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EXPRESS COMPOUND PASSENGER ENGINE,
WITH SINGLE DRIVING WHEELS, NORTH-
EASTERN RAILWAY. — WORSDELL AND V.
BORRIES' SYSTEM.

IN our issue of January 8rd we mentioned that Mr.

T. W. Worsdell had built five compound engines, with

eylinders 20in. and 28in. in diameter and 24in. stroke,

with single driving wheels, 7ft. 7}in. in diameter, and we
stated that at some future period we should be able to
give more particulars. We now, through the courtesy of

Mr. T. W. Worsdell, locomotive superintendent of the

North-Eastern Railway, have pleasuré in placing before

our readers illustrations of these handsome and powerful

locomotives, the latest development of the compound

system, specially designed to work the ever-increasing
East Coast traflie, which at the present time is one of
the fastest and heaviest in this country, and no doubt
will, with the opening of the Forth Bridge, be further

men in charge as possible, and every facility has been
provided for their ready control. The personal comfort of
the enginemen has also been attended to, so that they
can perform the duties that devolve upon them under thé
most favourable circumstances. The first of these engines,
No. 1517, was put to work in October last, and this, with
the other three—the fifth will be exhibited at the forth-
coming Exhibition in Edinburgh—has been working the
fast passenger traflic between Newcastle and Edinburgh
regularly, the number of vehicles varying from ten to
twenty-two, in either case these engines have no difficulty
In running within time.

On one oceasion a trial was made between Newcastle
and Berwick with a train of thirty-two empty carriages,
the distance being sixty-seven miles, and the total weight
of train 270 tons; the time was seventy-eight minutes,
or three minutes less than that of the Scotch express, and
with the heaviest loads it is quite unnecessary to provide
an assisting engine, an important consideration in the
economical working of a railway.

The consumption of coal is indeed much lower than
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COMPOUND LOCOMOTIVE,

augmented. The extra accommodation required for the
convenience and comfort of the travelling public brings
with it also additional weight to be drawn per passenger
carried.

125 miles, and these engines have to run their trains
through the whole distance without a stop. The tender
carries 8940 gallons, or nearly 18 tons of water.
we believe, a greater quantity than has ever before been
carried in a tender, and under the most unfavourable cir-
cumstances is amply sufficient for this long run with a
heavy train; and this is also further secured by the fact
that, as the engines are working compound, the savingin
water as well as in fuel is from 18 to 20 per cent. as com-
pared with the non-compound engines on the same
service. As a matter of fact the consumption of all the
compound passenger engines working the same relative

' engag
The distance from Newecastle to Edinburgh is about | ingly steady.

This is, | _
moving about on the foot-plate or front end of the engine.

trains with the non.compound engines averaged, during
twelve months, a net saving of 22 per cent. of coal per |
lﬁgn tons train per mile. ek e
designing these engines the greatest consideration
has been given to all the working details, so that the
long distance can be run at the high speeds required,
with as little extra need for attention on the part of the

NORTH-EASTERN RAILWAY, BECTION THROUGH CYLINDERS.

anticipated. At the end of October, No. 1517 engine
averaged 26:41b. of coal per mile, which must be con-
sidered splendid work, considering the service 1t 1s
ed on. These engines steam well and run exceed-
With a special train of eighteen six-
wheeled carriages a speed of about ninety miles per hour,
the highest on record by several miles, was obtained, and
at that speed there was not the slightest inconvenience in

Diagrams were taken on this trip which we hope to
illustrate in a future number. We give below examples
of diagrams taken at various speeds, and combined by Mr.
Worsdell. One set it will be noticed was taken at a
speed of eighty-six miles per hour on the level. The
speed was carefully measured by stop-watch and mile
posts, the quarter mile gustﬂ being frequently registered
during the trip, the shortest time was just over ten
seconds per quarter mile. The highest indicated horse-
power was obtained at this speed, viz., 1068 ; the weight
of the train, including engine and tender, was 8106 tons.

Last week we gave a longitudinal section and plan;
this week we give an end view; and a general elevation on
almost the same scale as that to which our illustration of
Mr. Webb's compound engine, Marchioness of Stafford,

was drawn.! There are many novelties in connection with
Mr. Worsdell's engines which ourillustrations fully explain;
particular notice should be taken as to the way in which
the 20in. and 28in. cylinders are got between the narrow-
spaced frames, as they are placed on the same centre lines
as all the engines that Mr. Worsdell has constructed for
the last nine years, whether compound or non-compouhd,
and thus all the crank centres and valve motions are the
same. Mr. Worsdell informs us that he is now buildin
several more of these large engines. It should be sta
that the boilers have been constructed and tested to carry
a working pressure of 2001b. per square inch, but it has
not been required to exceed 1751b., at which pressure
they are now working. Following this will be found a
table of the leading dimensions and particulars of these
engines :—

Particulars of Compound Erpress Passenger Engine, with a Single
Pair of Driving Wheels (ift. Tin. diameter) Worsdell and Von
Borries' System,

Cylinder (high-pressure)—

Diameter of eylinder ..

Ntroke of piston

Length of ports .. .,

Width of steam ports ., .. .,

" axbaust pords .. .. .. i es aa e
Distance from centre line of cylinder to valve face ..
Lap of slide valve ., .. ..

Maximum travel of valve .

Lend of slide valve

Inside clenrance of valve .. .. .. .. ..
Distance apart of cylinders centre to centre

- 0 slide spindles |, =3

Eylinder (low-pressure)—

Diameter of cylinder ..
Stroke of piston

Length of ports .. .,
Width of steam ports

= exhaust ports ., .. ..

Centre line of cylinder to valve face
lapofslidevalve .. .. .. .. ..
Maximum travel of valve ..
Lead of slide valve -
Iuside clenrance of valve ..
Motion—
Dinmeter of piston rods
Length of slide blocks. . SN e

s connecting rods between centres .|
Dinmeter of rocking shaft . .

Wheals (cast steel)—

Dinmeter on tread, bogle ..

~
5
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e

" " driving
i 1] t'miliu
Thickness of tires on trr.a.-u:F

Widthof tires.. .. .. .. ..
Crank axle (steel, circular web)—
Diameter at wheel seats '

- bearings ..

e centre ‘8 THE. EW,. N, K
Distance between centres of bearings .,
Length of wheel seats .. A

T bearings TR
Diameter of cnuﬁt bearings
Length o - = ) o
Distwnce between centres of cranks

Bogie axle (steel)—
Diameter at wheel seats
. bearings ..
" centre .
Length of wheel scats .

,. bearings .. .. .. .. ..

Distance between centres of bearings .,
Trailing axle (stecl
Dianmeter at wheel seats

. bearings ..

o centro s
Length of wheel scats |,

- bearings on: - eaaaiar by
Distance between centres of bearings . .

Frames (steel)—
From centre of bogie to front buffer beam ..
Centresof bogloewheels ., .. .. .. .. ..
From centre of bogie to centre of driving wheels

i - driving ,, by truiling .

" " trailing to back end of frame
Distance apart of frames .
Thickness of frame .. ., ..

Distance apart of bogie frames. .
Thickness of bogie frunes . .

Boiler (steel)—
Height of centre of barrel frommils .. .. .. .. ..
Lengthof barrel ., .. .. .. v v «o os »e = 2
Diameter of barrel outside.. .. .. .. .. . .. .
Thickness of plates .. .. .. .. .. «.

i smoke-box tube plate . .

Pitch of rivets S e el SR
Diameter of rivets, |
Fire-box shell (stoel)—
Lengthoutside .. .. ..
Breadth outside at bottom Rk 4
Depth below ecentre line of boiler, front
= back
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Thickness of throat plate .. ..
- sides and top plate
. back plate
Pitch of copper stays .. ..
Diameter of copper stays .. .. ..
Roof stays, cast steel girder section.
Inside fire-box (copper)—

Length of fire-box—ipside at bottom 6 3
Breadth i & 3 2
Top of box to inside of shell 1 3
Depth of box inside, front. . 6 3
" " back .. g
Tubes (bruss)—
Number of tubes, 203,
Length between tube plates .. 10 llt
Diameter outside .. .. .. .. .. .. v JIBES
Thickness, No. 11 and No. 18 B.W.G.
Height of chimney from rail T . 18 0
Heating surface—
Tubes .. 1016 sq. ft.
Fire-hox .. 388 3,
Total .. R |
Grate area ' oo MOTT e

. 1751b. persq. in.
Tons ewt. qrs.

