which had been freed from its water and
carbonic acid could subjected to the full heat of the kiln in a
short time. Thus the kiln would only require to do its own work,
namely, the proper clinkering of the materials.

We come to tE: fifth point. Mr. Neate is evidently not aware
that there are works in operation in which the production of
carbonie acid is carried on, not as a bye-product, but as the chief
or only article of maoufacture. I think Mr. Neate would find on
inquiry that the carried on in these special carbonic acid
works is not of the extremely simple nature which he describes.

Rochester, February 12th. JAMES MORRIS,

LIGHT AND THE BENHAM TOP.

SiR,—Several months have elapsed since you permitted me to
direct attention to several defects in the accepted and enunciated
wave theory of light. I do not find that my objections were com-
bated seriously; indeed, it was difficult, with Dr, Lodge's admissions
available, to dispute the soundupess of my conclusions. Since I
wrote many thiogs bave occurred in science, and Mr. Benham, by
his upaﬁmunh,n?n, I think, driven another nail into the coffin of
the wave theory. Briefly stated, the wave theory says that white
light is made up of colours called primary, and at one time said to
be seven in number, the number has been reduced, but that does
not affect the matter. Each colour is supposed to have a different
wave length, and the prism and the diffraction grating possess the

er of dispersing radiant rays and separating the different wave
E’gﬂu; but how or why no one knows, all attempts of the pure
physicist to explain being refuted by the mathematician.

r. Bonham provides a disc top with a black and white card,
the black and wl;lita arranged on a definite scheme, and when
this disc is caused to revolve with sufficient rapidity we get, not a
E’ but colours. In a word, the top can give us the spectrum.

all intents and P . then, we have here proof that colour
is not due to wave lengtbs, but to light and darkness repeated
with sufficient rapidity on the retina. Up to the present I bave
seen no attempt at an explanation of the phenomena consistent
with the wave theory that 1s not open to fatal objection. Botit
seems to me that the results are readily explained by a modifica-
tion of Newton's corpuscnlar or emission theory. Let, for example,
a dozen marbles drop on the floor. As each impinges it represents
t. The interval between any two impingements is darkness.
colour impression varies through the whole range of the
spectrum with tgu rapidity of succession in the impingements.

It would be premature to do more than direct attention to the
facts and suggest a theory at present. I should like, however, to
hear what your mathematical correspondents, Captain Bassevi, for

may have to say on the sabject. M. A.

Woodstock, February 5th.

RAILWAYS IN CEYLON.

SiR,—In a recent issue yon quoted from a German source
certain statistics relating to the working of the railways in Ceylon.
As part of the quotation made hg you 18 likely greatly to mislead
your readers, it seems desirable that the mis-statement made should
receive correction. The pungrugh stated, in the first place, that
there were but fow through-bookings between India and Ceylon,
This would seem to presuppose that the uniting railway proposed
between the island of Ceylon and the mainland was y com-
pleted. As a matter of fact, it has not yet been commenced. In

contradiction to this presupposition, the compiler of the
m1nllnn up his remarks hiy nqnerﬂng that it bad become
known that the proposed union of the two systems would be ren-
dered financially impoesible by the cost it would entail for altering
the gauge of the Sonth Indian railways; the fact hamgﬂﬁhnt this
alteration has for some years past been already made. e writer
was doubtless misled by the publication of a report made by Colonel
Stewart some eighteen years back. For this publication with
reference to present proposals the Government of Ceylon is respon-
gible. Not being able or willing to refute the arguments of the sup-
of the modern scheme, iﬁmt (Government unearthed from its
archives this antiquated report ; and doubtless the compiler whoeo
figures you quoted deemed it to be a report that might be relied
o in opposition to present pro , and paid no attention to
mlh :rf it. His further quotation of estimates of traffic by the
Pablic Works Dapartment ?nr the Adam's Bridge Railway were
from pa similarly antiquated and out of date. _

BhuIGJ:: Stewart’s report was made, the construction of the

ificent barbour at Colombo has entirely altered all the con-
upon which be based it. As has been written above, the
change of on the South Indian lines, which Col. Stewart
estimated wonld add between 14and 2 millions sterling to the cost of
the line, has long ago been effected, while the estimates of
mw the compiler relied have been entirely abrogated
the changed circumstances bronght about by the establishment

an enclosed barbour at Colombo. _ :

It is not easy to understand why, at this particular juncture, the
Ceylon (Government should have knowingly, and withont explana-
tion, have made public reports that it must have known to be
thoroughly obsolete and nseless. These have, as 15 evident from
the errors I have pointed out, thoroughly misled the public. Can
it be that they were given to the world in the hope that the real
fssnes at stake might be veiled by them ! F.

London, February 5th.

FIRE-BOX STAYS.
S, —Will you let me ask some of your readers for information
on a matter of very considerable importance to engineers and steel

makers |
It happens that I make a considerable number of small locomo-
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ty[poboﬂm carrying rather heavy pressures. For years I used
scrap forged rods, or Low Moor, or other wrought iron of excellent
quality, and I have had no trouble with broken stays. There
have n no complaints. When steel became the fashion I
followed the crowd. I have no reason to complain of cracked
fire-hoxes, but I have very great reason to complain of broken
stays. About three years appears to be their life. Is this the
experience of other boilermakers ’

have been using Siemens steel, The stays are about 3in, long
between the plates, screwed all over and riveted in the usual way.
The guality of the steel is such that it complies with the Board of
Trade rules for marine boiler work. 1f the experience of others
is like mine, the sooner we go back to iron the better,

I shall be much obliged for any information that can be supplied
by steel makers or others. Is there any particalar way in which
a steel stay should be made’ Mine are not heated or forged in
any way, the Board of Trade wnmini us against that practice.
They are cut off the bar as delivered by the makers and screwed
in the ordi way. To satisfy yon that I do not ask questions
to gratify curiosity, I enclose my card, from which you will see
that this question of etays is no trifle, but for obvious reasons I

do not wish my name made public, Stay BowLr,
February 12th,

S3.8. NORTH-WEST,

SIR,—Observing in your issue of the current week an account of
the above steamer, hOtted with Belleville boilers, that there are
812 square feet of fire-grate and 22,736 square feet of heating
surface, for a total indicated horse-power of 7500, these figures
work out 9236 indicated horse-power per square foot of fire-grate
and 308 equare feet of heating surface per indicated horse-power
respectively.

Assumiaog that there is no error in the report as published in
your columns, it would appear to me that very large boilers on
this plan are required, as compared with those on the ordinary
Scotch type. MARINE ENGINEER.

Liondon, February 12th.

AMERICAN ENGINEERING NEWS.
(From our own Correspondent.)

Tesis of roonng slates.—At a recent meeting of the American
Society of Civil Engineers, a paper on the strength and weather-
ing qualities of roofing slates from Pennsylvania was read by Pro-
fessor Merriman, of Lehigh University, in which it was stated that
these qualities depend not merely npon the chemical constitnents,
but upon the way in which the grains are cemented together,
which can only be ascertained by microscopical examination. The
tests were made by impact, a simple test for quick nse by archi-
tects and builders. The test pieces were 6in. by 7i{in., with the
ends loosely clamped in grooved supports, so as to form a beam
with fixed ends. A wooden ball weighing 15§ ¢cz. was dropped
from a height of %in., and the number of blows required to produce
ropture were noted. The number of foot-pounds of work required
per pound of slate in causing ropture is a measure of the nltimate
resilience of the material to resist shock, and is thus an index of
its strength and toughness, In the acid tests the resnlts showed
that specific gravity is not a good index of corrodibility, but also
 that tﬁmlmt corrodible slate offers the greatest resistance to
impact. The tests for density and softness, although of importance
for slates of the same locality, are not good indications of the
strength and weathering qualities of slates of different regions;
but tests for porosity, corrodibility, and flexural strength give
good indications of these properties. The injurious chemical
constituents are sulphor, carbonate of lime, and magnesia, but
while chemical tests are valunable, only physical tests can be relied
on for authoritative information as to wear and unse. The com-
pressive strength of 3in. cubes is 5360 Ib. per sqnare inch when the
pressure is applied parallel to the cleavage, and 10,5301b. when
applied perpendicular to the cleavage.

To boats.—The Navy Department is now receiving tenders
for the construction of three torpedo boats, each 160ft, long, 16ft.
beam, and 5ft. draught, with a displacement of 139 tons, sixty
tons of which are for the machinery. The total coal capacity is
forty-five tons. The armament consists of three torpedo tubes and
three one-pounder rapid fire Hotcbkiss guns. The torpedo launchin
tubes are mounted on deck on swivel carriages, and it is claime
that the boats operated on this plan can handle their torpedos
more rapidly than boats baving the torpedo tubes built in the bow.
The tubes of the latter being much nearer the water-line, it is
necessary for them to slow down to discharge their torpedos, and
the necessity of turniog after firing lessens their chance of escape.
The steam generators in these boats are placed at the ends of the
machinery s , with the twin screw engines between them, one
abead of the other, in water-tight compartments. By this arrange-
ment—the engine-rooms being separated by a bulkhead—much
more comfort 1s obtained for the engineers, and a shot piercing the
vessel from side to side cannot diuhﬂnmnra than one engine or cause
the abandonment of more than one engine-room, unless it should
happen to exactly strike and wreck the bulkhead. When running
at cruising speed one engine watch can manipulate both engines,
as the throttles and reverse gears are at the ends of the engines
nearest the bulkhead, which is pierced by a door that can be closed
water-tight from the deck above. Powerful steam ejectors are
placed in each compartment, ca ble of relieving the vessel of an
immense amount of water in a short time. The engines themselves
are specially designed for lightness and strength. They are of the
vertical, inverted- cylinder, direct acting, triple expansion type,
each having a high-pressure cylinder 12in. diameter, an inter-
mediate pressure 19}in., and two low-pressure cylinders 22in., all
with a stroke of 16in., developing at a steam pressure of 240 Ib.
2000-horse power when making 412 revolutions per minute. The
arrangement of working parts is such as to reduce vibration to a
minimum. The principal bearings are extremely long, and every
possible place is cored and bored out, so that the horse-power per
ton of weight of material is very high. The working parts have
also been reduced in number as much as ible, the main valves,
all of the piston type, being worked by means of cranks on a shaft

rallel to the main shaft and red to it. Each engine will have
its own condenser, and these will be placed on opposite sides of the
engine compartments. The boilers are of the water-tube type,
quick steamers, and carry their high-pressure wonderfully steady
and without foaming or primiog. On deck the turtle-back is
carried from the bow to the forward side of the conning tower,
which enables these boats to keep up a high rate of speed, even
in a sea, and also adds to the space of the officers’ quarters. Con-
trary to the general rule, these are placed forward, near the
conning tower, and are fitted to afford the greatest comfort in
the least space, every effort being made to spare both officers and
crew as much as ible the fatigue and inconvenience common in
such small, bigh-powered craft, and keep them in an efficient

ghting condition. The entire space aft of the machinery is given
up to t.%u machinists and crew, and fitted with folding berths, mat-
tresses, and lockers, and supplied with a lavatory and yacht water-
closets. Two methods of steering are provided—steam gear in the
forward conning tower and hand gear aft, beside a spare tiller

laced near the rudder head to be used in case of an emergency.
Ii'ha after tower is oval in shape, and forms a covered companion-
way and ventilator to the ITM below, as well as a chart and
navigation room. On the deck beside the torpedo tubes are two
one-pounder Hotchkiss guns, and another one is mounted on the

forward conning tower. Folding boats are carried ; also a small
mast, not rigged to carry sails, but merely for the display of
signals— by day and electric lanterns by night, The anchors
are handled from davits near the forward end of the turtle-back by
a peat little steam windlass sunk in the deck. No planking is used
on the decks ; they are covered with thick linoleum instead, as this
gives a better foothold in wet weather, and is much lighter than

wood. Electricity is used for
rooning side lights. The ven is very complete, con-

ing of downcasts and exhausts for each com ent, the
hatches and skylights by proper construction being utilised for

this purpose.

illomination, as well as for

PHYSICAL SOCIETY.

AT the ordinary meeting, Jaouary 25th last, Mr, Medley con-
cluded the reading of a paper by Professor Ayrton and himself on
* Tests of Glow Lamps,” which was commenced at a former meet-
ing. With the newer lamps employed in these tests it was found
that candle-power, current, and candles per watt all rose as the
lives of the lamps increased. The avthors, being surprised at this
result, took care to satisfy themselves that the effect observed was
due neither to change in the resistance of their manganin potentio-
meter strip, nor to uncertainty of contact at the sockets of the
lamps. Starting again with new lamps, they found that in all
cases the light given out was greater after the lamps had been
glowing for some time than it was when they were new, In the
earlier tests a considerable falling off 'in candle-power had always
taken place after the lamps had been rvnniog for some time.
Farther, while the globes of the earlier lamps were always muoch
blackened, even after a run of a few hundred hours, and o
became comparatively useless long before the filament broke, the
Edison-Swan lamps now examined showed hardly any blackening,
even when the hlaments lasted over 1300 hours, The rise n
candle-power was always accompanied by a rise in current, which
was, however, proportionally moch smaller, so that the consump-
tion of power per candle was actnally less after the lamp bad been
ronning fifty hours than it was at the beginning. Among the
conclusions drawn by the authors were the following:—(a) When
a group of Edison-Swan lamps marked 100-8 are run at 100 volts,
and each lamp as its filament breaks is replaced by a new one, it
may be assumed that the light given ont will never subsequently
be as small as when all the lamps were new ; (5) an Edison-Swan
lamp marked 100-8, when run at 100 volts will give an average
illumination of about 10 candles, and will absorb on an average
power of about 43 watts per candle, so that sach a lamp must be

rded as a 43-watt lamp, and oot a 30-watt lamp, as is fre-
.1uantl y stated ; (¢) the maximum rise of light recorded duriog the
life of any lamp was 45 per cent.; (d) with lamps of the type
examined, there is no peint at which it becomes economical to
discard a lamp before its filament actually breaks ; (¢) no marked
economy can be gained by over-running such lamps, w.e., by using
pressures exceeding 100 volte,

Professor Ayrton menticned that the improvement in glow-
lamps after runniog for some time had been attributed to an im-

rovement in the vacuum, Experiments made on new and used
amps by means of an induction coil showed tbat the more a lamp
was nsed the better the vacunm became, but he-—Frofessor
Ayrton—though at first inclined to adopt this explanation, had
since found that though in all the lamps examined the progressive
improvement of the vacoum was equally marked, the increase in
candle-power varied between very wide limits, being very con-
siderable in some lamps, and bardly perceptible in others,

Professor Riicker asked if it made any difference to the life of
a lamp whether it were kept running continnonsly until the fibre
broke or were run for periods of a few hours, alternating with
intervals of rest. The latter case would more nearly correspond
with the conditions obtaining in practice,

Professor Ayrton replied that the lamps were kept running
during the night, and were disconnected during the day,

A pa.'gar by Professor Anderson and Mr. J. McClelland, on
‘“The Temperature of Maximnm Density of Water and its
Coefficient of Expansion in the Neighbourhood of this Tempera-
ture,” was read by the secretary, Mr. Elder. The dilatometer
method was used, but the bulb of the instrument contained a
quantity of mercury, determined by experiment, which for the
range of temperature concerned was such as to secare the con-
stancy of the remaining internal volume occupied by water. The
obeerved changes were thus the real and not the apparent changes,
The bulb was fornished with a graduated tube of small bore bent
twice at right angles, which serves at the same time the purpose of
a ground glass stopper. The joint was made water-tight by a
little C a balsam. To determine the coefficient of expansion of
the glass, the bulb and tube were filled with mercury at 0 deg. C.,
and heated np to about ‘7 deg. C., the necessary weighings being
afterwards performed. The coefficient of expansion of mercury
being known, the number of grams of mercury to be kept in the
bulb doring the experiments on water was caleculated. The
dilatometer was next filled with thorooghly boiled distilled water
at about 8deg. C., the stopper-end of the graduated tube inserted,
and the free end dipped under mercory, giving at 4 deg. C. a
column of mercury whose changes of level conld be observed. A
thermometer was placed with its bulb close to the middle part of
that of the dilatometer, both being immersed in a water bath
which counld be cooled by the addition of ice-cold water or cooled
by radiation from sorrounding objects. The thermometer used was
graduated to tenths of a degree, and was compared with two simi-
larly graduated ones by different makers. The two latter agreed
very closely with one another, and one had a Kew certificate
showing no error in the readings, Temperatures were written to
the fourth decimal place, but accuracy to this extent was not
claimed. Three sets of experiments were made, and for each a
corresponding curve was drawn. In the first the water was at
atmospheric pressure, in the other two at one and a-half and two
atmospheres respectively. Corresponding to these three pressures
the temperatuores of maximum density found were 4 1544 deg. C.,
4'1823 deg., and 4°1756 deg. The valoe 4-1844 deg. correspond-
ing to atmospheric pressure, is greater than that generally
received.