Workiug 1mrc=+e;tirn
Weight of engine (empty)—

Jogie wheels .. o0 wa  wE mar cme el el R
PEVIDE 0 se 55 ss s ws  mr 6w wm s e RS
Trailing ,, LR e T e 12 11 0O
Total weight .. . 4 8 0
Weight of engine (full)— Tons cwi. gra.
'fhg-luwh‘ﬂula i, AN . 15 18 %
Driving ,, . IT 15 0
Truiling ,, 13 0 0
Tolal weight .. .. . 46 18 2
Tender,
Wheel base— ft. in.
From front buffer beam to centre of leading wheels ¢ 2
s centre of leading o middle ,, 6 4
' -~ middle ‘- trailing , 6 4
it = trailing wheels to back buffer beam.. 4 5
Wheels —
Diameter of wheelsontread .. .. .. .. .. .. « 8 9
Thicknesn OL tHOR .; ov ob  os 7o oht, ma  ud b eGSR
Axles—
DMameter of bearings .. 0D 5
Length . i 0 10
Diameter of wheel seats 0
Lﬂﬂﬂ'th L1 ] Wi LI L] L LI n ?
Distance botween centros of bearings .. 6 10

1 Beo Tur Excixeen for December 21st, 1888,
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hmm,. Siaiias simply stating that in the last few years about 600 have
Thickness of hﬁ‘.ﬁu B been built and put to work, and the demand for them 1s
wmﬂutﬂdn frames .. . 8 2 steadily on the inure;.aﬂ Humerm'as il.tt.emp:;i :rennm:

ickness of outside frames n S5 hﬂi‘ﬂﬂ made to produce conrpoun ocomotllves

m:"'qffaff.mflf R it 0 v ek A S o "™ | similar design. :
B e Jumptr)— Tons cwt. qrs. Mr. Worsdell has done a great deal to develope the
m:ﬂi‘i& wm:: R PR R o . 13 é compound locomotive. From the first he has adhered to
o e L e RN VR R T T LR the two-cylinder principle, in order to keep the machine
Total ® 6 0 as simple as possible, Joy's valve gear fac 1::!.1‘111@: Ta?tfﬁﬂ
g ' _ very materially. While locomotive superintendent ol the
"ﬁ:mﬁgﬁ}f T T B TR ,.Tfsm ﬂ:t %ﬁ" Great Eastern Railway he designed t.'he ﬁrsl:- cnmpmlpd
IR & s vy v | el e o il S passenger engine on this principle, with cylinders 18in.
. - % and 26in. diameter respectively, with 24in. stroke and
Total weight .. .40 1 0 coupled driving wheels 7{t. in diameter, and having run

The success of compound locomotives on the Worsdell
and Von Borries' system will be best understood by

this for a considerable time built ten others to exactly the
same dimensions, there being no alteration in any parti-

cular. Since going to the North-Eastern Railway he
built the first compound passenger engine on very similar
lines and dimensions, but with an improvement in the
intercepting valves and in the main valves of the cylinders,
making all ports larger, and in these alterations a
greater economy. Then he extended the number of goods
engines, and has built a large number of six-wheeled
coupled goods locomotives with tenders, and also tank
engines. Both tﬂpes have been illustrated in our pages,*
keeping exactly the same dimensions of cylinders, so that
at the present time he has on the North-Eastern line,
working and under construction, 32 compound

engines and 162 compound six-wheeled coupled goods
engines, with tenders and tank engines.

2 Ree Tue Exciveer, January 1l4th, and February 256th, 1887, and
October 26th, 1888,

COMPOUND EXPRESS ENGINE, No. 1518.—(WORSDELL AND V. BORRIES' SYSTEM.)

Working special trains between Newcastle and

Berwick. _ y . ]
cylinder, 28in.; stroke, 24in. Driving wheels (single),

Cards 1, 8, 4, and 5, H.P. valve jin. lead,
Cards 1, 8, 4, and b, L.P. valve jn. lead, f{in.
Cards 2, 6, and 7, L.P. valve }in. lead, jin. instde clearance,

Total weight of Engine,

Fyin. inside clearance)
il:ﬂ. inside clearance |

T Carp No. 1.
High-pressure cut~qff... 63 per cent.
Loiwr pressure cut-off ... 18 per cent.
Speed ... s 5 miles per hour.
Boiler pressure ... ... ... 175 W,
-l Mean effecti r?u*mu re, high- )
g pressure cylinder ... ... 92°7 lb.
< Mean back pressure, high- d
ﬁ pressure cylinder ... ... 625 1D,
ﬂ.!' Mean effective pressure, lowe- J
i pressure cylinder . o1+ L,
: High-press. cylin, 650 H.P.\ 3,0 £, -
i- ].H-P.{Lﬂir'}ﬁ?m. l"y!'f‘”- ?ﬂ.s .’I-I.-J Lh_ﬂ. o B‘ ff!! .
i > Total ... ... 1358
i Aimosphere ¢ 2
e et IR e ciairbaisorn » 1 ene 190 wp.

C ARD N”. 2-

63 per cent.
78 per cent.

High-presswre cut-off. .

Low-pressure cut-aff ...

Speed ..

Boiler presswre ... ... ..

Meaneffective pressure, high-
pressure cylinder ..

Mean baek presswre, high-

17 i l"fr_.u per f.n.rr,r*_

180 b,

04 25 .

pressure ryf ineler ... S6°75 1.
Mean effective pressure, loi-
pressure cylinder ... ... 459 Il

I High-press.eylin, 2240 H.P.} e
¥ b
LH.P, { Low-press. eylin. 2140 H.P. Dif.10 &.P.
Total .., 438
1 in 170 wp.
]
Carp No. 3.
Iffy.-’; -Press e .w,-.r..-”f .. a0 per cent,
Low-pressure cut-off ., 68 per cent.
Speed ... ... ... ... 23 iniles per howr,
Boiler presswre ... ... ... 173 b
Mean effectice pressuve, high-
prressere cylinder .. ... 724 (L
Mean bael presswre, high-
pressure eylinder 6075 b,
Mean effective pressure, low-
presswre eylinder 420 {h.

High-press. eylin. 2330 1. P.
Loir-press, eylin, 2650 I, P.

Total . 408

Lu.Pr. { } Diff. 320 1. P,

1 in 200 up.

Tender, and Train, 310 tons 6 cwt.
T/t Thin. diameter.

January 20th, 1890,
January 10th, 1890,

High-pressure cylinder, 20in. dia.; Low-pressure

Satle 8) b, = lin.

Seale 20 h. = 1in.

REVOLVING CYLINDER ENGINES.
No. L

ROTARY MECHANISM.

Tar mechanism of a direct-acting engine consists of angle respectively.
a piston reciprocating in a cylinder secured to a fixed always seems to be indirect on account of introduci

frame, a ¢

revolution in that end of the connecting-rod to which it
is jointed, and the other two joints, the piston in the
cylinder and the pin in the tail-end of the connecting-
rod, reciprocate through a limited stroke and a limited
This disposition of mechanism
ng a

shaft revolving in bearings arranged in  reciprocating piston, when the motion of a revolving

the fixed frame, and a connecting-rod jointed to a crank | shaft is the object to be attained. Many efforts are con-

pin on the shaft and to a i)in formed in the
piston-rod. During a complete revolution of the erank

iston or  tinuously made to obtain direct action, but none seem to

effectually attain their object. Amongst a crowd of efforts

shaft in its bearings, the erank pin makes a complete of varions eharacters, one prinecipal seems to be attaining

an inecreasing popularity; on it are constructed what may
be termed revolving cylinder engines.

Two shafts or frames are arranged, which revolve
around two parallel axes a little apart, and are coupled
together by a piece which reciprocates respectively to
each; generally one of the reciprocations is rectilinear
and the other angular. Though very different in appear-

ance, yet these engines bear a close anal to the
ordinary fixed cylinder engine. In fact, the com-
plete cvcle is the same as in that ine, but its order

relatively to the fixed frame altered, If, instead of

March 7, 1890.
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COMPOUND EXPRESS ENGINE,

Carp No, 4,

High-pressure cut-aff ...

Low-pressure ent-off .

50 per cent,
68 per cent.
S0 e HM Pﬂ' frm”‘.

175 b,

Boiler presswre .,
Meaneffective /n'r.emm'r, higph-

presswre cplinder 693 15,
Mean back presswre, high-

pressure eylinder 6225 (.
Mrean effective pressure, loir-
presswve eylinder 410 0.

y § Hhgh press, eplin, 2015 .. .. .
BB { Low-press. eplin, 3381 H.P. | Dig. 46°6 H.P.

Total ... ... 6206

1 in 461 .

Carp No. 5.

160 High-pressure cwt-aff .. —- per cent,
:g .h Low-pressure cut-off .., 625 per cent,
130/l Speed 50 miles per hour.
120} - Buoiler pressure ... ... ... 180 {b.

Nop--4 Mewneflective pressuve, Ligh-
100}---- p.-'r'.w.:m.n*f r'__ufﬂlffrr j 16 1,

80|--1 Mo back pressure, ligh-

80} 1 pressuve cylinder 59-G 1,

701~ Mean effective pressure, low-

gg mios pressure eylinder . ... 24°TH I,

wl , § High-press. enlin, 322 1. P, oy

;g--“ > fmf ‘1 Low-press. cylin, 3398 I, P. } s HUR Mok -
20} e

= Total ... ... 6618

1 in 255 wp,

Carp No, 6.

BO:-- : . .
40| Hf:fﬁ-}h'r.w"rr 1*r!-l'+rm‘. o 1 per cent,
130| - Low-pressure cut-off .. 67 per vent,
120} - Speed 19 miles per hour,
ot - . =
00 Botler presswrve .. ... ... 1751
Iﬂr- Mectn effective pressure, high-
- pressure eylinder | o2 Ih.
70} Mean back presswre, high-
gol- - . pressure eplinder . 2 I,
50| - Mean gffective pressure, loie-
40| - pressuve eylinder .. ... 24 1.
30} » ff;y.,f-}}l'r.ﬂ. -I".H'HJ'.!. 54&'? H.P. Ly
Eg - 1. 'H':f L } Low-press, eylin, 4947 H. P, } Dug. 52 H.P.
l -—
[+] Total ... ... 10414
Level,

Canp No. 7.

Higl-pressvre cut-aff . .. 53 per cent.

Lmr-prr.:nu'r cut-off ... 70 per cent.
Speed 86 miles per howr,
Boiler Rressure | A s o, 1)
Meaneflective pressure, hiyh-

Pressire r'y/fmfrr oo .. 45768 7D,
Mean back pressure, high-

pressure eylinder 634 7h.
Mean effective pressure, low-

pressure eylbinder .. ., 2192 1.

y | High-press, eplin, 5506 H. I, a0 )
LHL. § Lo ewe cotine. 518 .8, - § Vi 328 H.P.

0588588385358838

Total ... ... 10686

—_— =
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arranging that the link or frame which holds the cylinder
and main be fixed, we arrange that the crank
arm or frame which contains the two revolving pairs
shall be fixed, then we come at the pattern that forins
the subject of this article. ﬁanodng this to be done,
we have that which was the fixed frame making a com-
plete revolution relatively to the now fixed erank arm,
and that which was the connecting-rod making also a
complete revolution to the crank arm. These two
revolving pieces are coupled together by a piston or recl.
procating piece, which moves backwards and forwards in
m e relatively to the one, and backwards and
through a limited angle relatively to the other.
Some such constructions may be readily understood

by referring to the accompanying sketches. Fig. 8 is
an engine brought out some time ago by Mr. Mills, and
consists of a cylinder frame A revolving round an axis,
and holding two cylinders symmetrically placed as
shown. The pistons of these cylinders are connected by
piston-rods to a common crosshead, the centre of the
crosshead being jointed to a pin fixed to a circular frame
revolving about a centre B. In this instance the cylinders
revolve absolutely about the centre A, and the pistons
aﬁpmximntel about the centre B. They would revolve
absolutely about that centre if the crosshead were
rigidly attached to the frame B and they were shaped
with a spherical surface where they pair with the

eylinder, and thus accommodate themselves to the |

various obliguities imposed upon them. Fig. 4 is an
example invented long ago by Mr. Ward, and is on the same
prine:})le. This engine has one cylinder, whose axis is
placed so that it directly radiates from the centre, round
which it revolves. Another engine is of a very similar
character, devised by Mr. Benham, and differing but little
from it, except that as many as eight cylinders are
constructed in the eylinder frame, these radiating directly
away from the centre of revolution. * The above arrange-
ments are sometimes varied by radiating the cylinders
towards the centre of the ecylinder frame, instead of
outwards. It requires no explanation to see that the
main features of such mechanism are precisely of the
same character. Iigs. 1 and 2, the Morey engine and
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the Cary engine, are examples. The similarity of parts
can be !oﬂonfl-a?i by the lettering, which is used f'n each to
indicate the same parts. Many other engines have
been invented in this direction, and based upon other
mechanisms, though all possess the peculiarity that
piston and cylinders revolve round centres.

The above re-arrangement does not at all alter the
character of the mechanism, though at first sight it might
appear as though all reciprocation had been eliminated,

The close analogy which has been shown to exist between
it and the ordinary direct-acting engine would cause such
a claim to be looked upon with suspicion. In these
engines the piston, though revolving, reciprocates
relatively to the revolving cylinders with which it 1is
paired, and hence the necessity, in the new engine as 1n
the old, to alternate the action, first in the one direction
to send the piston to the opposite end of its stroke, and
then in the other to return it to its original position.

/

Vi)
Fle. 2

Though this return be effected by making the cylinders
double-acting, or by adding another single-acting cylinder,
another peculiarity of reciprocation exists, that of dead
points at each end of the stroke. The defect arisingfrom
this can only be counteracted in the new engine as in the
old by adding extra cylinders with their gear, and thus no
particular advantage 1is gained. ‘
Some of the revolving cylinder engines are so designed
by giving them suitable proportions and disposition of

T iy

FiC.3

parts, that it would appear that a third peculiarity of
reciprocation is done away with, that of absorbing power
to overcome the inertia of the reciprocating parts. This,
considered from a point of view of wasting power, is no
defect, for that power which the reciprocating piece may
absorb during the first part of its movement, or during
the time its velocity~is being accelerated relatively to the

iece to which it is paired, is restored again during the

tter part of its travel, or while its speed is corre-
spondingly retarded relatively to the cylinder in which it
works. The evil that this action does produce is, that
it throws a recoil in the opposite direction to the force

acting upon it, and this being communicated to the fixed
I tra.meg. cg.?man it to be unsteady, or at least to subject 1t
to vibration. o, W

As it has been shown that altering the disposition of
the engine mechanism with respect to the eart does not
obviate the necessity of counteracting the main essential
features of reciprocating, that is, returning the recipro-
cating piece to its original position and the existence of
dead points, so it may be shown that this evil of recoil 1s
not alleviated. Take any one of these engines, say the
Cary engine; here the cylinders revolve round one
common centre and the pistons round another, each
having an absolute revolving motion, but a relative
reciprocation. That is to say, with respect to the fixed frame
holding the two main centres, these pistons have a
revolving movement, but with reﬁsgect to the cylinders
a rectilinear reciprocation, and with respect to the other
frame or excentric frame, an angular reciprocation. Con.

R L R
Fig.4

sidering only one cylinder and its fittings, which is suffi-
cient to eliminate all the characteristics of reciprocation,
if, as is asserted, no reciprocation exists, it will hardly
be disputed that the piston, relatively to the cylinder in
which the steam acts, moves with a varying velocity.
There is no difficulty in seeing that it will vary from zero
at one end of its stroke to zero at the other end, the
intermediate variations depending upon the proportions
of the engine. It will vary, in reference to the cylinder,
exactly in the same way as the piston of an ordinary
engine, whose length of crank is equal to the distance
between the centres of the improved type, and whose
length of connecting-rod equals the distance between the
centre of excentric frame and centre of pin on this frame,
to which the piston or its rod is jointed. This being so,
if we consider the action when the steam enters the
cylinder, and is starting the piston off from one end of 1ts
stroke, we shall see that the steam pressure acting on
the piston will not be fully communicated to the pin on
excentric or wheel frame, but will be diminished by the
amount required to start the piston off at its original
acceleration. This is not modified by the fact that
cylinder and wheel frame are revolving round fixed
centres. The action of a force in setting a body In
motion is determined only by the movement produced in
the direction in which the force acts. Though the piston
goes round in a circle the force keeps up with it, and is
always acting in the direction of the piston's motion; and
hence has some of it absorbed when the velocity
of piston is increased in that direction, and is restored
again when decreased. The result is therefore, at the
moment under consideration, that there are two forces
acting on the fixed frame through the centres—one equal
to the steam force acting at the back of the cylinder, the
other a smaller quantity, depending upon the rate at
which the piston is accelerated. Thus the fixed frame, at
this instant, is under the action of the difference of these
forces, and hence will tend to move, or, if secured firmly,
to vibrate.

Such engines may, however, be balanced, but exactly
in the same way as ordinary fixed cylinder engines; that
is, by adding extra cylinders with their gearing, and so
arranging them that the irregularities of the one may be
counteracted by those of the others. There would seem
to be no way of avoiding the evils of reciprocation,
whether return stroke, dead points, or recoil; but all of
these may have their evil tendency counteracted. In
some of the examples quoted, as for instance, Riggs, it
cannot be disputed that they do run with exceeding
smoothness, even though the cylinders may not be
arranged to produce perfect balance. This may be
accounted for by considering that the weights of the revolv-
ing parts are greatin cnm‘:arisun with the weight of the
reciprocating parts, and thus the evils of reciprocation
are deadened, or smothered over. Given, however, a per-
fectly-balanced fixed cylinder engine; or, given an im-
perfectly-balanced fixed cylinder engine, with a sub.
stantial fly-wheel, the result should be as satisfactory.

WHEELOCK PUMPING ENGINE TFOR EIFFEL
TOWER LIFTS.