Mr. Rhodes thought that sufficient precaution had not been
taken to calibrate the thermometers accurately. He doubted
whether temperatures read in the manner described conld be
relied upon to much less than 01 deg. He did not see that any
real advantage was gained by baving mercury inside the dilato-
meter to compensate for the expansion of the glass,

Mr. W. Watson thought that the mercary within the vessel
wonld cause further uncertainty by tending to produoce distortion
of the glass. He pointed ont that in the case of water at maxi-
mum density there would be practically no convection currents,
so that equalisation of temperature would be very slow. As the
bulb used was abount 8 cm. in diameter, and all the experiments
were made with the temperature rising, he thought that this
would account for the high value obtained for the temperature of
maximuom density.

Dr, Barton thought a distinct advantage was gained by compen-
sating for the ex ion of the glasse. The valoes obainea in
different experiments did not seem to be highly concordant,

Prof. Riicker thought that the criticisms which had been
were for the most part just, For suoch measvrements as those
recorded, it was not sufficient to know the corrections of the ther-
mometer readings at n few irolated points; the portion of the
stem over which the readings were taken must be carefully and
minately calibrated. The Kew certificate not only ignored errors
of less than 05 deg.—as mentioned by the authors—bat it only
gave corrections for a small number of temperatures, separated by
considerable intervals,

AvtHOUGH H.M.S. Sultan bas undergone a thorough
refit, and is supposed to be to a large extent modernised, we read
that her old muzzle-loading guns are to be retained. We cannot
but deplore the tendency to do things by balves thus made evident
on the part of the Admiralty. So much money has been spent on
this ship since she was brought home from the Comino Channel
that one would like to see a better result.
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THE IRON, COAL, AND GENERAL TRADES

OF BIRMINGHAM, WOLVERHAMPTON, AND
OTHER DISTRICTS.

(From our own Correspondend.)

A STRONG commercial position in such times as these, is that
occupied by the Patent Nut and Bolt Company, of Smethwick,
near Birmingham. The annoal report proposss to pay a dividend
of O per cent. on the preference and ltf per cent, on the ordinary
shares, to place £10,000 to the reserve fund—thus bringing it up
to £100,000—and to carry £21.000 to the next acconnt. The net
profits for the year were £42,329. A satisfactory raport is given
also by the Birmingham Railway Carriage and Wagon Company,
who pay 6 per cent. on the preference, 7} per cent. on the ordinary,
and whose reserve and depreciation fund now stands at £106,514.
Perry and Co. have made £28,000 proft for the year, and pay
O per cent. on the 'guhrﬂnﬂa, and as much as 12} per cent. on the
ord shares. This is decided progress,

_The iron trade shows little trade this week in its actual condi-
tion, business being greatly interfered with by the continunance of
the frost, numbers of works being unable to get coal, and the
canals beiog completely blocked with ice. The meeting to which
reference was made last weck, for forming a New Midland Iron
Trade Association, bas resulted in the issue of circulars to the
varions ironmasters in the districts, describing the scheme and
asking for their co-operation. The proposal does not, however,
meet with any large amount of enthusiasm, and many of the iron-
masters are of the same view as that expressed by Messrs. Pearson
and Koowles, of Warrington, who suggest that the present time
is scarcely opportune for action by combinations aiming at advane-
ing prices, Messrs, 'earson and Koowles fear increasing foreign
competition from Belgium, Germany, and other countries, and
they urge that the only way to meet this competition 18 by
cheapening prodaction.

The possioility of a ship canal from Birmingham to the coast is

a prospect calculated to raise anticipations of lightened freightage
bills in the minds of many Midland engineers, whilst the construe-
tion of suach a waterwayis a no less inviting sabject for the
imagination to dwell upon. The attention which is being given
to the subject seems to point to something practicable being
accomplished before many more years have passed. No fewer
than four papers on the subject of canals v, railways were con-
tributed at the morning session alone at the seventeenth
annual meeting, held in Birmingham this week, of the Federated
Institution of Mining Engineers ; and in the afterncon two other
papers were read, dealing more particularly with Severn naviga-
tion. Mr. L. B. Wells, of Manchester, pointing out that the
railway companies control 1264 miles of navigation out of 3520
miles, advocates a scheme for transferring canals to independent
companies, and then for the amalgamation of the canal companies
and a wholesale improvement of all British waterways. Regarding
the low cost of plant for water transit, he points out that a rail-
way train loaded with 220 tons costs for locomotive and trucks
£3360. A steam barge to carry the same quantity would cost
£1600, but it conld be used to tow three other barges of 260 tons
capacity, costing £800 each, and not merely in the still waters of
the Weaver and Manchester Ship Canal, bat also across the estuary
to Liverpool. Mr, E. D. Martin, engineer to the Severn Com-
missioners, showed that for an expenditure of £10,000 the thirty
miles of the Savern from Gloucester to Worcester had been con-
verted from a mere barge canal into a highway for sea-going
steamers, and the Midlands bad been brought thirty miles nearer
the ships’ side. Mr. L. F. Vernon Harcourt suggested several sea
routes from Birmingham, at an estimated cost of £5,000,000 ; but
one estimate during discussion was only £2,317,450 from Birming-
ham to London.

The Birmingham Association of Mechanical Engineers had a
pleasant and instructive time at their annual dipner on Saturday,
when the chief guest was Mr, Jesse Collings, M.P. The chairman
—Alderman Fallows, Mayor of Birmingham—proposed prosperity
to the Association. Considering it had been untab!inhof only five
years, he thonght the membership was satisfactory, and the yearly
increase in numbers clearly showed the favoor with which it was

ed, Mr, E. Hazel, president, in replying, submitted that
the association, by the useful work it carried on, was in every
sense worthy of the attention and countenance of every engineer
employer in the district. That and kindred associations were
doing their best to conserve to England the heritage of a race of
engineers, and to keep her in the proud position of the mother of
engineering nations.

To the representatives of iron and steel and engineering works
present at the recent meeting of the South Staffordshire Institution
of Iron and Steel Works Managers, an interesting account of the
rise and progress of the Factories and Workshops Acts, was given
by Mr. 8 C. Hoare, H.M, Iaspector of Factories for this district.

ost of the paper was historical, and Mr, Hoare wisely refrained
from lecturing his audience upon their duties, but he concluded
with a few hints, which may be usefully reproduoced. Itbehoved,
he eaid, many employers in Staffordshire seriously to study the
best means of carrying out the section of the 1878 Act as to pro-
viding fans or other mechanical means for removing dust generated
by grioding, glaziog, or polishing. Each man should be made
responsible for his own fencing. In more than one instance he

instituted legal proceedings agaiost rollers for neglecting to
keep the fencing of tgair rolls in proper condition when the owners
of the ironworks had directed the men to do this, Mr, Hoare also
asked his hearers to see that the abstract of the Acts was in good
order, and that all notices of night work, holidays for day workers,
&c., were fixed in conspicuons positions, They must not allow
lads to be employed, especially those on night turn, unless their
names were duly registered.

The question of bogus certificates in the chain trade is not to be
allowed to go unanswered. The matter has now been taken up
by the United Chain Makers' and Chain Strikers’ Association, who
are preparing a report to be forwarded to Members of Parliament
for all British districts concerned in making cbains " for British
ships or for use within the United Kingdom.” It is declared that
these '‘sparious chaing are chiefly made by persons belonging to
other trades, who work at night in ont-shops.” It is asserted that
' l]arge quantities of chains are manufactured in Staffordshire and
Worcestershire that are utterly unfit to be sold in the markets,
and which would not stand the Adwmiralty test.” The buyers
depend upon bogus certificates which allege that a test has been
applied.

NOTES FROM LANCASHIRE.
(From our own Correspondents.)

Manchesier.~There is still no new development calling for
m:hl notice in the general position throughout the iron trade of
district. In pig iron for the most part business continues
mostly of a hand-to-mouth character, consumers buying fifty tons
where they usually buy five hundred ; but if nn{lthing. there is
perhaps more firmness on the part of makers in bolding to their
prices, and merchants are more chary about underquoting. Here
and there where special offers of quantities are put forward
makers will gi*rn way 3d, or 6d. per ton, but generally it is
becoming difficult to place orders at under current quoted
rates.

Lancashire makers state their tion to be precisely the same
ae I have reported for several weeks past, and with regard to dis-
trict brands 36s. to 80s. 6d. for forge to 38s. to 38s. 6d. for foundry
remain about the average fi for Lincolnshire, with Derbyshire
foundry about 42s. 6d. to net cash, delivered Manchester, For

fonndry brands of Middlesbroogh makers are not quotingunder

4d. to 4?!. 7d. vet cash, deli Manchester, but sales at 3d, to

6d. under these figures have recently been made by merchants,
With regard to Scoteh iron it would be difficult, except through a

l fow

speculative operators, to place orders for Eglinton under about
463, and for Glengarnock about 46s, 6d, net prompt cash, delivered
at the Lancashire ports,

Finished iron makers in this district still report forges on
short time, and good specifications could be placed at under
quoted rates, Dalivered Manchester or Liverpool, Lancashire
bars average £5 3s. 9d. to £5 bs,, with North Staffordshire quali-
ties quoted £5 Js. to £5 7s. 6d.; Lancashire and Staffordshire
sheets, £6 15s, to £7 ; and Lancashire hoops, £5 15s, for random,
and £6 for special cut lengths.

The movement amongst the ironmasters of Lancashire, Stafford-
shire, Yorkshire, Shropshire, and Derbyshire, with the object of
forming a combination with the workpeople—to check what is
descrived as ** the downward and ruinous tendency of prices” in
raw and finished iron—is not likely to attain very successful results
in face of the opposition of Messrs, Pearson and Knowles, in
Warrington, the largest finished iron makers in Lancashire.
Mesars. Pearson and Knowles strongly hold the opinion that the
only way to meet German and Belgian competition is to cheapen
production, and this view is shared by a great many of the leading
representatives of the iron trade in this district with whom I have
discussed the matter, Possibly some combination might be arrived
at with regard to purely home trade, such as the hoop manufac-
tureras have carried out for the last two or three years, but which
has tended to shat them out of the foreign markets, and a combi-
nation such as proposed by the ironmasters wounld inevitably
have the effect of still further restricting the foreign trade.

Business continues only very quiet as regards either raw or
manufactured steel ; for ordinary foundry hematites the average
prices remain at abont 5ls. 6d., less 2} per cent., with common
steel billets obtainable £3 17s, 6d. to £4, and better qualities £4 5.
per ton, net cash, delivered Manchester, Tae position of makers
of steel boiler-plates is, however, somewhat strengthened by the
large orders which have recently been booked in Scotland, and
which will necessarily tend to check the keen competition of
Scotch plates in this market. There is still only a limited local
demand, but prices are becoming firm at £6 to £6 23, 6. as the
very minimum figures for good boiler-making qualities, delivered
Manchester district. In steel bars, however, some contracts have
recently been placed at extremely low figures.

| hear several important orders bave recently been secured by
one or two well-known macbine-tool makers in this district. Oae
of these is for Japan, another for Rossia, and there scems to be a
very fair amount of contract work just now stirring on acconnt of
both home and foreign Governments. Apart, however, from this I
do not come acrose any appreciably increased weight of new work
coming forward ; and where establishments are not eecuring special
orders for contracts such as above referred to they are mostly but
moderately engaged. Boiler makers still report this braunch of
trade as anything but satisfactory, and the locomotive bailding
trade also remains without improvement, the principal establish-
ments in this district being very short of orders.

The annual report of the Wigan Coal and Iron Company, the
largest concern of its kind in Lancashire, has just been issued to
the shareholders. The directors stated that the output and sales
from the collieries have been greatly restricted owing to the small
demand for fuel, and the pits unfortunately have been working
very short time uwinf to tgu impossibility of vending the foel at
a reasonable price. In fact the pits have never before worked
guch short time, since the formation of the company. Daring the
early part of the year prices were gtill somewhat abnormal,
but they soon began to fall, and this had continued through
the year. The demand both for iron and steel had also been
very dull during the twelve months, with prices quite nnremunera-
tive. The accounts for the year showed a profit of £82,922 on the
whole operations of the company, and the directors recommended
a dividend at the rate of £4 per annum free of income tax, which
would absorb £72,389, leaving a balance of £12,663 to be carried
forward.