IN a former issue! we described and illustrated the Whee-
lock motor in the Machine Hall of the Paris Exhibition ; and
we now reproduce, on page 189, the working drawings of the
pumping engines, with valves and gear on the same system,
that were erected in the South pillar of the Eiffel Tower, for
raising water to the second platform, for working the Roux
and Otis lifts in all four pillars. The height to which the
water was raised is 120 metres = 393ft.; and each of the two
Wheelock engines, condensing but not compound, with
double-acting Girard pumps, raised 50 litres = 11 gal., or
80 litres = 174 gal. per second, according as the engine made

1 See Tur ExoiNeer of February Tth, 1800, pp. 114 and 118,

224 or 36 revolutions. As a rule, one engine and pump
found sufficient, it being only necessary to run the
together on days when the influx of visitors to the tower was
considerably above the average. The consumption of dry
steam did not exceed 11'6 kilos., or 26 Ib., per horse-power
per hour, measured in water raised. _

Fig. 1 of the illustrations shows a side elevation of the
steam cylinder, with the governor and variable expansion
ear, while Fig. 2 gives details of the valves and gear at the
gack end of the cylinder, with section—longitudinal as
regards the valve, but transverse with reference to the
cylinder—through one valve and its seat. The valve nearest
[f]E cylinder end, serving only for the exhaust, is closed and
opened uniformly through the excentric; but the other,
serving for variable cut-off as well as admission, though
opened through the excentric, is closed sharply, in obedience
to the governor's action, by a weight and spring. Each
steam-jacketted cylinder, of 0-65 m. = 2ft. 1§in. diameter and
1066 m. = 3ft. 6in. stroke, is mounted on its bed-plate of
girder, or as the French call it, ** bayonet " type, the double
plunger of the pump being keyed on to a prolongation of the
piston-rod. The air and hot-water pumps of the condenser—
see Fig. 3—are worked by a bent lever and connecting rod
off the main crank pin.

As in the Machine Hall engine, the valves are long and
pnarrow grid slides, working on corresponding faces which
form nearly cylindrical plugs, cut away to receive the slides,
and driven in tight. All the four valves of a cylinder with
their seats may be replaced in a quarter of an hour,
Thanks to the very narrow facing strips on both valve and
face, the surface in contact is so slight that friction is
reduced to a minimum, while the valves are almost
balanced. The slides—see Fig. 2—are driven by short
curved levers and links, so arranged that they act at the
greatest advantage for overcoming rtlm inertia when the
facing strips are in contact, but give a greater speed of
travel after that inertia has been overcome. Dotted lines
and arcs in Fig. 2 show the oscillating travel of the valve
spindles, the arms of their levers, and the lever giving the
trip action for determining the cut-off. The upper ends of
the exhaust valve levers are actuated by the excentric con-
necting-rod, while their fork pivots give intermittent motion
to the levers fast on the expansion valye spindles. The method
by which the expansion valves are opened is described in con-
nection with the Machine Hall engine; but the greater detail
of the present drawings shows more clearly the cut-off motion
given to the expansion valves at each end of the cylinder by
means of the governor. Referring to Fig. 1, the horizontal
arm of the bell-crank on each expansion valve spindle is
pivotted to a weight, whose force is increased by a spiral spring
tending to draw it down. The weight and spring keep the valve
closed until their resistance is overcome by the vertical arm of
the bell-crank being pulled by the plate on the upper member
of the fork, which is drawn by the bent lever of the admission
valve, owing to the throw of the excentric. The release from
this action, permitting the weight and spring to close the valve,
is effected by the snug B—that is to say, the outside one at
each end of the cylinder—on the socket of the short lever,
which is loose on and pendent from each expansion valve spin-
dle. In Fig.1 the valve at the pump end of the cylinder, or left
side of the figure, is shown closed with the weight down and
the spring compressed, while at the other, or crank end of
the cylinder, the expansion valve is in the position of aEﬂ,
the weight being lifted and the spring distended by the bell-
crank. The snug B, however, is about to raise the lower
member of the fork, and therefore lift the plate clear of the
block, so as to allow the weight and spring to close the
valve. The pendent levers carrying these snugs are moved
by the horizontal rod of the governor, that at the crank end
being worked directly, and that at the pump end through
spur gear, as shown. Greater or less resistance may
offered to the governor's action so as to alter its rﬂginwml?
varying the tension of the spiral spring on the horizontal rod,
the position of its fullest distension being shown by dotted
lines; and this tension may be varied by the set screws while
the engine is running.

In this engine also, in the event of the governor or its
gear failing, the balls therefore dropping and the hori-
zontal rod moving from right to left, the snugs O O—
those inside as regards the cylinder ends—on the sockets
of the pendent levers, come into permanent contact with
the lower arms of the forks and prevent the opening of
the valves, and therefore any further admission of steam. This
occurs at least when the stopis in the position P, shown by the
full lines; but not, while stopping the engine, in the position
P!, shown by dotted lines. The slot in the lower or vertical arm
of the governor bell-crank is to permit of the setting of the
valves. When this is accomplished the pin of the horizontal
rod of the governor is clamped in position. The single
excentric is generally keyed so as to make an angle of about
55 deg. with the crank and behind it. Increasing this angle
has the effect of increasing the lead, but of diminish-
ing the admission both at the front and back end,
while it also renders the exhaust earlier, but increases
the compression, both front and back. Lengthen-
ing the excentric rod or excentric connecting rod dimi-
nishes the compression forward, renders earlier the
exhaust forward, and exerts a contrary effect aft, while it
retards the admission forward and renders it earlier aft.
Lengthening the rod which connects the levers of the two
exhaust valves increases the compression aft, retards the
exhaust aft, advances the admission aft, and exerts no effect
forward. Lengthening the horizontal connecting-rod of the
governor increases the admission both fore and aft, while
lengthening its coupling rod increases admission aft, but exerts
no effect forward. Lengthening the connecting-rod and corre-
spondingly shortening the coupling rod, on the contrary, in-
creases the admission forward and exerts no effect aft. Finally,
lengthening the exhaust valve links retards the exhaust and
increases the compression, the port being less uncovered,
while lengthening the admission valve links retards the
admission, the Eort. being less uncovered, and no change
taking place in the detent.

The stop valve, in the middle of the cylinder's length, has
a conical seat, and is opened and closed by a screw at the
end of its spindle, kept tight by the pressure of steam against
its collar, and turned by a star wheel, as seen in Fig. 1.

The Girard double-acting pump, shown by Fig. 4, is
029 m, = 114in, in diameter. The two barrels, cast with
wide bases, and each with its suction and delivery valve
boxes, are bolted together. The valves are faced with
leather and weighted by laminar springs. The delivery
chamber is surmounted by a sheet steel air vessel of 1000
litres = 220 gallons capacity. As this drawing is only for
the Girard pumps, the Wheelock valves are not shown on the
steam cylinder.

The pumping engine on the left bank of the Seine, for the
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WHEELOCK ENGINE, WITH GIRARD PUMPS, FOR EIFFEL TOWER
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motors in the Machine Hall, similar to the above, raised
220 litres = 48 gallons of water per second to a height of 49 m.
= 160ft. 9in., while four similar engines of 400-horse power
and one of 150-horse power have been supplied to the Paris
Municipality for the water service.

THE OPENING OF THE FORTH BRIDGE.

ALL the world now knows that the Forth Bridge was
opened on Tuesday last, the 4th inst., by the Prince of
Wales, and with imposing ceremonial. Thus, m exactly
fnrti' years' history of British bridge building engineer-
ing has repeated itself, in that British engineers and con-
tractors have again accomplished that which was widely
Erpcla.imed to be impossible. The Britannia tubular

ridge was not less an impossibility in the opinion of
crities than was the far-grander structure now carrving
trains across the Forth. But like the big tube, the bigger
cantilever is an accomplished fact, and engineers have
once more proved that their part in the world is the
removal of the impossible. Engineers may be said to

r.:rea.te. the necessity for their existence, and then
to exist and provide living for others from that