The continued excessive severity of the weather is neceezarily
keeping up a brisk demand for all housefire qualities of fuel, and
with a few exceptions collieries are securing sufficient orders to
keep them on practically fall time. The frozen condition of
the canals is, however, considerably interfering with water
transit, with the result that a largely-increased traffic is

| fully able to cope with, and in not a few instances large users
of fuel for manufacturing purposes are experiencing some
difficulty in getting their requisite supplies, The commoner qualities
of round coal, although they do not meet with any appreciably
increased demand for iron making, steam, and general manufactur-
ing purposes, are moving off more freely for house fire require-
ments, with the result that a good deal of the surplus supplies are
taken off the market, whilst engine fuel continues in generally
good demand for mill purposes. The spell of severe weather has,
however, come too late in the season to enable colliery proprietors
to put up their prices, but they are firm at fall list rates, best
Wigan Arley at the pit mouth readily fetching 10s. 6d. to 1ls.
Pemberton 4ft. and seconds Arley, 9s. 6d. to 104, ; common house-
coals, 7e. 6d. to 8s.; steam and forge coals, 6s, 6d. to 7s.; with
engine fuel ranging from 3s, 6d. for common, to 4s, 6d. and 5s. for
better qualities,

The shipping trade continues only qguiet, but with lessened
supplies offering at the ports on the Mersey, the excessively low
quotations recently ruling bave for the moment disappeared, and
ordinary descriptions of Lancashire steam coal could scarcely be
bought under 8s, to 83 6d. per ton, delivered at the Garston
Docks or the High Level, Liverpool.

Barrow.—The hematite pig iron trade is very inactive, and the
position is made much more serious this week by the fact that
five furnaces have had to be damped down at Millom and Askam,
in consequence of the unsuccessful efforts made between masters
and men as to the terms on which a roduction of es can be
brought about. Further than this, a farnace has been blown ount
at Harrington, in Comberland, and now there are only twenty-
three furnaces in blast in the district out of seventy-five which are
built. Notices of reduetion in wages have been given at the
Barrow Steel Works, varying from 5 to 74 per cent, It is not
anticipated there will be any difficnlty here, as work is so scarce.
Prices of pig iron warrants aro rather higher at 42s, 4d. net cash
sellers, and 42s, 3d. buyers, Makers quote 43s, to 44s. per ton
net f.o.b. for mixed Bessemer numbers. Stocks have increased
during the week 500 tons, and now stand at 185,247 toms, or
14,769 tons more than in the beginning of the year,

Iron ore is in slower sale than ever, and, of course, in very
small consumption. Prices are steidy at 8s. 64, for ordinary, s,
to 10s, for best, and 121, to 13s, 6d. per ton net at mines for
picked qualities.

Steel makers are short of work, and some good orders have
just gone past them at lower prices than makers in this district
can afford to quote. There is a poor demand for rails, Plates
are in fair order, bunt no new contracts have been booked
lately. Steel castings are in good demand, and makers are well
placed for orders. Other branches of the steel trade are
depressed.

bipbuilders and engineers are not booking any new orders,
but remain very busy on old contracts for Admiralty and mer-
cantile account,

The coal trade is depressed, and sales are fewer than they have
been. Prices are unchanged at 12s, to 14s. per ton, while coke is
in very limited demand at 17s. per ton, delivered,

Shipping is still very tly depressed. Exports of pig iron
during last week from West Coast ports only reached 1900 tone,
comparing with 6804 tons in the corresponding week of last year,
while the exports of steel were 5607 tons, compared with 3230 tons
in the corresponding week of last year, The aggregate shipments
of pig iron and steel this year, so far, have been 26,728 tons, and

31,495 tons mnpucﬁrm comparing with 84,852 tons and 29,365
tons in the correspon ing:mnfllltm,lﬂﬂmdélﬂ
tons of pig iron, aud an of 2130 of steel.

thrown upon the railways, which they are not in all cases |

— —— -_— — =

THE SHEFFIELD DISTRICT.

(From our own Correspondent.)

THg present condition of the coal trade is very perplexing, The
continued severe state of the weather is slowly on the
demand, although the quantity called for is not large enongh to
keep all the collieries fully employed. Merchante’ stocks are aleo
rapidly decreasing, and the waers are begioning to hope that
they will feel at last a part of the benefit of the trade.
Up to now business has been met from stocks, but, as stated
before, owing to their rapid decrease, agents in London have been
able to advance prices in the best qualiti€s of honsehold fuel to the
extent of 2s, per ton. The metropolis is hki:f a n?' ﬁ
tonnage, and this has enabled a}:aratty general advance of q
tione at the pit. The cheapness of other fuel makes it extreme
difficult even to sustain such a small advance as 6d. per ton. W
these exceptions prices are about the same as re last week.
Silkstone bouse coal is ?untad at 9s. 6d. to 1ls. per ton at the :
Barnsley House makes from 8a. 64, to 9s, 6d.; other qualities

7e. 9d, per ton., There is only a moderate business doing in steam
coal, and a limited amount is at present being sent to the Humber
ports, Many of the leading collieries are forwardi an:ﬁmd.np-
ply by rail, the extreme cold weather having prev owners
nsing the waterways,

Daring last week a meeting of the South Yorkshire Steam Coal-
owners' Association was called to consider the question of making
contracts for the export trade ; the prmdinﬁwam conducted in
private. It is understood that an effort will be made to maintain
a rate of 7s. 6d. per ton of 20 cwt. for best qualities. A fair
business is being done with Grimsby, but it is considerably ham-
pered by the large quantity of fuel sent from the D
collieries, Barnsley hards make from 7s, to 7s, 9d. per ton; other
qualities from 6s. 9d, to 7s, per ton. Gas coal continues in good
request, which is undoubtedly owing to the large t}lumﬁty used
for heating purposes, Prices are firmer, but abundant supplies
prevent any substantial increase being obtainable. Railway com-
panies are drawiog large to , and collieries baving locomotive
contracts on hand are extremely well off at present. Small coal,
engine fuel, and slack continue in the demand already reported,
and can be had at low rates. Good riddled slack is quoted at 4s.
to is. 6d., end ordinary pit slack as low as 2s. 6d, to 2s. 9d. tl::
ton. The coke trade is not quite so good as it was, O to

niet state of the iron trade, the amounts sent to Derbyshire,
glnrth Lincolnshire, and other districts is only moderate. The
output is still large, prices varying from 9s. to 10s, 6d. per ton.

No improvement is perceptible in the iron or steel trade this
week, Hematites are quoted at 49s. to 51s. per ton, according to
hrand ; bar iron, £5 to £5 bs ; Lincolnshire forge iron, :
Bessemer billets, £5 7s. 6d.; Siemens-Martin, £5 10s, to £6 ; tires
and axles, £7 to £7 10s. Rather more is doing in railway mate-
rial, such as springs, axles, tires, and similar goods.

The returns of the Board of Trade for Jannary disclosed, as was
expected, a considerable falling-off in imports and a slight increase
in exports, as compared with the ng)emnn‘ month of 1894. The
imports amounted to the value of £36,7563 068, against £38,458,613,
The decreate on the month was therefore £1,705 b45, The exports
reached a total of £18,224 236, againet £18,151,880 for January of
1894, the increase being £72,356. The foreign business done in
bardware and cutlery amounted to £149,617, as compared with
£140 436, thus showing a trifling advance last month. The
increasing markets are Russia, Holland, Belginum, United States,
Chili, Brazil, and the Argentine Republic. Decreases are shown
by Sweden and Norway, Germany, Spain and Canaries, Foreign
West Indies, British Posssssions in South Africa, Aunstralasa,
British Possessions in East Indies, and British North America, In
steel the falling-off is even more than was anticipated, the value
sent abroad last month being £107,618, against £137,701, This
is within about £50 of the trade done in the opening month of 1863,
The principal decreasing markets are Russia, Sweden and Norway,
Germany, Holland, France, British East Indies, Australasia, and
British North America, In fact, only two markets exhibited an
improvement—Denmark, which has advanced from £2933 to £3194
and the United States, which has taken a value of £18,296, against
£14 962. But even the increased business done with the United
States is still about £8000 less than in the ing month of 1803,

The coal trade of the South Yorkshire collieries with Hull duri
Jaouary reached a weight of 142 576 tons, as compared wi
145,008 tons for the opening month of 1894, Denaby Main is
again at the top with 17.360 tons, against 15,312 tons for the first
month of last year. Wharncliffe Silkstone comes sscond with
10,680 tons, a remarkable advance on Janmary, 1804, when the
total weight sent from that colliery was 2624 tons. A West
Ridiog Silkstone is third with 7696 tons, as compared with 4502
tons, and Carlton Main follows with 6976 tons, against 5664 tons.
The foreign trade took 53,773 tons, which is an increase of 5000
tons on January of last year. Sweden and Norway, although head-
ing the list, did far less business than a year ago, the ve
tonnages having been 11,342 and 21,250. Germany, on the other
hand, took 10,466 tons, against 4023 tons. Sooth America has
dropped to 2555 from 6109, Belgium has advanced to 2309 tons,
only 905 tons having been sent to that market in January of last
year, Egyot, France, and Holland have all largely increased their
tonnage North Rossia bas taken 2551, against 1401, while Africa,
which did not receive a single ton of coal from Eogland in Jan
of 1894, took 1305 tons last month. The quantity sent last mont
to Africa is about one-fifth of the entire weight sent to that market
in 1894, South America figures in the list for 2560 tone, an
immense falling-off on the figures of the previous January, when
it was 6109 tons.

Although it is generally conceded that unless a hard frost comes
before Christmas it is of little use to the skate manufacturer, there
can be no doubt that the long spell of almost nninterrnpted cold
weather has moved the entire stocks from the shelves, both of
dealers and of makers. This will affect the business for next year
in two ways—first, by getting rid of the accumulations, which have
become mumdarniale, nﬁnf to a succession of mild winters; and
second, by encouraging local firms to prepare for frosts, which come
nnexpectedly as this did, immediately on the close of the old year,
Several of the manufacturers state, however, that a great deal of
the business is in the inferior and low-priced goods, in which Ger-
many dominates the market. The principal of one of our largest
houses has had a letter from his traveller in the London district,
who eays that he could not do any business in the chea
becaunse the Germane undersold him in all these qualities. In
the dealers told bim they had given up buying English-made skates
of the more popular sorts, because they were unable to get quota-
tions anywhere near what were readily offered by the competing
German houses. The better classes of skates, particularly in
recent patents, which have proved successful, are tty y
produced by Sheffield hounses, as well as the Acme aﬁh, which is
indispensable in the United States. Bat the production of the
Acme has ceased to be a large trade in this city, the Americans
having been able to overtake the most of it.

THE NORTH OF ENGLAND.

(From our own Correspondent.)

VERY little movement is shown in trade just now, but it is
satisfactory to state that it is not worse than it has hitherto been
this month, which is as much as could be expected, taking into
account the exceptionally severe weather, which is stopping
deliveries on every side, and forcing makers to keep in their yards
iron which has been bought and should have been delivered. The

etate of affairs is most disappointing, for when there was a reason-
able pros of improvement, as there usually is in February, the
bad weather intervenes, and producers are doing no better than
they did in January. Shipbuilders have booked a fair number of

orders recently, and for very large vessels, aud are in many cases
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better off for work than they were at any time last year;| from South Yorkshire and Scotland. Coke is firm at the figure | foreign wood coming to the coal is deteriorated by submer-
but they cannot get on with it, as nearly all outdoor employ- | which the syndicate have for several months adhered to. sion for a long time in the water, thus losing its preservative
ment has to be mpoudad because of the inclement weather, qualities, turpentine, &c. It would be well for the trade to take
and aceordingly, lhﬁhuﬂdm heingounnblu to accept delivery of = up the question, and investigate in their own interests.

the iron and steel which they have bought, there is work I regret hnvinf still no improvement to record in iron and steel.
at the mills and forges, and the consumption of pig iron is cor- NOTES FROM SCOTLAND. The leading steel works continue to import ore largely from Bilbao,
tailed, the stocks having to be added to in consequence. Local P C Blaenavon baving three large is week. Stagnation seems
consumption will not this month even equal that of January, (£From our own W‘_] _ | increasing in most branches, and in neither is there any degree of
though the sales are actually better, and the increase in stock will | | THERE bas been a somewhat firmer tendency in the Glasgow pig | briskness. A small make of merchant iron, small , and a
not be very far short of that of last month if the weather does not | iron market this week, with more warrants changing hands than of | moderate ave of steel bars for tin-plate works, constituted

mickly improve. But makers are not reducing production, as

ey believe that increased trade will be done next month when the
shipping season opens, and that there will be a considerable
amount of briskness, The exports to all quarters are much
below the average, but then it must be remembered that all the
ports on the Continent, to which this district sends the bulk of the
pig iron that is shipped oversea, are icebound, and that the shi
ments foreign are much below even what they were last month,
while to Scotland the quantity of Cleveland pig iron that is de-
spatched from the Tees is not half the usual tonnage, for already
as much iron is stored at G mouth as can be accommodated,
and most of it must remain there until tbe frost ‘disappears and the
canal to the Glasgow district is open. In the ordinary course of
business continental consumers and merchants should now be com-
menciog to buy iron for spring delivery, but there is very little
inclination to do so at present, as the market is so uncertain,
and boyers wait on the chance of seeing lower prices, espe-
cially as some merchants abroad are said to have sold
Cleveland iron at rates below any which have yet prevailed,
and if they have to cover at the prices that now rule,
they will be losers. It is not ex that there will be much
boying for forward delivery until this month is over, but the
general opinion in this district is that we have seen the minimum
of prices, and that exports will be brisk as soon as the weather is
propitious, This month to Wednesday night the shipments of pig
iron from the Tees reached 20,044 tons, as compared with 19 547
tons in January, and 33,531 tons in February last year to 13th,
but the weather of this month last year was very different from
that which has been experienced this month, It is the belief that
there will be much activity in trade next month that keeps makers
from blowing out any furnaces and reduciog the production,
though at present they are accumulating stock almost as rapidly
as they did in January. Bat they are holding the iron themselves,
and much less is sent into the public warrant stores than might be
¢ , for Connal's increase this month has only been 100,650
tons, the quantity of Cleveland pig iron held on Wednesday night
being 1808 tons.

Business in No. 3 Cleveland pig iron has this week been done
generally at 34s. 6d. per ton, for prompt f.o.b. delivery, and
nothing below that has been taken. It is chiefly merchants who
bave been selling at this price, the makers generally asking and
in many cases getting 34s. 9d. Buyers are ready enoungh to give
this for deliveries to be made over the next two months, but
makers are much less anxious to sell than might be expected,
] from the rapidly increasing stocks; they, however, maﬂ
that business will be brisk next month, when the navigation season

and they look forward to getting rid of some of the stock.

nd warrants rose 3d. per ton on Monday to36s, 64d. cash—the

best price that has been recorded for three weeks, but the advance
was not opheld, for next day 2d. was lost, and at the close on
Wednesday the sellers’ quotation was 34s, 4d. No. 1 Cleveland
pig iron has been sold at 36s. 6d., but will realise more next
month, for continental consumers who take the bulk of what this
W'ﬂm will bave resumed their imports of it. No. 4
Cl foundry pigs are at 33s, 9d., and grey forge at 33s. for
prompt f.0.b. delivery. Mixed numbers of East Coast hematite
ﬁiﬂn are to be had at 41s. 6d. per ton for prompt f.0.b. delivery,
41s, 9d. is the general quotation, and those who have to pay
the present prices %nr materials can bardly expect to make any

money at this figure.