necessity. This, of course, means that they must
ever be originators, and in proportion as they origi-
nate must cope with what to the world seems impos-
sible, and if further follows that they must be the
great providers of fields of labour. Much has been said
of the stupendous character of the great bridee which has
now commenced to do that which all engineering work is
intended to do, namely, earn money directly, or to do so
indirectly by saving it. Nothing that has been said or will
be said in its praise can praise it too much, and a proof
of the general acknowledgment of this is found in the
distinetions which have been conferred by the Queen, on
the recommendation of the Prime Minister, upon the
chairman of the Forth Bridge Company, the engineers,
and upon the leading contractor. Upon the conspicuons
ability displayed by these men we have dwelt on previous
oceasions, and our readers have been made fully acquainted
with the main features of the marvellous structure which
the Prince of Wales declared open on Tuesday.
Two facts in connection with the bridge may be added
to the many which have been given from time to time,
with the object of conveying some idea of the bigness of
the Forth Bridge. One is that if a pair of scales be
imagined big enough to carry in one scale the whole of the
metallic superstructure, then into the other scale a weight
equal to ‘hat of the whole of the British army would
have to be put to balance it. Another is that if the
whole of the working time occupied in the building of the
bridge be taken, and the whole cost of the bridee, then
it will be found that in the spending of the two and a-half
millions of sovereigns, which the bridge has cost, one
sovereign has been paid for every working minute.
Something like £350 per day must be earned, directly or
indirectly, to pay 5 per cent. on this cost, and, of course,
a much larger sum to pay that rate of interest on the greater
cost of the bridge and the new connecting railways.
The ceremonies of Tuesday may be said to have com-
menced with the starting of two special trains from the
Waverley Station, the first carrying one of the largest
gatherings of railway men or leaders in cognate affairs
that has perhaps ever been brought together, and the
second carrying the Prince of Wales, the Duke of Edin-
burgh, and other of the Prince of Wales’ party, including
the directors of the Forth Bridge Railway Company.
There was probably no intention in sending the long
train on ahead of the Prince’s train, to make a pilot of
it, but as pilot it acted, and not a few of the party felt
some relief when this first journey was over, for although
there was no danger of any kind, there was novelty of
position which gave rise to mixed feelings. To be nearly
160ft. above an angry sea, and in a train resting on a
girder hanging at the end of a lever 680ft. from the points
of support, is to be in a position that for comfort
demands faith in the skill of engineers. To those
who had several times visited the bridge in course
of construction and had been up to the top of the
piers, there was no such excitement left; but even those
with faith crystallised into an unshakeable belief in the
eternal residence of the great structure and its perform-
ance of its duties, were not a little surprised at the
absolute freedom from vibration which the bridee ex-
hibited even in the very centres of the spans when the
train was rocking, shaking, and clattering in the fury of
the gale. The first train from Waverley Station passed
straight on to the bridge without any stop at Forth
Bridge Station, or any other place, and crossed at about
six miles an hour. The wind at the time was strong
and some rain fell. The train continued to Inverkeithing
-and thence to North Queensferry Pier. Here the whole
party alighted, and from below and from the distance,
saw the Prince's train moving slowly across the bridge.
From this point a good view of the bridge is obtained,
and to see a train passing over is to get an ocular demon-
stration of the fact of the insignificance of the rolling
loads to which the bridge will Egsnbjected+ An engine
and train of saloons is comparatively a microscopic thing
when on the mighty structure, and the veriest tyro
can see how vast must be the strength required
to carry the dead load, and that that necessary
for the train is nothing in comparison with it, or
with the strength required to meet the wind pressure.
After the Prince’s train reached the pier his party,
with Sir John Fowler and others, entered a small
steamer and steamed round the piers and under the great
spans, and saw, as well as the roughness of the estuary
would permit, how various parts of the structure look far
and near. The best view is, perhaps, from the estuary
shores, from a half to three-quarters of a mile away from
it. A considerable number of the party from the other
train then embarked on board the steamer William Muir,
and they also saw as much as a gale and blinding spray
would permit. However, they did not remain long on
the seething waters, but returned to their trains and again

over the bridge. This time another experience was
obtained, for the wind had risen, and was blowing a gale.
Some of the more careful visitors wondered whether the
crossing of the bridge would be made before the fury of
the wind abated somewhat, the memory of the ill-fated
Tay Bridge being still fresh in their memory. Others,
however, who knew how very much stronger are the
awful wind storms on the Tay than on the Forth, and
who also reasoned that as the wind was not strong enough
to lift the train clean off the rails it would do no harm to
the bridge, said there was no reason for delay, especially
as there was a goodluncheon at the other end. When
nearly across, on their return journey, the trains were
stopped, and the Prince of Wales alighted, turned a cock
on the hydraulic rivetter pipe with a silver key, and thus,
with Mr. Arrol's assistance, completed the bridge by
putting 1n the last rivet of copper with a gilded
head. Further on—just within the South Queens-
ferry Pier—the Prince again alighted, and by strong
effort to prevent his hat and himself from being car-
ried away by the gale, he remained long enough to
say—** Ladies and gentlemen, I now declare the Forth
Bridge open.” At least, he is said by the one or two
who were to his leeward to have used these words,
it being quite impossible to remain for further cere-
monial remarks. This was at about half-past one
o'clock. The wind was very gusty, and shook the
carriages as though it would lift them, and upon
opening a window even a few inches on the weather—
west—the effect inside the carriage was terrific. The wind
was blowing at about 15 lb. per square foot, but at times
it was more than this. It was a meet meteorological
accompaniment to the proceedings, for it gave the visitors
some 1dea of what the men have had to contend with
very often during the past seven years. The perfect
steadiness of the bridge under the gale also helped to
confirm that confidence in it which is felt by all connected
with it.

After the bridge was declared open the trains drew up
at the Forth Bridge works—mow partly dismantled and
cleared—and the visitors entered the big model-room,
which had been very effectively converted into a great
banquetting hall. Over the middle of the chairman’s
platform there was a magnificent canopy of erimson and
zold plush, surmounted with the Royal arms, and bearing
underneath the motto of the Prince of Wales on a gold
seroll. On the walls there were shields bearing the arms
of the different railway companies interested in the
bridge, and of the principal towns of England and Scot-
land through which their lines pass. On the tables, it
may be mentioned, a four-paged menu was placed for
each guest, illustrated and decorated in a most tasteful
manner, every page containing some appropriately-
selected quotation. It contained, amongst other engrav-
ings, the likeness of Sir John Fowler, Sir Benjamin
Baker, K.C.M.G., and Sir William Arrol. The quotation
over Sir Benjamin Baker was, * Thy judgment fair, lays
every project well,” and equally appropriate were those
given to Sir John and Sir W. Arrol.

The Royal party and guests arrived at the banquet
hall shortly before two o'clock, and were received by the
company standing. Sir M. W. Thompson occupied the
chair. On his right were the Prince of Wales, the Earl
of Rosebery, Prince George of Wales, the Duke of Fife,
Mr. John Dent, Lord Provost Boyd, Herr Mehrtens,
General Ellis, General Lyttelton Annesley, Lord Colville,
Mr. Calcraft, Herr Krueger, Sir B. Baker, M. Van
Hasselt, Mr. Campbell-Bannerman, M.P., the Earl of
Haddington, Captain Vander Meulen, Hon. W. J. Col-
ville, Hon. A. Colville, M. Ogekelin, Sir Lowthian Bell,
the Marquis of Huntly, M. Eiffel, Sir Charles Tennant.
Captain Zelenol, and Mr. Leopold Rothschild; and on
his left were the Duke of Edinburgh, the Duke of
Buecleuch, the Marquis of Tweeddale, M. Picot, the arl
of Wemyss, M. Tasafini, the Lord Provost of Glasgow,
the Marquis de Guigne, Sir John Fowler, the Bishop of
Lrchfield, Baron Reillie, Lord Balfour of Bnrleigh, M.
Vallon, Sir Matthew Ridley, M. Doppler, Sir W. Thom-
son, M. d'Oissel, the Hon. R. H. Dutton, Sir W. Arrol, Mr.
Armitage, Lord Kingsborough, the Moderator of the
General Assembly, and Dr. W, H. Russell.

The Chairman, who was received with loud applause, pro-
posed the toast of “ The Queen. He said he could carry back
his recollection to the time when her Majesty the Queen
ascended the Throne. It had been his great fortune
to watch the career of her Majesty, and he observed
that she always acted up to the duties of her position. No
matter whether the Ministry of the time was a Liberal or a
Tory Government, her Majesty was always up to the occasion
and acquitted herself admirably as the Sovereign of a great
country, and her decision, given often in momentous
circumstances, was always respected. The toast was
drunk with enthusiasm, the band playing the National
Anthem.

The Chairman then gave the toast of *The Prince of
Wales and other members of the Royal Family,” speaking
very highly of the manner in which their Royal Highnesses
performed the high functions which devolved upon them.
The toast was pledged with great enthusiasm.

The Prince of Wales, who was received with loud cheers,
said: I feel very grateful for the kind words which have
fallen from the chairman in proposing the toast, and I thank
you all most heartily for the cprdial way in which you have
received it. The day has been a most interesting day to all
of us, and especially so to me, and I feel very grateful that I
have been asked to take part in so interesting and important
a ceremony as the one at which we have all assisted. I had
the advantage, nearly five and a-half years ago, of seeing
the Forth Bridge at its very commencement, and 1
always looked forward to the day when I should witness
its successful accomplishment. 1 may, perhaps, say
that in opening bridges T am an old hand. At the re-
quest of the Canadian Government, I performed the
opening ceremony thirty years ago of opening the
Victoria Bridge over the St. Lawrence at Montreal, putting
in the last rivet, the total of rivets being one million.
To-day I have performed a similar ceremony for the Forth
Bridge, but on this occasion the rivets number nearly
eight millions instead of one million. The construction

of the bridge has been on the cantilever principle, which

has been known to the Chinese for , and specimens
of it may be seen likewise in Japan, Tll'g, and the North.
West Proviness of India. Work of this description has hitherto
been carried out on small dimensions, but in this case the engi-
neers have had to construct a bridge in thirty fathoms of
water, at the height of 150ft. above high water mark and
crossing two channels, each one-third of a mile in width
Had it not been for the intervening island of Inchgarvie the
project would have been impracticable. It may
interest you if I mention a few figures in cnnnactinnm
construction of the bridge. Its extreme length, including the
approach viaduct, is 2765 yards, one and one-fifth of a mile
and the actual length of the cantilever portion of the bridge
is one mile and twenty yards. The weight of steel in it
amounts to 51,000 tons, and the extreme height of the steel
structure above mean water level is over 370ft., above the
bottom of the deepest foundation 452ft., while the rail leyel
above high water is 1564ft. Allowance has been made for
contraction and expansion and for changes of temperature to
the extent of lin. per 100ft. over the whole bridge. The
wind pressure provided for is 561b. on each square foot of
area, amounting in the aggregate to about 7700 tons of lateral
pressure on the cantilever portion of the bridge. About 25
acres of surface will have to be painted with three coats of
paint. As I have said, about eight millions of rivets
have been used in the bridge, and forty-two miles of bent
plates used in the tubes, about the distance between Edin