If anythi ,ﬁEuunnm in the finished iron and steel industries is
somewhat better on the whole, and, except for bars, prices are
firmer. The plate and angle manufacturers report a stronger
demand, and when the weather becomes milder and the ship-

builders get back to work, they expect to be able to k:-;ﬁ their
mills going with a fair amount of alarity, as they will then
have no difficulty in to specifications, Nothing below

£4 12s, 6d. is accepted for steel ship plates, while iron ship plates
are £4 15s. ; steel boiler-plates, £5 12s. 6d.; and iron boiler-plates,
£5 16s.; iron and steel ship angles, £4 10s.; engineering angles,
£4 15s.; all less 2} per cent. disconnt and f.o.t.

The bar trade, which hitherto has felt the depression less than
other departments, is now more affected by dulpess, and orders
are few and for small quantities, which would indicate that
the small consumers, who are the chief buyers, are badly off for
work. The quotation for common iron bars is £4 13s., less 2} per
cent. Railmakers are not better off, but manage to keep their
mills in regular operation.

A caseof some considerable interest to iron and steel manufacturers
has been tried in the Official Referee's Conrt, to which it bad been
referred from the Leeds Aesizes. Mesers, R. Crag? and Sons, ship-
builders, Middlesbrough, claimed £1500 d rom Messrs. Dor-

Long and Co., Britannia and West Marsh Ironand Steel Works,
ml-btongh, for breach of contract. The defendants had con-

tracted to supply during 1892 some 300 tons of steel angles, bulbs,
and bulb of Siemens-Martin quality, to pass Lloyd’s and the
Bureau Veritas tests. The plaintiffs said they suffered loss by

reason of the failure to deliver the steel at the proper time, and
by its failare in quality. Thus they had not been able to complete
a vessel in the stipulated time, and became liable to the owners.
It was nltimately that the measure of damsages should be
£500, or £300 more than had been paid into court, each party
paying their own costs,

The Yorkshire Dales Railway Bill—about which so much has
been heard in the North—is dead for this session, for there was
no appearance when it came before the Examiner on Standing
Orders at the House of Commons. The prospect of constructing
a light railway in Sarledale is more encouraging, as the Chairman
of North-Eastern Railway Company bas asked a deputation of
the chief s in the valley to meet him. It will cost £40,000,
and it has been suggested that the local people should provide
one-third, the landowners one-tbird, and the County Council the
remaining third. At the half - yearly meeting of the North-
Eastern Railway Company, Sir Joseph W, Pease, Bart., M.P., the
new Chairman, =aid he had been on the directorate of the North-
Eastern Railway longer than any other member — since the

on of the Stockton and %ulingtuu Railway with it in
1863. He was elected on the Stockton and Darlington Board in
1853, and was one of those who conducted the amalgamation of
that undertaking with the general system of the North-Eastern.

The engineering industries are quiet ; but some report that they
are doing better than for nearly a year—in fact, they are better off
for orders than they have been since the strike of epgineers and
moulders last year. But the worst of it is, that scarcely enough
to cover cost of production can be secured from customers. There
a to be less difficulty about securing orders, and it seems

ely that the worst in prices has been touched.

The deliveries of coal bave increased, as shipments can now be
carried on without hindrance, the weather baviog moderated ; and
the collieries, therefore, are more fully employed than they have
been at any time this year. The extent to which the bad weather
affected the trade may be seen in the fact that the exports of coal
from nortb-eastern ports last month only amounted to 1,262,325
tons, or 323,373 tons less than in the mrmugandmg period of last

year, Prices are firmer, but not equal to those of Fe last
' , Steam coal is 1s, 8d. per ton cheaper. The Swedish State
way contracts have been placed at 12s, 5d., delivered at Stock-

'
holm, this 1s. 5d, cheaper than last year's figure. The bulk
of the ﬂbﬁhmﬂdg;thhdhbiot.hntmirﬂl be sent

I

| the Clyde shipbuildin

late. Buosiness has been done in Scotch warrants at 41s, ?éti and
41s, 4d. cash. Cleveland iron has been quiet but steady at 34d.
Hematites have been inactive, as far as warrants are concerned, at
42s, 3d. for Cumberland and 41s. 3d. for Middlesbrough iron.

The Forth and Clyde Canal, along which the pig iron bronght
from the Cleveland district into Scotland is conveyed from Graoge-
mouth to the iron districts of the West, has been completely
blocked by ice. The same thing has not occurred for a large
pumber of years, Little inconvenience has so far resulted, how-
ever, the merchants who import the iron keeping good stocks of
it, in case of such an occurrence. The stoppage of the canal has
at the same time led to the suspension of work, either wholly or
partly, in a variety of directions along its course, and this has been
most apparent in connection with the coal trade.

Upe or two furnaces have been changed from the production of
one class of iron to another, but the total nomber blowing remains
74, compared with 61 at this time last year. There are now four
furnaces producing basic iron at Glengarnock.

The prices of the epecial brands of makers’ iron have been
redn in most instances 6d. to ls. per ton. G.M.B., f.0.b. at
Glasgow, No. 1 is quoted, 42s, 6d. per ton ; No. 3, 41s.; Monkland,

No. 1, 43s, 6d.; No. 3, 4ls.; Carnbroe, No. 1, 45s, 6d.; No. 3,
42s, 6d.; Clyde, No. 1, 48s, 6d.; No, 3, 45s. 6d.; Gartsherrie
and Calder, No. 1, §0s. 6d.; No. 3, 46s.; éummarlau, No. 1, 5ls.;
No. 8, 46s.; Coltness, No. 1, 53s. 6d.; No. 8, 50s.; Glengarnock at
Ardrossan, No, 1, 49s.; No. 3, 40s.; Eglinton, No. 1, 46s. 6d.;
No. 3, 44s.; Dalmellington at Ayr, No. 1, 45s, 6d.; No, 3, 43s, 64d.;
Shotts at Leith, No. 1, 53s.; No. 3, 50s.

The shipments of pig iron from Scottish ports in the past week
amounted to 4578 tons, com d with 3123 in the corresponding
week of last year. There was dispatched to Australia 635 tons ;
South Amenca, 256 ; India, 132 ; Germany, 45; Belgiom, 20 ;
Holland, 10 ; Spain and Portogal, 110 ; China, 30 ; other countries,
105 ; the coastwise shipments being 3336 tons, against 2413 in the
same week of 1804,

Scarcely any improvement appears in the demand for pig iron
either for home use or shipment. At bome work has been much
interrupted by the severity of the weather, supplies of both water
and gas having been cut off in namerous cases., In one or two of

yards a total uml[:ensinn bas taken place
from this cavse, and great suffering has been entailed upon
numerous sections of the working classes, the building trade in
particular baving been at a complete standstill for several weeks.

The finished iron trade is dull, the orders available being insuffi-
cient to keep the works anything like actively employed. In the
export section of the trade there is practically no improvement, and
prices are unsatisfactory.

Steel makers, baviog failed in obtaining adequate prices, have
made a claim for a reduction of 5 per cent. on the wages of the
higher paid workmen. Itis not proposed to reduce the others at
present. The claim will be submitted to the decision of a board
of arbitration, who, it is hoped, may be able to bring about an
amicable arrapgement.

In the coal trade there has been an active inquiry for home con-
sumption of household coals, the prices of which in some localities
have been raised to consumers, is is due entirely to the diffi-
culty of transport, many of the railways as well as the water-
ways haviog been blocked. The shipments at Glasgow have
improved, but, on the other hand, they have decreased at some of
th: East Coast ports. There is improvement in the trade as a
whole.

WALES AND ADJOINING COUNTIES.

(From our own Correspondent.)

AN important meeting of colliers was held at Aberdare on
Monday, when it was decided to support the candidature of Mr.
David glnrgan, miners’ agent, for the County Council. The meet-
ing passed a resolution strongly approving of the efforts made by
the agent and execntive committee in the endeavour to settle the
dispute which existed amongst the timber men and rip at the
Aberdare-Merthyr steam colliery. The meeting next proceeded to
discuss a point which is of the first importance to the whole of the
colliery district, This was the question of high explosives, namely,
carbonite and ammonite, at the Lower Duoffryn and George Pits
collieries, The conviction of the meeting was, that as Mr. McNab
had introduced ordinary gunpowder, in a form which was perfectly
harmless, and would not ?nitu coal dust, the use of the high
explosives was not required, and in the opinion of the meeting—
formulated into a resolution—a protest was justified against the
Government for introducing a measure to prevent the use of gun-
powder in collieries. The meeting in question represented the
Aberdare and Merthyr Colliers’ Association, but the opinion against

igh explosives will very likely be echoed by the general body.

he coal returns for January are satisfactory, and show an
increase from Cardiff, Swansea, Newport, and Llanelly collectively
of 117,850 tons, as compared with the corresponding month of last
year. Cardiff total was:—Foreign, 936,414 tons; coastwise,
158,430 tons, Newport:—Foreign, 172,451 tons; coastwise,
76,031 toms. Swansea :—Foreign, 76,900 tons; coastwise, 50,203
Llanelly :—Foreign, 12,067 tons ; coastwise, 5690, With to
the other industries, Cardiff nearly monopolises the whole of iron
and steel by despatching 1631 tons, to 52 tons from Newport, and
24 tons from Swansea. So in other exports Cardiff sent away 9834
tons of coke, to 743 tons from Newport, and 862 tons from Swan-
sea ; and 21,601 tons patent fuel, to 2475 tons from Newport, Mon.,
and 12,314 tons from Swansea. Doubtlees, as the spring advances,
there will not be so marked a difference in some of the shipments,
The severe frost and generally bad weather of late has told heavily
on coal shipments, The Cardiff total last week was scarcely
250,000 tons, Swansea 22,800, and the average was not maintained
at Newport. Fully half of Swansea total went to France, and the
United States took 2145 tons anthracite,

The tendency of the coal market at Cardiff at the beginniog of
the week was upwards, but by mid-week prices fell about 3d. per
ton, and remain rather dull. The latest quotations show this:—
Best steam coal, 10s, 3d. to 10s. 6d.; seconde, 10s, to 10s. 3d.;
dry, 9s. 6d. to 9s, 9d,; first-class Monmouthshire, 9s., to 9s, 6d.;
second, 8s, 8d. to 9s, 3d.; best emall, 45, 6d. to 4s. 9d.; second
4s. to 4s, 3d, House-coal shows an increasing demand, an
slightly better prices, in some cases a distinct advance of 3d,
Best is quoted at 10s. 9d. to 1ls.; No. 3 Rbhondda, 10s. 3d. to
10s. 6d.; small, 6s. 3d. to 6s, 6d.; No. 2 Rhondda, 8s. 9d. to 9s.;
small, 4s. 1o 4s. 3d.

Coke is not quoted firmly, and inferior furnace is now offered as
low as 11s. 9d. to 12s.; best, 13s. 6d. to 14s. 6d.; foundry, 15s. to
16s.; special foundry, 22s. to 23a,

Patent fuel is improving in demand and price, and 3d. per ton
advance is noted. Best brands realise 10s. 6d. to 10s, 9d.; inferior,
10s. to 10s, 3d. Pitwood stocks remain full, and prices are in con-
sequence rather weak. Good timber is quoted at 14s. to 14s. 3d,
With regard to this trade it may be noted that the tendency is
upwards, as little tonnage has come in on account of the weather,
and anythiog like a demand clearing stocks will send prices

. Local nﬁihﬁnu 18 getting on
lEtl:l‘l?Il steel for timber in colliery

in in the direction of sub-

s and pit props, and it
is maintained that if colliery owners will only face the initial out-
lay, they will soon find steel more economical than wood. One

assertion made by an authority of standing in Glamorgan is that '

pretty well all that is doing, and I see that, unmindful of the
distress existing, more or less marked in all the Welsh industries,
there is an intention on the of one section of the ironworkers,
the mechanics, to end the sliding scale,

Iron and steel quotations are practically the same as last week.
Glasgow pig is slightly firmer. Heavy rails remain at £3 15s. to
£3 17s, 6d.; light from £4 7s, 6d. Bessemer steel bars are at
£3 15s. to £3 17s, 6d. Siemens best from £4. On 'Change,
Swansea, it was stated that the decrease in the make of tin-plates
had averted a further fall, so prices remain at their late fgures.
Bessemer cokes from 93 6d., and Siemens from 9s. 9d.; ternes,
18s, 9d. to 22s, 6d.; and best charcoal 10s. 9d. to 12s. 6d. according
to brand, Swaosea anthracite from 8s, 94. to 12s, 64,

The Swansea Harbour Trustees have furnished the following
official retarn for last week of tin-plates received from the works,
shipped, and in stock :—Received, 87,714 boxes; shipped, 87,006
boxes ; leaving in stock 234,842 boxee. It will be noticed that
make and shipments are closely approaching each other, and in
the opinion of competent judges of the situation, this, brought
about by the laying by of many of the mills for a time, will bave a
tendency to mend matters, ot what is wanted even now is a
larger reduction in es, On 'Change this week it was firmly
stated that the only remedy is the further stoppage of mille, At
Briton Ferry eighteen mills worked last week. In this quarter the
weather has told severely on the extemsion of the Briton Ferry
Works, and labourers have suffered.

The disposal of the relief funds in connection with the Cilfynydd
disaster, yet unappropriated, and which amount to over £IE_3:00,
was the subject of an important meeting at Cardiff this week. The
meeting wascomposed of miners'leaders, and thedecision at theclose
was to submit the whole question at issne with the permanent
society to the arbitration of the ex-mayors of London, Cardiff,
and Newport, Monmouthshire,

At the Welsh Houose Fuel Company’'s Works, Newport, on
Tuoesday, a boiler 2-ton weight, wae blown over 200 yards, and two
men and a boy were seriously injured. The effect of the weather
is acute on all pipes and machinery. At the port the bydraulics
are constantly affected, to the great hindrance in loading coal.

Distress is great at Cardiff, Swansea, and Newport, and more
or less throughout the district on acconnt of the hindrance to
nearly all outdoor employment, building, labour at the docks, and
at the surface at the collieries. This is prompting the humane,
and as usual, the Marquis of Bote and Sir W, Ei‘ Wis are open-
handed, and gcod work is being done by all the local authorities,

A fatal accident in sinking is reported from Abertillery, by the
upset of the ‘‘ bouk,” four men being killed.

Ship repairing at Cardiff is becoming notable., The steamer
Rotherfield, 4500 tons, was placed this week on the Windsor slip-
way now acquired by Mordey, Carney and Co. Thisis the largest
yet grappled with.