and Glasgow. Two million pounds have been spent on the site
in building the foundations and piers; in the erection of the
superstructure; on labourin the preparation of steel, ite,
masonry, timber, and concrete; on tools, cranes, dri , and
other machines required as plant; while about two and a-half
millions has been the entire cost of the structure, of which
£800,000 — nearly one-third of this amount — has been
expended on plant and general charges. These figures will
give you some idea of the magnitude of the work, and
will assist you to realise the labour and anxiety which all
those connected with it must have undergone. The works
were commenced in April, 1883, and it is highly to the
credit of everyone engaged in the operation that a structure
so stupendous and so exceptional in its character should
have been completed within seven years. The opening of
the bridge must necessarily produce important results and
changes in the railway service of the east coast of Scotland,
and it will, above all, place the valuable manufacturing and
mineral producing district of Fife in immediate communica-
tion with the south side of the Firth of Forth. When the
(Glenfarg line, now nearly completed, is opened for traffic the
distance between Edinburgh and Perth will be reduced from
sixty-nine to forty-seven miles, and instead of the journey
occupying, as at present, two hours and twenty minutes,
an express will be able to do it in an hour. Dundee like-
wise will be brought to within fifty-nine miles of Edin-
burgh, and Aberdeen 130 miles, and no sea ferries will have
to be crossed. The construction of the bridge is due to
the enterprise of four important railway companies — (1)
North British—the bridge is in its district—(2) North-Eastern,
(3) Midland, and (1) Great Northern, and the design is that
of two most eminent engineers, Sir John Fowler and Mr.
Benjamin Baker. The contractor was Mr. William Arrol,
and the present Tay Bridge and the bridge which I have
inaugurated to-day will be lasting monuments of his skill,
resources, and energy. I have much pleasure in stating
that on the recommendation of the Prime Minister, the
Queen has been pleased to create Mr. Matthew William
Thompson, chairman of the Forth Bridge Company, and of
the Midland Railway Uumpau{;; and Sir John Fowler,
engineer-in-chief of the Forth Bridge, baronets of the
United Kingdom. The Queen has also created, or in-
tends to create, Mr. Benjamin Baker—Sir John Fowler's
colleague—a Knight Commander of the Order of St. Michael
and St. George; and to confer on Mr. William Arrol,
the contractor, the honour of a knighthood. I must
not allow this opportunity to pass without mention-
ing the valuable assistance which has been rendered
to the companies by Mr. Wieland, their able and
indefatigable secretary, who deserves special praise for
the admirable way in which he has carried out the im-
portant financial arrangements essential in a scheme
of such magnitude. Before concluding, I must express
my pleasure at seeing here Major-General Hutchinson and
Major Marindin, two of the inspecting officers of the Board
of Trade. Although in this country great undertakings
of the kind which we are celebrating this day are wisely
wholly left to the enterprise and genius of private indi-
viduals without aid or favour from the State, yet, in
connection with these particular works, Parliament, I am
informed, for the first time associated officers of the Board of
Trade with those practically engaged in the construction of
this magnificent bridge from its commencement, by umnﬁ '
the Board of Trade to make quarterly reports t;e%e lai
before Parliament as to the nature and progress of the works.
This most important and delicate duty has been performed
by Major-General Hutchinson and Major Marindin ; and I
now congratulate them on the completion of their responsible
duties, which they have carried out in a way that re-
dounds credit to themselves and to the de ent which
they so ably serve. Allow me again, gentlemen, in thank-
ing you for the kind way in which you have received this
toast, to assure you of the great pleasure and gratification it
has been to me to have been present on this occasion to
Inaugurate this great success of the skill of engineering.”

Sir John Fowler, in acknowledging the toast of the Forth
Bridge, said he begged to return his most grateful thanks to
his Royal Highness the Prince of Wales for the flattering
manner in which he had spoken of their work. It was now
seven years ago since the foundations of the bridge were
commenced, but up to two years ago they had to endure not
only the legitimate anxieties of their duties, but the attacks
and evil predictions which were always directed against
those who undertook engineering work of novelty or
exceptional magnitude. .It was very curious to watch
the manner of retreat of these prophets of failure. The
results had proved them to be mistaken. He could tell
some very curious stories connected with the bridge, but on
that day he felt that he could afford to be magnanimous, and
he would say nothingill-natured about them—not even about
the astroncmers. He was sorry for the astronomers, and
they were sorry for themselves, because since the failure of
their Eredictious about the Forth Bridge cautious ple
were beginning to be a little doubtful about the pmets
which they had discovered. Personally, he believed in
astronomy, and in the planets, but he did not believe in
astronomy in its effects on practical engineering. He
pointed out how, from the nature of the materials which had
been used in the construction of the bridge, and from the
nationality of the men who had been engaged in that con-
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struction, the bridge sed an international character.
But besides strength and solidity, the wsthetic considerations
could not altogether be ignored. He confessed that this gave
him a little concern at first, for he read rather strongly-
yorded lectures, and altogether they seemed to be likely to
g:: into hot water. Fortunately, the Edinburgh Royal
‘ety of Arts conceived the idea of settling this matter in a
very summary fashion. Accordingly they called to their help
two famous artistic authorities—Mr. William Morris, famous
for his power of attack on the bridge; and Mr. Benjamin
Baker, famous for defending it. The result, he believed, was
that Mr. Baker and the bridge were entirely victorious ; and
as this society never allowed any appeal, the @sthetic ques-
tion was settled forever. They had two materials in the Forth
Bridge—granite and steel. They would e with him that
in Scottish granite connected together with English cement
they had durability and union of parts for at least a thousand
years, and with the permission of the Chairman and
their Royal Highnesses he would postpone any further
consideration of that question until that iod had expired.
In regard to steel it might be deteriorated or decayed from
two causes—vibration and oxidisation. Vibration could onl
uce injurious action when the maximum strain to which
it would be habitually exposed by use approached one-half of
its ultimate strength, but as the Forth Bridge could never have
as much as one-half of the strain of the ultimate strength, he
thought they might dismiss vibration as a source of injury.
With regard to oxidisation, that meant gross neglect by those
who were in charge; it meant that the painting was so
neglected that air had access to the steel, and he would not
do those who had charge of this important work the injustice
of supposing that such a contingency was possible. He
wished that time permitted to mention the names of the
contractors and the able assistants who had done such good
work, but he must content himself with mentioning Mr.
Phillips, who had been resident engineer—a man of great
experience from the first; Mr. Arrol, who had shown such
conspicuous ability and originality, and his excellent
secretary, Mr. Biggart. And now, the last but not the least,
he claimed for the foremen and thousands of workmen who
had been engaged on the Forth Bridge the highest praise for
their skill and their bravery. In that hall where they were
now assembled the drawings of the engineers were drawn out
to the full size, and from those drawings moulds were made ;
they were taken down to the shops where by hundreds of
skilful men, with admirable machines, many of them
designed by Mr. Arrol sfecia,lly for the work, the steel was
drilled, made ready, and put together very carefully. It was
put together with the greatest exactitude, then taken down
again, and carried to the site of the bridge. For several
years, often in very inclement weather and at an elevation of
one, two, three, and four hundred feet above the water of the
Forth, those brave men worked, and never knowingly
scamped a rivet,"

Sir W. Arrol al<o responded in a few well chosen words.

Sir Benjamin Baker was then most vociferously called for
by the audience, and although his name had not been on the
list, the call wasso unanimous and spontaneous that the Prince
through Lord Colville asked Sir B. Baker to reply.

Sir Benjamin Baker said he was there asa visitor. He con-
siderd that personally and practically his connection with the
Forth Bridge was over when his very severe friends General
Hutchinson and Major Marindin expressed their unqualified
satisfaction with the work they had visited. Being a visitor,
and not being on the toast list, and also being extremely sur-

rised at the honour which had been accorded him, he need

ardly say that he was not quite prepared to made a speech.
But of course it was perfectly easy after one had finished a
somewhat difficult undertaking—it was pleasant to receive
approbation. The approbation which the engineer valued
most, he thought, was that of his own conscience, when he
had done the best he could for the job. He could answer for
his colleague Mr. Stewart, and his friend Mr. Biggart, and
the whole staff of engineers, that they had the approbation
of their own consciences, that every man had done the best
that he could. Next to that, perhaps, was the approhation of
their brother engineers, for they were best able to appreciate the
kind of difficulties that they had to deal with. He was not
altogether sorry that the elements had been such as they had
been that day, because it would give them some idea of those
difficulties which they had to overcome. And, last, they
wished the approbation of the general public, and they had
some evidence that that also had been achieved. Of course
they had had dark days during the construction of the bridge,
and during these dark days they tried not to be—and %1&
thought they had succeeded—in not being unduly oppressed.
On this, the brightest day in the history of the bridge, when
His Royal Highness had done them the favour, which they
so much aﬂpreciuted, of hﬁni present, he might say on
behalf of the engineers that they were not unduly elated,
and that the flattering remarks which had fallen on them
would not turn their heads. He hoped they would under-
stand that they did not less heartily thank them for the
extreme kindness and cordiality with which they had received
the toast of the engineers, directors, and contractors, and he
might say the workmen, of the Forth Bridge.