I moch regret to place on record the death of Mr. T. Jones,
cashier, Dowlais Works. He socceeded Mr. Maynard Harrison,
who is still represented in some of the North of England works,
and was in all respects a Dowlais man, the contemporary of Edward
Williams, Middlesbrough, and of W. Jenkins, Consett., He died
very suddenly, Sunday evening, from cardiac syncope.

NavalL ExciNger ArpoINTMENTS,—The following appointments
have been made at the Admiralty :—Staff engineers: D, Griffin,
to the Seylla; G. B. Alton, to the Talbot ; F, A, Cocks, to the
Devastation. Engineer: A. J. Carnt. Assistant-engineer: T. J.
Morgan, to the Scylla.

LIVERPOOL ENGINEERING SoCIETY.—The usual fortnightly meet-
ing of this Society was held at the Royal Institution, Colquitt-

street,” on Wednesday evening, February 6th—Professor S.
Hele Shaw, M. Inst, C.E,, president in the chair—when a paper
was read by Mr. Henry H. West, M. Inst. C.E., M. Inst. N.A.,
entitled “'fv'ha Principles of Statical Stability in Ships." The

discussion upon the paper was adjourned to the meeting on
February 20th.

ExcLisH ExGINES IN CHINA.—The first of a set of three new
pumps recently forwarded by Messrs, Hathorn, Davey and Co.,
s, to the Chinese Engineering and Mining énmpuy'u works
at Toogshan was started on Monday morning, December 3rd, at
their No. 2 shaft., A select company was invited to witness the
turning on the steam. Amongst those present were, the company's
secretary, Mr, Tnnq Kai-son, Messrs. Lo Tao-sing, resident
administrator, and W, Wan, mining engineer. The foreigners
present were :—Messrs. G. Short, colliery engineer ; J. Hoare and
G. Martyn, reviewers of works; E. Binks, W. Guy, and A, H.
Mackay, of the mining company. All being ready, the signal to
start was given ; and the manufacturer’s representative and erector,
Mr. R. Buckle, turned on the steam. Atthefirststroke of theengine
a large quantity of Chinese crackers and fireworks were ignited
with effect. Cake and wine were afterwards served to the
company, and ‘‘snccess to the new pump” was proposed by Mr.
Tong Kai-sun, and enthusiastically drunk by the company. The
new pump so successfully started is one of the latest type of
Hathorn, Davey and Co.’s well-known differential pumping engines,
with a double-acting ram of 1lin. diameter and 4ft. stroke; it
throws 475 gallons of water per minute from the bottom of the
No. 2 shaft to the surface, a distance of 300ft. The engines
referred to consist of three compound surface condensing differen-
tial nnderground pumping engines, hnrin? cylinders 18in. by 30in.
in diameter by 4ft. stroke. Each capable of raising 475 gallons
per minute . vertically.

LEEDS ASSOCIATION OF ENGINEERS. —At the monthly meeting of
this Association on Thursday, January 31st, the President, Mr. S.
Thornton, in the chair, Mr. James Bowers read a per on
‘* Balanced Slide Valves and Piston Packings.” He said that in
the years 1890 to 1892 upwards of twenty patents were taken
out for balancing slide valves. The objection to these wes the
number of loose working parts, which, being covered up in the
steam chest, conld not be seen, nor was any provision made to
ascertain that they were acting. He then described an arrange-
ment, simple and efficient, consisting of an ordinary slide valve
planed, on the bank of which was bedded a plate with a piston
cast on it, fitting in a cylinder cast on the steam chest cover.
Bolted in this cylinder was a copper diaphragm, slightly elastic,
to which the upper end of the piston was attached. The differ-
ence in area between all the surfaces acted upon by the steam in
either direction was just sofficient to keep the valve to its face,
and Mr. Bowers explained the method of calculating the required
area. In reference to piston packings, he also drew attention to a
special form. The piston and packing rings constituted a solid
block, the rings following up any wear in the cylinder and doing
all the work. Two rigid rings were forced apart laterally on the
piston body by a series of spiral springs, and, being turned on the
rim to an aogle of about 75 deg., they wedged two external
elastic rings into close contact with the sides of their recess and
the wall of the cylinder. The pressure all round being equal, the
cylinder could not wear oval, and when nsed in piston valves the
rings conld not be compressed when passing the steam ports. The
paper was illustrated by di and specimens of machinery.
An animated discussion followed, in whiugecllm H. McLaren,
Towler, Wood, Benton, Welbury, Dickenson, Blackburn, Thornton,
Draks, Lmun, and Tempest took part, some of the speakers

favouring other methode of balancing and packing.
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AMERICAN NOTES.

(From our own Correspondent.)
NeEw York, February 6th.

UNTIL the apprebensions of another panic or
de ion are removed, no improvement can be
reasonably expected, At this writing an ani-
mated debate is in over the wisest
policy the Government should pursue. The
masses of the people denounce the policy which
compels such a Government to borrow money.
Its entire policy will be reversed under comi
Republican rule, though tariff duties will be kept
at the lowest safe limit. General business is
improving slightly. All manufacturing and trans-
porting companies will be buyers of equipments,
::iﬂphua and material. The volame of business

be decidedly larger for the coming spring
than last. A temporary dulness has overcome
the iron trade. Pig iron is quiet and weak.
Billets firmer ; steel rails steady at twenty-two
dollars at mill, Girder rails twenty-four dollars.
Nail makers are increasing production again.
The prospects are favourable for a quiet, stead
expansion of demand for almost all material. It
18 possible that a settlement of the Government
financial policy would so strengthen confidence in
railroad circles as to lead to the purchase of a

large volume of equipments and rolling stock,
which are badly wanted.

LAUNCHES AND TRIAL TRIPS.

Messrs, Edward Finch and Co. launched at
Chepstow on the 12th inst., the tug Mindello,
built to the order of the St. Vincent Cape Verde
Island’s Coaling Company. Her dimensions are
O0ft. by 12ft. 6in. by 7ft. 8in., and she will be
fitted with engines 1lin. and 22in. by 15in. stroke,
and boilers 7ft. 6in. by 8ft. 6in. long.

On 8th inst. the launch took place from the
building yard of Messrs. Napier, Shanks and
Bell, at Yoker, of the steel screw steamer
Shengking, built for Messrs. John Swire and
Sons, London, and intended for their Chinese
coasting trade. She is 260ft. by 38ft., with a
shade deck and deckhouses for the accommoda-
tion of a large number of passengers. The
engines, to be supplied by Messrs. David Rowan
and Son, are of the most improved type, and the
vessel will be completed with steam cranes,
winches, &c., of the most complete description.
The owners were represented at the launch by
Mr. J. H. Scott, and the vessel was named by
Miss Shanks, of Belgrade Villa, Pollokshields,
The Shengking is the eleventh vessel built by
Napier, Shanks and Bell for service in China and
Japan.

On Saturday last the s.s Isle of Kent, which
has been built by Messrs, Ropner and Son,
Stockton-on-Tees, to the order of Messrs, Dixon,
Robson, and Co,, of Newcastle-on-Tyne, was
taken to sea for the trial of her machinery and
adjustment of com The steamer is of the
followi dimensions, viz.:—Length between
rpendiculars, 315ft.; breadth, 40ft. 6in.; depth
moulded, 23ft. 7in., and has received the highest
class at Lloyd's. She has a ha]f-goog, raised
quarter deck, and a partial awning deck extend-
ing continuously from abaft the engine-room to
the bow, with chart and wheel-house amidships,
and also a large iron house containing commodi-
ous quarters for the engineers. The saloon and
cabins for captain and officers are in the P
aft, while the crew and firemen are berthed in the
forecastle forward. Her triple-expansion engines
are by Messrs, Blair and Co,, having cylinders 22}in.,
87in., and 6lin., diameter, with a piston stroke
of 42in., which are supplied with steam from two

large steel boilers having a working pressure of
160 Ib. The haoll and machinery have been built
under the supervision of Mr. Dykes, the owner’s
superintendent, who was present.

On Friday, the 8th February, Messrs. Wm.
Simons and Co. launched complete, with steam
up and ready for work, a steamer for carrying
sewage sludge. It is built to the order of the
Salford Corporation, under the direction of Mr.
J. Corbett, their engineer, and is capable of
carrying 600 tons of débris, It will receive its
load at the Sewage Works below Salford, and
convey it outside the Mersey into the open, a
distance of fifty to sixty miles. The vessel i1s very
strongly constructed, the hull, boilers and machi-
nery being to Lloyd's 100a Class, and will have a
speed loaded of ten knots per hour. The hull is
constructed of steel, divided into ten water-tight
compartments, and has a raised deck forecastle.
Accommodation is provided for the officers amid-
ships. The engines—two sets—are of the triple
expansion type, driving twin propellers, and
steam is provided by two steel boilers of 160 1b.
working pressure. The hopper is formed of four
tanks, each of 150 tons capacity, for the reception
of the sewage; they can be filled separately
or simultaneously as required, and can be dis-
charged by a distributing arrangement fixed on
deck. The vessel is named the Salford.

On Monday, the 11th inst., Messrs. Irvine and
Co., West Hartlepool, launched a fine steel screw
steamer of about 3500 tons deadweight cu'rﬂgg
capacity, built to the order of Messrs. Jackson
Brothers and Cory, London, The vessel will
take Lloyd's highest class, and has been built
under special survey. Her dimensions are 290ft.
by 39ft, by 21ft. 8in. The deck erections consist
J half poop, raised quarter-deck, long bridge,
and topgallant forecastle. The saloon and cabins
for captain and officers are fitted up in the poop.
The engineers are berthed under bridge deck at
after ond of engine-room, and the crew in top-
gallant forecastie. The hull is built on the web
frame iple, with double bottom for water
ballast fore and aft. hatchways are fitted,
four steam winches by Irvine and Cs. steam
steering gear amidships, screw gear aflt, lﬁ‘
donkey boiler, and direct steam windlass. o
boats are placed on beams overhead, and all
modern appliances rfrillh be ﬁitta-d for gu:;;rll
trading. KEogines of tho triple-expansion type
are gng mpgpliad by Messrs, Thos. Richardson
and Sons, Hartlepool. The hull and machinery
have been built under the supervision of the
owners' superintendent, Mr. William Damlin.
The vessel was named Ibex by Miss Rosie
Jackson. This is the third vessel built by Messrs,
Irvine and Co. for this firm,

THE PATENT JOURNAL.

Patents,"

Application for Letters Patent.

*." When patents have been *‘communicated” the

name address of the communica party are
printed in italics, -

20th Janunry, 1895.
2005. CirovLAR Kxrrring Macmines, J. Higham, Man-
chester

2006. Repvcine Faictiox in SLuicE YaLves, T. Blake-
borough, Brighouse,
2007, Barsry Varves, R. Cockburn, G .

2008, CasTiNG LoNg Lexornas of MeTaL, W. J. Warren,

2000. PENDANTS for GAs Lawmys, &c., W. Beal, Bir-

2100, Oanurs for ELECTRICAL DistrisvTiOoN, G. S8chults,
Liverpool.

2101. AssorBeNT Towers or Papa, R. Ecroyd, London.
Elﬁ. STARTING and BroPrING APPARATUE, J. Dulait,
ve .
2108. CcHANICAL Cooxmwa Por, J. V. Moore, London.
ﬂ%&. Rearine and Mowinog Macmixes, J. Picken,
lasgow,
!1%5, Barery Btiemnor, H. Fraser and A. McHardy,
El%ﬂ.uhlﬁgn:c TyrewriTiNG Macu xg, G. T. Plunkett,
2107. TasrLe CuriEry, P. T. Smith and W. Tyzack,
Sheffield.
2108, Bockers of Miwvzrs' Picks, F. Willoughby,
Sheffield.
2109. Axes, J. Wall, Bheffield.
2110. Fernores for Umenxrras, &c., E. F. Wickham,
London.
2111. Rorary Browers or Poumes, T. W. Green,
London.
2112. Or. Lawrs, R. Wilson, London.
2118. Guine Bracxer for Door - rop, F. Banks,
London.
2114. ExtRAacTiNG GoLp from Oae, A. de C. Boott,
London.
2113&. llllrmnn of Brxpixo Docomexts, G. W. Mallet,
ton.
2116. ProTecTING TROUSER Borroms, A, H. C. Burrow,
London.
2117. Ngw CigarR CurrER and LioaTER, F. Schultz,
London.
2118, Viewinoe BrEreoscoric Ficrumres, E. de Pass,—
(P. Mocssard, Frunce )
2119. BrcUurINg HEIRT, &c.,, Srops, J. D. Jones,
~ London.
2120. BpectacLE Cask, E, A. Darling, London.
2121. FoormoLp Garocues, J. F. O'Brien, London.
2122, Sawixoc MacHinNgs, F, W. Kitto, London.
2128. BareTy APPLIANCES for TRAMcARS, H. H. Btélting,
London.
2124. PortaBrE Hovses, P, Cave, London.
2125. Brusems, P. R. J. Willis.—(C, W. Roche,
Canada.)

2126, WaTER - cLoseT Paxs or Basixs, T. Balter,
London.

2127. Bur~ERs for Lavrs, W. Morgans, London.
2128, ELEVATING APPARA G. G. Hunt, London.
2129, MacmisE Guws, G. V. Fosbery, London.

2130. WrexcHEs, A. J. Boult.—(The Mossberg Wrench
Company, United Stales.)

2181. MxcaaNism for TyvrEwrITERS, G. Salter and J.
8. Foley, London.

2182. AnsosTiNG the BEats of Carms, F. Woodhead,
London.

2133. ErzcrrICc BaTTERIES, J. Pogneaux, London.

2134. EvmcTRIC S16NALLING APPARATUS, A. B, ¥ Bague,
London.

2135. ArramraTyus for RerricEraTING, A. J. Adamson,
London.

2186. Arpor Press, J. H. Bheridan, J. H. Dale, and
P. H. Farrell, London.

2187. PrinTing Termorars, . A. Beck and 0. Rock,
London.

2188. TraNsrERRING Goopson Rarcwavs, R. H. Livesey,
London.

2189, Looms for Weavize Rimsoxs, J. Reixach,
London.

2140. Exrrosiox Exaixes, T. Gilbert-Russell, London.

2141. DexTisT CraAMPs, R. Richter, Berlin.

2142. PrixTiNg MacHiNEs, W, 8., J. K., and W. W.
Foord, London,

2143. PyzuMATIC TIRE AIR VALvEs, J. M. Dumstrey,
London.

2144. Cycores, C. Paulitschky, London.

2145, MaxvracTUvrIiNG SHADED Fammics, J. Dietsch,
London.

2146. FLy CarcuErs, F. Tunbridge, London.

2147. Rixas for HoLpiwa, &c., CorTtans, W. Woolf,
London.

3lst January, 1895,

2148. WeicHT GEARING for Biovcues, A, J, T. Chinner,
London.
2149. Croar MaxvracTture, M. Dussel, Baden, Ger-

IMADY .

2150. &'m Brace AttacaMesT, H. Rogers and T. B.
S8hevling, Birmingham,

2151. IscaspescEsT Gas Liont Masties, T. Andrew,
London.

2152. CErTAly WovEN Fapnics, G. and F. Priestley,
Bradford.

9158. Hypravric or FLvip Pressvre Mortons, 8. H.
Wright, Liverpool.

2154 1sTERING Tar, M. Ballinger and W, Baynton,
London.

2155. Rupser TomLer Wasazrs W. H. Chase, jun.,
London.

2156, ApJUSTABLE 8TEAM or Varour Bata, T. R. Curtis,
Bristol

2157. HoLping BLiND or other Corps, E. R. Wethered,
Woolwich.

2158. MErHoD of PmrinTiNG on Bisque Porremy, T.
Holt, Stoke-on-Trent

.‘ilﬁnn. SBuproRTING BLacksoaARDaon Easxrs, W. Woolard,

erts.

2160. Fuxsen Brorrer, J. Rixen and W. Baynton,
London,

2161. GesTLEMEx's REvERsisLe Trousens, J. Carse,
Northumberland.

2162. OasemexT FasTENER, H. Bo

2163. 8mcvrinc TirEs upon Coacn
Glasgow.

2164. MorLx Trar, W. Anderson, G 2

2165. Cvore Tox Currr, F. Crabbe E. M. Parfrey,
Swansea.

2166, %I..IDI Rgn. 1'5 Huk;ﬂtﬁh Hmcﬂhuur.
2167. Borrox Baow Carps, T. Morton, .
& R

2168. Looms, E. Hindle, G.
Halifax,

2160. ArpaRATUS for TiLTING Casxs, E. Edwards, Bir-
m.l.n.gh.lm.

2170. Bracker Pix ProtecTOR, J. B, Hardisty, Bandi-
ACTC.

, Crediton.
HEELS, N. Munro,

2171. Mecnaxicar Powxr, W. Burns and J. and J. A,
McLay, London.

2172. Locks, H. D. Fitapatrick, Glaagow.

2178. Cvcrx CoxsTRUcTiON, T, F. Walsh, Dublin.

2174. BoLr Exp Qurrixo Toow, J. Brierley, Middles-

S M anion Gindmis: Sanck s S TS
W. Cobden, Longport.

2176. Fromar DecomatioNn of Porremy, W. Wade,
Burslem.

2177. Stmam GexzmaToRs, W. Hik and O. Ellott,
Sunderland.

2178, Coars and SrmiLar GarmExTs, J. M. Thompson,
Manchester

2179. Fritino and Qurrise Coars, J. M. Thompson,
Manchester.

2180. OarsurerTiNG GAs, W. Ewing and J. Meikle,

ﬂh*uv.
2181, Tars for Casxs, B. B, Openshaw, Manchester,
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2182, Evzorric Lamr, G. F. Attree, Brighton.
21588, UnsrErLa Bricks, L. hndhua, Berlin,

!lﬂ:mﬁm Framz MovrLpines, G. W. Butt, Little-
2185, mwo Crares, H Sch'esinger, Berlin.

21% ;:Em and other Sraxweas, U. L. Parkin,

e

2187, Barery BepetmaD GUuamD, F. Jordan, London.

2188, DismiLLiNg and Gasiryio Omis, R. V. Horsfall,
Manchester.

2180. Birriarp Tasies, A. and H. Normanton, Man-
chester

2100. Evtrrisc MacHises, W. and C. W. Harrison,
Manchester.

2101. BuLPHATE of AMmoNia Barvmratom, P. Duggan,
Rosherville,

| 21902. Horpise Boesiss, P. Bmith and 8. Ambler,
London.

2103. BorrLE BrorrEriNo, R. J. Urqubart. —(M. Locice,
Germany.)

2104, Ovork Tire Varves, J. C. Hall and W. G. Hall,
London.

2105. ETuEr SBatvmaTor for Limmriont, W. Houlder-
shaw, Liversedge.

2196. ‘:;mm and SoLvENT for MeTaLs, H. Crowther,
London.

ilgi; ﬂ;ﬂlﬂﬂﬂﬂ'mﬂﬂ Ooar, A. B. Bouthall,

e .

2198. Box-kEvs and SpaxwEns, R Downham, London.

2199, MeasvriNe QuastiTiEs of Srimums, A. Benlor,
London.

2200. SteEriLisED Frurers, O. W. Brandenburg and F.
H. Pott, London.

2201. CrucisLes, J. W. B. Holt, 8. Hargroaves, and J.
Davies, Liverpool.

2202. Boox Rests and Arm Borrorts, T. G. Harig,
Manchester,

2208. Oamrpox, 0. W. Brandenburg and F, H. Pott,
London.

2204. Brxxzve Exraxpens, F. P. Wright, Li

2205, Sorrexive and Pomirving Warer, H. T. Wright,

2206. Ecowomisiva Bomer Fuxi, E. M. Mallett,
London.

2207. ReavLaToR for Gas Cooxmwo Broves, D. W,
e D in.D T, Sanil

2208. Cvcre Pepaws, C. on.

2209. SurprLy of WarEr to dw-rrl, &c., A. Long,
Im{'lwm H for B C. E. Billing

2210. Wire Horpxr for Brusaxs, C. E. b
London.

2211. SpectacuLAr Bmows, 1. Kimlfy, London.

2212. Featasr Broom, H. H. Lake.—(/J. Slutigardier,
Fermany.)

2218. Propucixc Oxveew, J. C. Richardson, London.

2214. MasipuraTing LEap Prres, W. Barns, jun.,
London.

2215. Bcrewine MacrinEs, C. Jahn, London.

2216. AttacEMENT for Prick Tickers, F. G. BSage,
Lund.un.

2217. Haie FastenErs, G. and H. Lichtenfeld,
London.

2218. AvrtEaNatiNa Curmresms of Ersctricity, G.
Hummel, London.
W. Wright, London.

2219, PoLicE LANTERNS,

2220. HoLoxr for BorrLes, W. -funul, London.

2221, Omusxixs, J. Petersen, London.

2222. Cmrapres, G. H. Webb and A. M. Walker,
London.

2223. ProsograrEs, G. McMurdie and ©. Daggett,

| 2224. AprriaxcES for INcaxpEscENcE Gas Liomts, J.
Moeller, London.

2295. FaciLitariso the Drawive of Ossgcts in Brace,
J. V. Gane, London.

2226, ProTEcTOR for Cycrx Bmoms, E. and A. Brown,
London.

2227. Pixrs, H. Brockelbank, London.

orors, W. A. Clatworthy,

2228, OperATI®G ELECTRIC
2229, Lear-ToRNERS, M. S8impson and W. Springett,
London

London.
2280. Ovcues, J. Marriott, London.
2281. Ovoues, J. Marriott, London.
2232. InD L. D. Williams, London.
2283. CRANKS, J. Wilson, London.
| 2234 Maxvracture of Evastic Fasmics, E. Deits,

London.
2285. AvromaTic Liguip BuppLy, A. V. Tims, London.
imm, W. 5. Bimpeon,

2286. TurNiNg the Leaves of
London.

2237. Inxpvcriox Coirs, J. F. Bachman, J. Liebscher,
and A. Vogt, London.

2238. STrEET ApvERTISING NoveELry, T. Hether and F.
T. Easton, Hammersmith,

lat Felruary, 1895,

2280. BeLr Haxores, J. Parker,
2240. Hypravric MoTtogr, J. Overton, Coventry.
224]. REOULATOR-CHARGE VALVES, w. J. , jun.,

London.
2242. Pickixc Strars for Looxs, W. White, Bradford.
, G. Marchant,

2243. MouxsTiNG BareTy VALVE
Bradford.

2244. BEWER ‘l-'l:rrmlu.m'r'ul:l=:1 W. Wall, Innd;n.

2245. SecrriNG ClGARS CioarerTEs, P. A. Abra-
hamson, London.

2246, FrLrixo Borries with Liquips, G. A. Bwindley,
Swinton.

2247. Serwpres, B. A. Dobson and J. Turpie, Man-
chester.

2248. MuxErs' Barzty Lamrs, J. H. Rothwill, Man.
2240, Erﬁmu or Dirrusing Liquips, R. B. Walker,
Dundee.

2250. TrirLE PoLx SwiTcaes, F. H. Starling, Notting-
2251. i‘mmn, A. E. Dinsmore, Liv
2252. RouesEr CoMpEnsxErs, T. G. Beaumont, Halifax.

2258. ADJUSTABLE SOLDERING ORamr, J. F. Whiteside,
Clitheroe.

2254. Govur Bavws, J. H. Exley, Bradford.

2955. Rims for Howpixo Cyore TirR H. Cooper
Bristol. ¥ '

2256. TarEAapINe NExEpres, J. Barlow, Nottingham,
2257. BrorrErING BotTLES, J. A, Dublin.
2258, Foo BiawaLr, H. N. Baxter, N n.

2250. Non-coNDUCTING BAD-1RON STAND, W. R. Hatton,
London.

2260. OraxoE PrELEr, W. Swarbrick, Flectwood.
2261. BaNITATION of YacHTs and Vessmis, H, Ward,

G ;
'ICE for the Usk of BuoxErs, &c., J. Potts,

2262.
A
2268, TcH LioaTEr, A. F. Genlain, Weston-super-
2264. MarTiNG of Grain, E. Larsen —(The Berliner
Actiengenell Jor Eiusenguessere: and Maschinen-
Jabrik vormals J. C. Freund and Co., Germany.)
2265. VESTILATING of CaRmiacms, W. Willlams, Mor.
I riston, near Swansea.
2266. Reczrracie for Nzxpres, &c., F. Samuel,
London.
2267. VaLve for Liqmps, M. Syer, London.
2268. W 8. Bastow, London.
mm:cm h.. Iﬂl‘ m -rq- Et ﬂumrl m"
2270. PerumaTic Timzs for Vemioums, J. H. Barry,

on.

2271. PrevesTiNG Borms from Brirrive, R, H. Cour-
tenay, London.

2272. Commixep Bcarx and Pexcin, A. D. Watson,
London.

2278. Fivxs for Lerrens, F. Miller, London.,

2274, BursErs or Lamrs, W, Darby and 1. Darby,

2275, Arraratyus for HEaTiING WATER, W. Darby and
2976, AvH FL to B F

- PLYING UIDS URF A .

ACES, Tingle

2277. CoxwepcTiNG ELECTRICAL ACCUMULATOR PraTEs,

3. Hirschmann, :
PropucTiox of MeTaws, W. Kauf-

2278. Prooess for

'm. Pyxeumartic Tires, H. and 1, Wood,

Ottawa.
mll GaLvaxomeTERs, W. O. Bmith and G. K. B.

phinstone, London.
2281, GoLr Boores, G. IW. London.
2982, Rurway SigwaLrLise, W. 8. and C. R. Boult,

London.
2988, TiLing Roors, O. A. Ellis, A. B. Partridge, and
F. Shenton, London,
2084. ArsvsTmests for Marreesses, C. L. Flelder
-on-Thames.
2285. WAY - switchk Faoes, R. T. Waldrep
London

2986. Horpixo Leaves of Booxs, E. L. Brown,
London.

2287. Kiuws for Baxiwe Eartaexwarr, W.T. Griffin,
J. Lewis, and G, H. Lhﬂllgﬁ London,

2288, Vovuralc Barreries, D. G. i"iugﬂl.ld. London.

2280, RecompiNoe Coxvemrsations, J. E. Kingsbury
(The Western Blectric Company, Unifed Stules,)

9990, BorTLE - wasHING Arpamatos, W, Oarter,
London.

2201. i.u'r:;mm for Crixtcar Forcers, D, M. Gill,
London.

2202, Vevocirepes, E. R. BShort, — (Moldner and
Skreta, Germany.)

2208, Air CompressiNg Macn:nes, C. T. A. Hunssen,
London.

2704. BrparaTiNG LuBmricaxts from Warss, O. 1.

simonsson, on.
E. Edwards.—(A4. C, Haunstrup, Den -

2205, fmnnl.

.-rm.mrai%mn for Borruee, W. B. and A. Bishop,
London.

2297. VexT Pros, A. A. King, London.

9208. BecvriNg Hasprz-sars of Verocrrepes, C. J.

e

2299, r-cocK, J. Catterall, London.

2300, CroseT Bea1s, T. J. Bhaw, | ondon.

2301. Domestic Raxcms or Ovess, W. Whittle,

Loudon.

2802. dlgmu Nurs on Bourre, B. H. Courtenay,
London.

2303. LionTiNG, &c., Erecrric Lames, L. Hermard,
London.

2804. BorTiNe PamTicLes of Mareriar, L. Plette,
London.

28085. I!‘nmuamumgnﬁlll Ives, London,

2806. Fork Guarps, J. J. P. A. Goggin, London.

2807, HeaTine Warsr for BolLERS, W. and W. A.
Olark, Lomdon.

2nd February, 1895

2308, TesTiso METALLIC QUALITY in Inox, J. A. Ewing,
Cambridge.

2800. Fiuters for WarEr, &c., E. J. Duff, Mac.
chester,

2310. Cover for Lusmricarixc Horms, R. H. Cohn,

Gosforth.

2811. WATERFPROOF J. H. Nunn,
London.

ﬂﬂnﬂlumm ELecTRICAL PrEssURE, J. T. Niblett,

2818. MaxvracTurIiNG Moxoxipe of Avvaasium, W.

Hlﬁ.#’mﬂmw:*ﬂ']ﬁltﬂ.m H. 0.

F.Jd.

2816, Compixep Horrow Prrx Prue, H. Davies and R.
8. G. Lewis, Bunderland.

9317. Spcurixe ToorL Bacs to Ovcies, D. A. Martin,
Birmingham.

2818. BrowaLLiNG the Srxxp of Excixes, J. T. Dawes,

Liverpool
2819. Pire Covers, E. Brown and 8. Brown, Bir-
ham,

2320. &m Moror, J. Griffiths, Wrexham.

EHILPM“ Gaxz, H. O. Roberts and J. O. Roberts,
Gloucester.

2322. Lerrerep IspEx-sooks, J. R. Bell, Newcastle-

on
2528, Pavinc Sraes, C. and A. Musker, Liver-

1!5: TeLL-TarLes for Excines, Walkers Engine
Indicator and Recorder Company, and J. K.

SHAVING - PAD,

berg, Liverpool
m&.rg,rm &c., A. London.
2826. Horsesmoes, A. E. G. Way, Bristol.