Mr. John Dent Dent then proposed the guests.

The Earl of Rosebery returned thanks.

Herr Mehrtens, of the Prussian Railway Department, also
replied for himself and in the name of his companions from
Saxony, Austria, and Hungary.

M. Picot, on behalf of the railway engineers of France,
also replied in a speech in which he culogised the bridge and
its engineers and contractors.

The Marquis of Tweeddale proposed * The comunercial
interests of Scotland.”

The Lord Provost of Edinburgh and the Lord Provost of

Glasgow acknowledged the toast.
« The Prince of Wales arose and stated amid cheers that he
had received a telegram from the Queen and from the
Princess of Wales. Both took the greatest interest in the
undertaking, and both wished success to the Forth Bridge.

The proceedings, which had thronghout been of the
most agreeable nature, then terminated. The Prince
and the Royal party then drove off to Dalmeny, and were
loudly cheered.

During the banquet the band of the Cameron High-
landers played a selection of musie, and the pipers of the
regiment marched round the hall, their inspiriting strains
being apparently greatly relished by the foreign guests,
who were enthusiustic in their applausze. After each
toast the band played an appropriate air.

The French rn.ilwn{; were very fully represented, as
will be seen from the following list of names :—

Chemin de fer Paris et Lyons: Messieurs Mallet,

President du Conseil d’Administration ; Noblemaire,
Directeur de la Compagnie ; R. Picard, Chef de I'Exploita-
tion; Henry, Ingénieur-en-chef du Materiel et de la
Traction; and Denis, Ingénieur-en-chef de la Voie.

Chemin de fer Paris et Orleans: Messieurs Juigne
(Marquis de) Administrateur de la Compagnie; Heurteaun,
Directeur de la Compagnie; Roungier, Directeur des
Travaux; and BSalacroup, Ingénieur-in-chef, adjoint a
I'Ingénieur-en-chef du Materiel et de la Traction.

Chemin de fer du Midi: Messieurs Ancoe, Vice-presi-
dent du Conseil d’Administration; Picot (Georges),
Administratenr de la Compagnie; d'Elchthal (Eugene),
Administrateur de la Compagnie; and Blage, Directeur
de la Compagnie,

Chemin de fer de 1'Ouest: Messieur Desbriere,
Administrateur de la Compagnie; Blount (Henry),
Administrateur de la Compagnie; Marin, Directeur de
la Compagnie ; Morliere, Ingénieur-in-chef de 1'Entretien
et de la Surveillance de la Voie; Foulon, Ingénieur,
Secretaire de la Direction.

Chemin de fer du Nord: Messieurs Hottinguer,
Administrateur de la Compagnie ; Piéron, Ingénieur-en-
chef adjoint & 1'Ingénieur-en-chef du service Actif;
Sauvage, Ingénieur principal de 1'atelier des machines ;
and Aguellet, Ingénieur-en-chef des services centraux des
Etudes du Matériel des voies et des bitiments.

Cheminde ferde]l'Est: Messieurs Imécourt (Marquisd’),
Administrateur de la Cémpagnie ; Reille (Baron Victor),
Administrateur de la Compagnie; Barabant, Director de
la Compagnie; A. Picard, Chef de 1'Exploitation adjoint ;
and Gerhardt, Ingénieur de la Traction.

M. Alfred Sire, agent in England of the Northern of
France, and M. T. Visinet, the representative of the
Western Railway of France in this country.

Altogether there were nearly six hundred present at the
ceremonies, and thousands of people collected at North
and at South Queensferry to witness the proceedings, It
was, in fact, a general holiday, and in spite of the very
inclement weather every spot of vantage ground sup-
ported a sightseer.

The representatives of the French railways who were
present on the occasion of the opening of the Forth
Bridge were entertamed, on Wednesday evenming, at a
banquet given by the chairman and directors of the
London, Chatham, and Dover Railway, in the marble
salon of the Grand Hotel, Trafalgar-square. The chair
was occupied by Mr. J. S, Forbes, who made all arrange-
ments in connection with the trains by which these
gentlemen travelled from France and in this country,
supported on his right by the IFrench ambassador.,

It is generally well known that the Forth Bridge, as
part of an ordinary local or even ordinarly placed main
line, could not pay. It is, however, through the important
connections “’hi(‘.‘fl it and-its railways will enable the com-
bined guaranteeing railways to make, that it will pay, and
more especially since it is fully expected that the further
amalgamation of the North British and Glasgow and
South-Western will be effected; and thus, with the
Western lines, including the new Helensburgh and Fort
William Railway, which we illustrated and deseribed in
our last impression, a grand and far-reaching net-work
will be controlled by the gunaranteeing companies. The
monopoly of the Caledonian will be broken, and the
Western Highlands will become much more accessible.

Some of the visitors on Tuesday remained long enough
at Forth Bridge Station to see the starting of the first
goods train for Dunfermline. The bridge was opened for
traffic on Wednesday, but there are several branch lines
involved in the general scheme. On the Fifeshire side is
the North Queensferry and Inverkeithing Railway, a
length of about two miles; and on the south side there is
a length of three-quarters of a mile to connect the bridge
with the junction at Dalmeny. There is also the Winch-
burgh and Dalmeny line, four miles and a-half, to con-
nect with the main line between Edinburgh and Glasgow.
Another line runs from Inverkeithing along the shogre
for some distance to Burntisland. The Glenfarg line
strikes due north between Loch Leven and Perth.

Referring again to the four-page menu already men-
tioned, it shonld be noted that under the words ** All reap
at last the actions they have sown,” the names are given
of many who have been actively associated with the
building of the bridge, either on the staff of the engineers
or of the contractors. The names thus given are those
which follow : — Tanered, Phillips, Falkiner, Bakewell,
Biggart, Westhofen, Hunter, Lilljiqvist, Aitken, Neville,
Middleton, Main, Law, Gray, Wood, Stewart, Cooper,
Meik, Schluter, Scott, Moir, Carev, Bourke, Symons,
Tuit, Fitzmaurice, Blackburn, Harris, Camnpbell, Mayor,
Webster, Chalmers, Knowles, Martin.

THE INSTITUTION OF CIVIL ENGINEERS.

RAILWAY BRIDGES,

AT the fourteenth ordinary meeting of the session, on Tuesday,
March 4th, Mr. Berkley, vice president, in the chair, three papers
were read on railway bridges :—

I. Tne Hawkespury Bripce, New Sovrn Wares, hy Mr, C, O,
Burge, M. Inst. C.E,

The railway systemn of News South Wales had hitherto con-
sisted of two separate divisions—the one starting from Sydney
and branching thence in a westerly, southerly, and south-westerly
direction, while the other originated at Newcastle, on the sea
coast, about 100 miles north of Sydney, and communicated with
the northern part of the Cnlﬂ and with Queensland. The
Hawkesbury Bridge was situated upon the connecting link of
railway which was designed to unite these two systems. It
ero the main channel of the Hawkesbury between Long
Island and Mullet Head, at a point where the channel had a
width of about 2800ft., and a maximum depth of 77ft., while
its bed consisted of a deposit of mud extending to a depth
varying from 60ft, to 170ft. below high-water mark, and overlyin
the sand. For the construction of this difficult work the coloni
(Government invited tenders, accompanied by competitive designs,
and took steps to make the competition world-wide. A com-
mittee, consisting of Mr. W. H. Barlow, past president Institution
of Civil Engineers, Mr. G. Berkley, vice-president Institution of
Civil Engineers, and Captain Duug‘u Galton, R.E., Assoc, Inst,

C.E., was apvointed to ndjudicate on the tendors; and when the

report of this committee had been supplemented by others from
Sir John Fowler, past president Institution of Civil Engineers,
and Mr. John Whitton, M. Inst. C.E., Engineer - in - Chief
for Railways, New South Wales, it was finally decided to
accept the tender of the Union Bridge Company, of New York,
who undertook to complete the bridge within two years and a-half,
for the sum of £327,000. The accepted design consisted of seven
spans of 415ft. from centre to centre of the piers, the foundations
being carried down in steel caissons filled with concrete, while the
upper portions of the piers and the whole of the abutments were of
masonry. The ;firderﬂ were formed of built steel compression
members, and solid steel eye-bar tension-rods, all the conneections
being made by steel pins, The cross girders and rail bearers were
of rivetted steel plate. The two main girders of each were