2827. O Moror Varve Mormiow, T. A. W. Clarke,
Leicester.
2828, PyeumAaTic RoLLER Skates, F. L. Gibbs and W.
Wright, Birmingham.
2829. -PROPELLERS, T. Smith and SBons and T,
Smith, Birmingham.
2880, WATER-MARKING PAPER, H, G, Forbes and E. M.
Bommerville, Bitton, near Bristol
2881. LusricaTING STEAM Excives, J. A, Frerichs,
jun., Erith.
2832. Extivovisuise Fires, J. W. Radford and T. W.
Marsters, Nottingham.
2883, Usixe Euscrric LieET, A. G. Adamson,
Glasgow.
2834, Spiwpurs for Bram-rramine Macmiwes, J.
Booth, Manchester.
ﬂlﬁ Pracixe Prres in Bricks, H. Windmiiller,
2386, Barery Bir, A. J. Howell, Hawes, R.B.0.,
Yorks.
2837. Last Burrort, M. O'Fallen and J. P. Tolton,
West Bridgewater, Mass,
ﬂa&mﬂmmmc Core, R. Richardson, Barrow-in-
ca8,
2380. Onramvixe Momios, J. Harris and J. Reah,
London.
2340. Fasmic for Makmo Tiees, J. W. Smallman,
London.
2841. Drnivise Euvectricar Macmixes, W. H. Halls-
worth, Dukinfield.
2342. Nur and Screw Dmiver, F, H C. Harper,
London.
2348, Erxctric Lamrs, A. E. Pope.—(F. R. Pope,
Holland )
2344. Trovsers' STRETCHER, 8. Brown and J. T. Lan-
caster, London.
2345. Lawmrs, A. W. Martin, Manchester,
2346. TemprEs for Looms, W. Simpson and the Duplex
Weaving Ap ce Co., Ld., Manchester.
ml:uugu or other Rotary Excines, W. Greifenberg,
om.
2348, SiexarrLino, R. Muschamp, London.
2849, Sappres for CycoLes, and Mats, A. E. Wale,
Birmingham.
2800, Stor MecaaNIsM for DRums, &ec., V. Bergmann,
Birmingham.
2351. Vore REcORDING APPARATUS, W, Lake, London.
2852. MecaaNicAL Broxems, T. Forknall, London.
2858, ArMILLARY BraEres, 8. M. Gibbs, London.
2854. Door or PorrmiEre Rops, &c., T. G. Jeflery,
London.
mlin Testino Arranatus, W, E. Ayrtonand T. Mather,
ﬂsﬁn EI'ITIH'L'II for Music Stasxps, T. J. Hammersley,
On.
mlknﬂdm’ for IsvaxTs and Isvavips, E. Auerbach,
on.
2858 Kiuwns for EartoEsware Prrees, &c., J. Hall,
London.,
2850. RapiaToR Grate, B. H. H. Klene, London.
mmg:’m InciseDp Facias, and Tasvets, C. F. Cave,
b.
ilﬂldll;n'!dtlvul.fmu Oaminer Froor Lawrs, A. Kelvie,
on.
ﬂ?‘i!. Wire Crotea K~ Beopiwo for Oars, J. Bmith,
].'Hﬂ'uﬁ.
2368. Paorooraraic PrisTiNG Frames, A. H. Petit,
London.
Breacuixo Powper, E. Fidler, Liv
ArcurTects’ Ber-squares, F. R, Lawson, Fen-
ton.
2366 ELECTRO-DYNAMOMETERS, Bieruens Bros. and Co.
and E. F. H. H. Lauckert, London.

2867. PoLLEy CArRiEms for Wire Puris, C. Hodgeon,
London.

2364.
2865.

Imnn,hndnn.

2808, ExoraviNe MacHines, F. Wright. London.
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2869. Oraxce Cakg, G. Fietta, London.

2870. PreveEsTivGg Vesszrs Oarsizive, H. A. W.
Middleditch.

ﬂ}l. Tﬂ; Gauzs, R. W. Barker.—(G. L. Brower, United

2372. Mavtivg Graln, J. W. Free, London.

2878. Socxer Jorsts, Bullers, Ld., and E. J. Chambers,

2374. Taxxk and ArpPaRaTUS for Liquins, T. P. Marsh,
London.

HWG Mecaawism, T. W. and A. H. Watson,

2876. Pristivg Macamves, T. R. Johnston, London.

2877. SmArPENING and PoINTING PENOILS, 6. Hampton,
2878. True-raBLE, L. M. D’ ; London,

2879. WATERPROOF GARMENTS, A. Lee, Lond
2880. LAMP-HEATED WATER \"m. H. B?LTnthm,

ﬁa‘.l. .» London. .

: 'l‘n:-wmn CHINES R.Hurtzbu? London.,

mmﬂncnm Goxs and Uumnn' Es, F. .'Guhnd,
on.

2883. IxpicaTING PosiTioN of SunkEN Smres, T. Bur-

2384, Eumur. Bxspinoe Macuives, 8. G. B. Cook,

2885. Brock Icx, H. V. Weyde, London.

2886, ﬂulmmu Ores, A. M. Clarke.—(W, J.
Hammond, United States, and J. Gordon, Brazil.)

2887. Diazo Dye-storrs, A, M. Olark.—(P. Becler,

Russia,)
4th Felbruary, 1895,
2888, APpamaTUS for Dorryinze Crorees, J. Wilson
E I ] ]

2380, Hypro-pNEUMATIC MoTOR, C. J. Eyre, London.

2890. ApJustaBLe Movstacee Lip, F. Holland,
Llandudno.

2891. PxzumaTic CroTcH, R. A, Ward, Kettering.

2802. Arc Lawrs, F. W. Branson, Leeds.

2398. ANCHOR, W. B. Powell, London.

2804. PrmmarY BarrERIEs, H. and E. M. Levetus, and
W. Rowbotham, B ham.

mt:.nmmu for Cycres, W. H. Wallis, Southamp-

2896. Power Loom Dospizs, W. G. Bimpson, Gala-
shiels. e

2807. MixErAL Water Borrie Orexer, R. H. 0.

Cotton, Birmingham.
HE. HaxpLE FasTENINGS, J. Gaskell and W. Foulkes,
2300. SgercHING or Drawing Easer, J. S, B b,
: urgess
ﬂ%. DecoraTiNo METALLIC BepsTEADs, O. Meason,
2401. Pxeuvmaric Tires, F. Westwood and W. H. Paull,

2402. Wovex Fasnios, F. Westwood and W. H. Paull,

2408. BwrveL CourLing WATER Tower, E. Westbrook,
Tunbridge Wells,

2404. Boor Bock, B. Dawes and R. R. Jardine, Bir-
miogham.

2405, Rovorine Hogrses' Ssoes, J. Ford, jun.,

Plymouth.
2408, Carriers for SiGxaL Corps, A. K. Evans, Dun-

2{5;. StEaM Reriever for Kerries, &c., G. Gray,
Bheffield.
2408. RoLrers, F, H. P. P. Oram and E. Dothie,

2400. BrEpces, W. E. Tuwmner and W. Wrathall,
Keighley.

m].!u, unl‘:'rmmn Coxpexsep Mirk Tins, W. Dornan,

2411. PygvmaTic Homse CorrLar, G. T. Plunkett,
Dublin.,

2412. Post Carps and Letrrea Carps, H. B. Le Mesu-
rier, Bouthsea.

2413, A Sarery SBmirrur Houpmm, G. Bird, Hook,

Burrey.
2414. Oars, F. W. Thompson, Manchester.
Hllindmﬂummu Beats and Boxzs, F. H. Ayres,
2416. DerLecTiNG HEAT into ArarTvENTS, G. Milner,
London.

2417. Homsesror ProteECTOR, J. Bennett and J. Min-
her, I B,
2418. Ormasmwo and Pormumwe Kwives, 8. Rideal,

Manchester.
2419. OremaTING RAmLway BwircHEes, J. Baxby,

2420. WaLxiNo-sTicK DisTaNcE MEasunrer, J. Blacker,
2421. ArracHiNg PurLrLeys to Smarmivg, W. Mussel-

white and H. Simpkins, Bournemouth,
2422, HypravULIC G ApParaTrs, J. Klein,
London.

2423. OarexpaRrs, J. Harper, ,

2424. DirFERENTIAL Low-PRESSURE STILL, A. A. Robin,

2425. Dress FastenErs, G. H. Gl Hallfax.

2426, BaLL GRINDING in.u, A. Herzfeld, London.

2427. MaxuracTuRe of Etmers, 0. Tmray. — (The
.;:rbwrk? vormals Meister, Lucius, and Briining,

rmany.

2428. Barus, G, F. Butterfield, London.

2420. TeawiNe Frozexw MEaT, J. D. Postle, London.

2480. Issvratise Evecorric Cowpucromrs, G. G. M.
Huding];nm.—{!‘h Firm of Felten and Guilleawine,
Germany.

2431. Plgrm:u Bores from Issurv, M. Pitsch,
London.

2482. GarmexTs for GyMNasTIC PERroRMANCES, H.
Btelling, London.
Jelly, London.
London.

2488, PreuMaTic TiREs, J.

2484. BwerTMEAT, G. Sifo,

2485. AvpieLe RxoisteEr for Oriesagk, &c., 0. W.
Hayler, London.

2436. Foo-siGNALLING on RaiLways, E. A. B. Bowden,
London.

2487. ArraraTUB for GENERATING GAs, D. B. Morison,
London,

2488. DecanTERS, H. A. Domenget, London.

2439, mfa.gnuu, H. H. Lake.—(A. du Bois- Reymond,
GFermany.

2440. Drymsc Waste VeserasLe Busstasces, P,
Behottliinder, London.

2441. Comx - rreEp ArrParaTUS, J. Fotheringham,

London.
2442, Lapres’ Hat F. von La Roche, London.
2443, Laxpina Ners, W. Baker, G. Raener, and H. G.
th, London.
2444
2445,

RecerracLes for Dust Smoors, P. J. Jackson,

London. |

2446, ArraraTUS for RerLEcTiON of LianT, J. Boyes,

2447. MAxING Sorx Lixmsos for Boors, C. H. Lange,

2448, Mronawicar Tovs, A. Bamland and H. von
London

Berlepsch, .
2449. Tawxs for Precrritation of Bewaoe, G. H.

S8kelsey, London.
2450. BULBS of INCANDESCENT Laxrs, A. L. Fyfe,
Londom.

2451. ProtECcTING BEHIPS fromm Comrosiow, Bir E. J.
Harland, London.
2452. GrapvaTINg or Coorinag APPamaTus, J. Klein,

London.
5th February, 1805, {

2458, Nox-suirpive Boor Heer Ouip, Z. J. Francis,

2464. CompiNaTiON DRAWING BoARrD, C. W. D. Boxall,

‘Hﬂi IxsTR H. (; Walters, B [
EIGHIXNO UMENTS, . '

w T. D. Harrles, with. -
mr, T. D. Aberyst

AIR-TIGHT Janrs, W. Cooper, Castleford.

PrErArING DisTiLLED BEvERAGES, 0. W. Ramsay,

2450. Loo Gas Fire, W. E. Graham and F, H. Biddle,
London,

2455,

8t.
2456,
2457.
2458.

Pexs, H. Hewitt, London. |

THE E

NGINEER.

2460. Hex-coors, H. J. F. Rose,

2462. Woopex Tuse for Fexpine Borries, W. Jago,
Cornwall - g .

2463. ProteEcToRs for Boots, J. Rawson, B. Elson, an
J. Jones, Dukinfield.

2464. Porsrive Rans for Rarnwavs, T. Williamson,
Wishaw,

2465. IsurcTioN ArparaTUs, R. Finnie and W. Andrew,

Campbeltown.,
vrrEURIC and Nitmic Acip, W. Garroway,

G

2467. s for Busks of Corsgrs, R. R. Beard, Bir-
mingham.

2468. CEHaNoE GEar for Bicvcres, E. Deeley, Bir-

2460. Tix for Decorative Pumroses, T. Wearden,
Bradford.

2470. Iscaspescent Fire Frame, W. A. Hughes,

Ham HilL

2471. Wasnixa Powpers, A, Warwick, J. Bmith, and
H‘.?iw Nlcolle, London.

. L]

IcE Tasxks, J. Blddalugbmva L

2478. BusMARINE ToRFEDO BOAT, Carey, London.

2474. Drawmg Metarric Tuees, J. Hudson, jun,,
7 Co . T.F. W Bl.rminGham.

2475. Corrin FuRNITURE, T. F. Westley,

2476. New Mrerar Bmoxixa Pirx Jm, L. Weiss,

I i London.

2477. MaNUFACTURE of GoLr BaLrs, A. W. Btevenson,
Manchester. .

2478. GoLr Crum CarriEr, W. Snelgrove and R. F.
Goyne, Birmingham.

2479. Horsessoes, R. Abell, Derby.

2450. GarpEx LapeLrs, D. Tuley, Hatfield.

2481. MacHiNErY for PrisTinag Tickers, B. Jones,
Birmingham.

2482, Maxivg Tea, W. G. Maclvy and The Princees
Com , London.

2488. ACE Firgpars, C. M. SBtewart and H. J.
Wimshurst, Liverpool

2484. PartiTioNs for Packiwe Cases, P. 8, Brown,

Elna_gow.
24%5. TILISING WaASTE HEAT of Gases, J. Patterson,
W .
2486. Dusr ExcLuper for Dooms, &c., P. Treadgold,
Redditch.
2487. BMOKE-CONBUMING APPARATUS, A, Gerardin and
M. Ringelmann, London.
ME&;—:ELMG Boarps, A. Drummond and T.
W.
2489. Boxes, W. Strain, London.
2400, ArracEmENT for BEcurine Hars, M. Lopez,
Manchester,
2491. OsralNING VALUABLE ProDvuors, J. R. Lopez,
Liverpool.
2402. BueMaRINE TELEGrAPE OaBLEs, W. B. Seaton,
London.
2498, TrEaTiNg OmEs, J. Y. Johmson.—(L. Pélatan,
France, and F, Clerici, Italy.)
2494. BrovoLes and other Vevocirepes, P. E. Masey,
London,
2495. Tara, F, Moore, Landon.
MEHSLE, R. F. Rimmington and J. A. Rimmington,
on.
2407. Tumes for ArTEsiAx WeLrs, F. E. Dielticns,
London.
2408. Rotany Encing, E, W. Hughes and L. Campbell,
London.
2400. Barery Larr, E. W. Hughes and L. Campbell,
London.
2500. BrEaKING-UP the Burraces of Roaps, H. Morri-
son, London.
2501, MeraLric Boxes, Jahocke Limited, E. A.
Jahncke, and F. A. G. Gmelin, London.
2502. Kn1rTED FaBRICS, B. W. Eden and H. W. Scothon,
London.
2508, Prarmisza Macriwes, J. H. Walton, London.,
2504. CoLovriNG MatTERS, R. Holllday and Bons and
R. Holliday, London.
2505. Guy for Buirs' Derricks, F. G. Qassell. (A, .
Abbott, at present wpon the High Seas.)
2506. VevocrrepEs, C. Harte and B. E. T. Ewing,
London.
2507. VerocirEpEs, A. Devereux and H. Williams,
London.
2508. Doa Biscurr, J. and W. Blow, London.
2609. ProrograrHIC CAamEras, H. L. C. Ausbuttel,
London,
2510. FastENiNG Lapies' Skirtms, R. Schaefer, London.
2511. WaATER-TANKS, 0. L. Davis, G. D. Moll, and J. C.
Lebret, London.
2512. Bcaoor Desks, P. H. Taylor and the Scholastic
Trading Cumﬂanﬂﬂrintﬂ].
2518. Tvyrx, J. N, kelyne, jun., London.
2514. LasTts, J. Bowler, London.
2515. Crarvy Livxs, R. A. Breul, London.
2516, Cope for BlawaLrLiNe ArparaTUs, E. 0. Davis,
London.
2517. INSTERCHANGEABLE ManmoLE Cover, E. H. White-
ford, Plymouth.
2518, Pumps and Excing, A. E. Cutler and R. Donkin,
London.
2519. Provipivg Suip with Warer Barrast, H. A. B.
Cole, London.
2520, Drving Goops and ABsorsinag WateEr, L. Sin-
clair, London.
Eﬁﬁi lii?mlt Pixcers, &c., Milller and Holzweissig,
prig.
2522. OvcLe Pepars, P. R. J. Willis.—{(L. Gerteis and
J. P, Duprat, United States.)
2528. BrERILISED BURGICAL DRESSINGS, 8. Immenkamp,
London.,
2524. WrrTiva Pexs, F. Nevoigt, London.
2525. FLAT-BAR KNITTING MACHINES, C. H. Aldridge,
London.
2526, OarLexpars with RorLrine ArrParaTUS, A. E.
Walker, London.
2527. BaEer BHEARING MacHINES, H. Burgon, London.
2528. OCvcLE Rouspasovurs, E, 1. hmn. London.
2529. RaiLway Porsts and Bwircnems, 8. Rogozea,
London.
Eﬁﬁﬂmrmnmmu Tea and other Leaves, 8. Davidson,
2&%1. Et}intn.u, H. H. Lake.—{(8. H. Wheeler, United
tatlca.
2582. Maminers' Compasses, J. A. Hooper, London.
2583, Cramps for OrossEp WiREs, A. Levedahl, London.
2584. BorTine Baris, H. H. Lake.—{(The Cleveland
Machine Serew Company, United Slates,

2585. HANp-riecEs for DeExTAL BUrrs, J. D. Wilkens,
London.

2586. Carriace Burrxrs, H. H. Lake.—(C. A. Gould,
United States.)

Eﬁﬁ;ndEAn.wu BraxE ArpPaRaTUS, A. Kholodkowski,

0Tl

2588. TmeatiNa Ores, G. Robsom and S. Crowder,
London.

2580. Castivc Boxes for Propvucrsa BTERROTYPE
Prates for Rotary PrisTing MAcHINES, A. Bauvée,
London,

2540. Fruip SBEpArRATING APramraTUs, E. J. O’'Brien,
London.

2541. EvmctRic BurGrLAr Avarms, L. H. Hordern,
London.

2542. BrEAaMm VaLves, J. Casey, London.

2548, CONSTRUCTION of PorT HOLES for Baips, J. Casey,
London.

25;4!. ﬂ.;.nnu, A. J. Boult.—(A. C. Kemper, United

{ales,

2545. Fastexing Devices for Trusses, K. R, Schramm,
London.

2546, Prawivg, &c., Woop, H. Jelley and R. Dorrett,
London.

2547. Apvertizixa, R. E. Corsi, Londom.

2548. CowsTRUCTION of MATCH or VesTA Box, A. Argles,
London.

2540. LiworvrPE MouLps, E. Gired aud W, O. Thomason,

London.
2560. Gas Excines, 0. Crastin, London.
2551. Grixping the Movurms of Borrues, W, Bagley,

2461. ConsumprioxN of Bumoke in Borvemrs, F. Yeadon, |
Manchester

|

Hmmwnm Heatise Arparatos, T, 0. Palmer,

on,

2658, BEPARATING IMPURITIES fromm WATER in BoiLERs,
T. 0. Palmer, London,

2554. Composixc Macamves, P. M. Justice —( The Tachy-
type Manufacturing wﬂnh United States.

25565. MeTHOD of MAKING WiRED GLAss, E. W
London.

E.EE; 3‘!‘!&!1’& Coaring ArparaTus, J. B, T. Leportier,

ndon.

2557. CyvorLe WaEELs, 8. W. Maquay, London.

2558. ELecTRIC ARC LAMPs, O. L. Peard and A. Essinger,
London.

2550. ARTIFICIAL BTAINED, &c., GLass, M. E. Norris,
Richmond.

2560. Drymwae Froor, W. L. Wisc.—(G. Etumlg, Ttaly.)

2661. ELectric ARc Lamps, J. Jeffryes and J. Lea,
Liondon.

2562. FeepinG Device for Forxace Gates, M. Oschatz,
London.

2568, FrLute and Fire Tusise ArrLIANCE, C. Lillicrap,
London,

, jun.,

6th February, 1805,

2564, Lock Nurms and Wasnmers, B. B. Dadley, London.

2505. Bream and other Excines, B, Z., de Ferranti,
London.

2566. BorLer Forxaces, W. Dickinson, Newcastle-on-

Tyne.

2567. Bate, G. L. Lavington and E. A. Wright,
London.

2568. Rack fer HoLpiwag Tosacco Prees, F. Mason,
Penarth,

2560. Pressure Devices, E. Dawson, E. Bentley, and
C. J. Cockshott, Keighley.

2570. CuaxpeLiers, 0. Meason and T. Ford, Birming-

2571, BaarT GovErxors, J. H. Mann and 8. Charles.
worth, Leeds.

2572. Horse CoLrLars, E. Garnier and S. J. Prescott,
London,

2578. Boarr Tiz and Strock Baxp, &c., J. Campbell,
Dublin,

2574. MeTAL Boxes and RecerracLEs, J. R. Courtney,
Dublin,

2575. Frower Horper, E. Smith and T. P. Rennold-
son, Banbﬁdﬁﬁ.

2576. FLower HoLpar, E. Smith and T. . Rennold-
son, Banbridge.

2577. Working ExMBrorpERING MAcHINES, O. H. Webb,
Manchester.

2578. RoLLER BxaTEs, P. E. Masey, London.,

2579. Hair Corrers, J. E. Hulbert, Birmi

2580. Pickixa Baxps, W, H. Eastwood and
Manchester,

2581. Batms, H. Butclifie, Halifax.

2582. OmmMrEY Tops or Cowws, H. Butcliffe, Halifax.

2588, HEARTH-RUOS and DooR-MaTs, &c., G. Ramsden,
Manchester,

ﬂb%-l.h!'m BiowaLLIiNg for RBarLways, G. Bowman,

oT
2585. MaxvUracTURE of AXLE-BOX Guarps, E. Rees,

Blaenavon, Mon.
L. Jackson and D. Hersburgh,

2586. Bearivas, C.
Manchester.

2587. ExrroarvE BaeLL, B. W. Gillett. —(The Acticn
(resellascharl fir Cartonnagen-Induvsirie, Germany.)

2588, CorLrarsierLe Boxes, H. and A. W. Btevenson,
Manchester,

2580, HorsesHOE Paps, R. Hedley, Manchester,

2500. Fﬂn MovLpinags, W. and J. H. Oldaker, Bir-

2591. BiLexcer, F. Hayes, Runcorn.

25602, CoLLarsiBLE CLoTHES Momses, W. L. Btruthers,
Newcastle-on- e.

2503. WeicHiNo Macamves, H. B. Patterson, Deanc,
near Bolton.

2504, Gas GENErATOR, J. M. K. Ponnink, Germany.

2595, Maxmwo Pickers for Looms, W. Holt, Man-
chester,

2506. Foa BrowaLrixa ArpAaraTUs, J. W. Blackburnm,
Manchester,

2597. Propucine CurrenTs of AIR, J. D. F. Andrews,
London,

2508, Ovores, T. B. B. Brereton, London.

251;‘9. tinmcum the Names of Bratioss, F. Bhelley,

uton.

2600. AvroMatic Door Btrop, F. Hughes and J. C.
Webb, London.

2601. Rore Lock, R. Falshaw, Harrogate.

2602. Macmines for Weionmxe BaLe Goops, H. Pooley,

ham.
. Amey,

Liverpool.
zﬁuﬂs. FastENINGs for BLipine SasH Fraves, W. Nicol,
oW,
2604. Erectric Arc Lawmra, R. E. B. Crompton,
London.

2605. CARTRIDGE CARRIER, R. G. Broadwell, London.

2606. Becraring HoLLs, A. W, Gatficld and W. Clark,
London.

2607. Maxmwo Barrs RecogyisAeLE, L. H. M. Vilckers,
London.

2608. Device for HoLpixg MaTs to Froors, M. Levy,
London.

2609. MoNEY-BOX, J. Harper and Co., 0. H. Harper,
and C. Bpencer, London.

2610. Burrox-H00KS for Boots and Smoes, G. Nash,
London.

2611. GropeLess CHIMNEYS for Lamrs, A, Z. Germains,
London.

2612, Cur-rLowER HoOLDER, A. Gray, London.

2618. InTERNAL CoMBUSTION MoTORS, A. H. R. Pulman,
London.

2614. Dyeixc Fasrics Brack, W. J. B. Grawitz,
London.

2615, Borperixg Imox, G. B. Harkes and 0. E.

Bacon, London.

2616. AppParATUS for ASCERTAINING TiME, &c., J.
Ha , London.

2617. BTREET-sWEEPING MacHINE, N. B. Millar and F,

Mohle, London.

2618. Wick ApoustTER for Lamrs, E. A. Humphrey,
London.

2610, Cooxing Ovexs, F., W, Dye and J. Wells, London.

2620. O1L Broves, J. A. Buppiger, London.

2621. Becurinc Packiwe Cases, J. A. Buppiger,
London.

2622. OvcLE GeariNg, E. Detoni, London.

2628. CoxstRUCTION oOof HAIR-PIN, A.
London.

2624. Trawisoe or UnverEeziNo MEaT, G. A. Nussbaum,
Iﬂnﬂm T. Twynam and F. E

2625. RecoveERING AMMONIA, T. and F. E.
Matthews, Egham.

2(26. ELecTRO-COPPER BHEATHING, J. H. Cox, Greenock.

2627. Caxs, J. H. Moysey, London.

2628. Asarans and CispEr BirreEms, J. H. Kenyon,
London.

2629, IxsipE Cover for Barnrers, E. T. Hughes.—(C. L.
Friederichs and H, C. Fliege, Uniled States.)

2680, SPRAYING APPARATUS for Paist, 0. L. Burdick,
London.

2631, OwpER S1¥rTER and AsE ReceivEr, M. Greenfield,
London.

2682. BecuriNGg Boat Davims, T. R. Butler, London.

2638, Curing Fisu, The F‘is’h Utilisation Bymndicate,
Ld., and J. 0. W. Btanley, London.

2634. Boor FowismiNg, J. Butcher and J. Clarke,
London.

2685. BEARPENING Razors, W. P. Thompson.—(L.
Bcliwab, Germany.)

J. Linnell,

2636. Buestrrute for WHiTELEAD, &c., R. Alberti,
Liv
2687. and other Heap CovenriNags, J. W. Cooke,

Liverpool.

2688. Gas Excines, W. James, I.dug:aol.

2680, RevorLving Warr Guipes, E. G. Fields and the
Glﬂﬁ'ﬂn Grimsby Coal, Salt, and Tanning Company,

2640. Tosacoo Jans, J. Spring, London.

2641, Bripe Varves, W. ?'oe. London.

2642, MANUFACTURE of BUPER - FHOSFHATES,
Baatmann, London.

2643, Tosacco Box, G. H. Schofield, London.

F. W

FeB. 15, 1805.

=

2644. HoLpER for FLaT Inoxs, G. W. Banks and W. E.
London

m’ -
2645. Fire-mscares, J. W. W London.
2646, FirE Hosg, G, M. Erm

2647. Sairs, F. Cornwall, London,

SELECTED AMERICAN PATENTS.

From the United States Patent Office Official Gazette.

| E——

528,537, BrEam VaLve, K. M. Fryer, Washington, D.C.
—Filed December 26th, 1808,

(Trim.—{1) In a valve of the character described the
combination of the cylindrical casing, the rotary valve
therein eccentric to its chamber, and the compensat-
ing wedges movable in a circumferential direction
between the valve and the walls of the chamber. (2)
In a rotary valve the combination with the walve
casing provided with steam and exhaust ports in
a.ngug.r relation to each other, the valve
therein, a chamber between the valve and its casing
on the side opposite the exhaust port, and a commu-

nicating passage arranged to connect said chamber
with the exhaust port when the valve is closed, the
said chamber being so located relatively to the exhaust
port that a straight line between the two will pass
above the axis of the valve. (8) The combination of
the rectangular shaft C, the grooved valve B mounted
thercon, the tubular spring ¢ inte between
the shaft and the valve, the spring being seated in
channels formed in the respective and corre-
sponding in radius with the exte diameter of the

Spring.
528,549, Avromatic Exmavst Nozzie, J. T.
McLellan, Boseman, Mont,—Filed Janvary 16th,

1504,
(1aim.—The combination, with the exhaust sleeve

or pipe, of the annular spring lining arranged therein

—
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and adapted to be distended by pressure of the
exhaust steam, and to contract automatically and in
a definite degree corresponding to the steam pressure,
substantially as and for the purpose set forth.

528,930, Steam BoiLer, E. F. Edgar, Woodbridge,
N.J.—Filed November 11th, 1892,

(1aim.—(1) In a steam boiler, a series of boiler tubes

provided with incombustible walls located within and

v closing the tube at or about the water-line,
t with draught spaces at the edges of sald walls, a
series of ¢ tor tubes about the boiler tubes but a

short distance therefrom and extending upward to
about the level of the water-line and a pri g plate
interposed between the steam space and the u

ends of the circulator tubes, substantially as sct forth,

[528.930)

(2) In a steam boiler, a series of boiler tubes provided
with incombustible walls located within and

closing the tubes at or about the water-line, wi
draught apertures from one face of said walls to the
other, a series of circulator tubes about the boiler
tubes, but a short distance therefrom, and extending
upward tnhnhﬁt the lag hgf tht% water-line nnEn;
primin te interposed een the steam space
the ?prgf end of the eirculator tubes, substantially as
got forth.

TEROAT IRRITATION AND CougH. — Soreness and
dryness, tickling and irritation, inducing h and
affecting the voice. For these symptoms %l
Glycerine Jujubes., In contact with the glands at the
moment they are excited by the act of sucking, the
Glycerine in these ble confections becomes

vely b . Bold only in boxes, Tid.; tine
1s. 14d., labelied, “Jauzs Errs axp Co., Homace
pathic Uﬁamhta, London."
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