- 410ft. long from end pin to end pin, and 58ft. deep at the centre,

and were placed 28ft. apart from centre to centre, the bridge carry-
ing two lines of railway. In the execution of the foundations it was
found very difficult to sink the caissons in a truly vertical ition
through the great depth of mud that had to be penetrated before
the sand could be reached. The tendency of the caisson to assume
an inclined position, and to draw away from its true place duri
the process of sinking, gave rise to a great deal of trouble
delay, and in some cases could not be entirely overcome ; and the
author was of opinion that this difficulty was in great measure
due to the form in which the caissons were constructed. In plan,
the caisson formed a rectangle with rounded ends, its length,
transversely to the bridge, being 48ft., while its outside width was
20ft. The outer shell of the caisson, imring this contour, formed
a vertical prism for the greater portion of its height ; but in
the lowest 20ft., the walls were splayed 2ft. outwards at the base
by inclining them at a batter of 1 1n 10 at the sides, and also at
the rounded ends. FEach caisson contained three circular
dredging wells, 8ft. in diameter, placed along its axis at
distances of 14ft. from centre to centre, the wells being
apln}'edhn;lltwarlii at the base in conical ef]l.'.rrm, mhas to 1:;;:!. thu;
outcr shell, and to come to a cutting edge at the periphery
the caisson, and also between the wells. The luwarm of the
caisson was built on shore, and, being temporarily fitted with
a false bottom, was floated out and sunk to the bed of
the river. The space between the wells and the outer skin
was then loaded with concrete, and the caisson was sunk
through the mud by dredging the material from the bottom of the
three wells., If the caisson showed any tendency to cant trans-
versely to the bridge, it could be righted by dredging one or the
other of the wells in advance of the remainder; but when it canted
transversely to the axis of the caisson, the central position of the
well precluded the of any such means of righting it. It was
also believed that the splayed form given to the base of the
caisson enhanced the tendency to caut over, as the sinking of the
splayed shoe would leave around the walls of the upper portion
an empty space, which would afterwards become filled up in an
irregular manner, depending upon the consistency of the mud.
For the work of erecting the main girders, a pontoon was con-
structed of sufficient size and stability to carry a complete span
of the superstructure elevated above the deck upon lmg high
enough to command the piers, whose summit was above
high-water, the ra of tide being 7ft. At a convenient point
on the shore a gridiron was built at a distance of about half a
mile from the bridge, and on this gridiron the toon was
scuttled and allowed to remain, while the steelwork of a
complete span was put together upon the top of the elevated
staging above the deck, For the voyage of this craft out to the
bridge a favourable conjunction of tide amd weather was
sclected, and the scuttling valves of the pontoon having been
closed at low-water, the vessel floated off the gridiron at the rise
of the tide, and was warped out to the bridge by 6in, hawsers
worked by steam windlasses, the operation being facilitated by the
assistance of steam-tugs and by the flow of the tide, At the top
of the tide, the pontoon was in place between the piers, the ends of
the main girders being then a few inches above the bear on
the piers, and the vessel, being moored in this position, was allowed
to fall with the ebbing tide until it left the girders H;lﬂ)orl.od upon
the piers. In some cases the process was hastened by partially
scuttling the pontoon. The author described the numerous
vicissitudes of the voyage, which was repeated in similar manner
for each span, and also the endeavours that were made to
correct or to remedy the canting of the caissons, It was worthy of
remark that although the successful tender was made by an
American firm, yet tﬁa whole of the steel and ironwork was pro-
vided and manufactured in the United Kingdom, exeepting only
the swelled heads of the eve-bars,

(To be continped.)

SOCIETY OF ENGINEERS.

————

THE APPLICATION OF WATER PRESSURE TO MACHINE
TOOLS AND AFPPLIANCES.

AT a meeting of the Society of Engineers, held at the Town
Hall, Westminster, on Monday evening, March 3rd, Mr.
Adams, President, in the chair, a paper was read by Mr. Ral
Hart Tweddell, M. Inst. C.E., on “The A
Pressure to Machine Tools and Appliances.”

The author referred to his previous paper read before the

pplication of Water

Society in 1877, and to the greatly extended ad of his
system of hydraulic machines and appliances during this interval.

He gave figures showing the continually increasing power and size
of this class of machines during the guarter of a century which
has elapsed since he first introduced them, and very closely analysed
the relative advantages of hydraulie, pneumatic, and electric trans-
mission of power, considered in their special relation to working
machine tools and the appliances in connection with taking the
work to and from them.

The author, having emphasised the fact that the conditions to be
fulfilled in the designing of a “* complete system " of machine tools
are very different from those affecting a ‘‘single machine,” pro-
ceeded to point out the great number of conditions to bo fulﬁlul
by any motive power when applied to working machines |
greatly in their individual character and requirements, Dividi
the subject of the relative merits of these three motive powers into
(1) the convenient storage of the power, (2) economy and f.
in distributing the same over large arcas, (3) simplicity in its apph-
cation to machine tools and the appliances required to take
to and from their work, (1) adaptability to perform work of the
lightest and heaviest description, the author stated that, while
electricity and air fulfil some of these conditi they do not
fulfil those of the most irnbmrtnnca in connection with the class of
work under discussion. On the other hand, hydraulic pressure
not only fulfils all of the above conditions, but it is especially
applicable to the working of machine tools and the appliances for

lifting and transporting the materials operated :Jmn by them. The
ecwj himself
}Hl altered

anthor then referred to various improvements
and others in hydraalic machines now required to meet
conditions of rmvetting, flanging, drilling, &e., in order to make
sound work in the heavy boilers now used with high steam
""The author th ded to describe the rivet of

e author then procee escribe the rivetting u
bridges in sitw, nm{] referred to the first bridge Eww
namely, the Primrose-street Bridge, in London, which was rivetted
up on the author’s system in 1873, After alluding to many other

bridges, the author pointed out the absolute necessity of a largely
extended use of Ing!ur-uﬂng appliances in wor A such ns
, not only on

cranes, lifts, capstans, &c¢., which are necessa
account of the greatly increased weight of the now .
but also to keep all classes of machine tools in more continuous
work. , In conclusion, he pointed out that bydraulic presture was
as syitable for working these appliances as for working the"machine
tocls themselves,

-
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Fig. 7—-REMOVAL OF OLD STRUCTURE, EASTERN HALF.

THE NEWARK DYRKE BRIDGE. Railway, only weighed about 60 tons with tender included- | the thorough overhauling of all the parts. It was then found
—_— The express locomotives and also the heavy goods on the [ that in consequence of the defect in the method of carry-
I THeE ExGINeERr issue of the 21st February a short | Great Northern system, now weigh nearly 78 tons; engine | ing the flooring, the inmer links of the diagonals In
notice was given of this bridge, together with an illustration | being'42 and tender 36 tons. This heavy increase in the weight | the centre of bridge had elongated about ¢ of an inch, thereby
bhﬂwing the new bfidg._'- in the Process of putLiug all the stress on to the outer
being placed in position. Before proceed- links. The method of laying the floor was
ing further with the description of the new then altered, and arranged in such a
structure, it may be interesting to state a mannper that all the members did their
few facts in relation to the old one concern- share of the work that was required of
ing the kind of structure, and why it was them. In 1888, fresh signs of weakness
thought necessary to replace it. occurred, and as they were beyond the pos-
The old bridge was of the form known as sibility of a remedy Mr. Johnson decided on
the “ Warren " truss, and was the largest a reconstruction, and with that end in view
span of its kind in this country, it being instructed his assistant, Mr. . Duncan,
259ft. from centre to centre of its bear- to prepare designs for a new steel strue-
ings. There were two single bridges, one ture. Upon this design, the directors in-
for the down and one for the up line. The vited tenders for the execution of the works,
trusses were composed of cast and wrought and in November of that year accepted one
iron, cast iron being used for the top or com- sent in by DMessrs. Andrew Handyside of
pression member and the diagonals, the the Britannia Ironworks, Derby. The work
normal state of which was compression, has taken rather longer than was con-
and wrought iron being used in the templated, but the causes of the delay did
bottom or tension member and in the not rest with the contractors, both steel
diagonals that were subject to tension and timber being difficult to obtain.
only, The top member consisted of a cast The design of the new bridge is of the
iron tube, varying in diameter from 131in. class of truss known as the * Whipple-
at the ends to 18in. at the centre. The Murphy " type, and it is made entirely of steel,
diagonal struts were cast with a jaw at the steel used being made by the basic pro-
the top-end to embrace the tube, and cess. Upwards of 400 tests were made
Lapfred ti;mvards ttl;e [hﬂt-tr:rm_ ti{;* l‘Tlliﬂ during manufacture at the Staffordshire
ottom tie consisted of a series of links St r 's work
9in. Widﬂ and Eulargei at the ends to lﬂ.l;iu,, 1\23?3,'95?[?1111{ng;t H}JIS}HH_IE}O' ?u,,*“b?f[]*ks’['iii?;
i : ; : ; = ; ¥ " 1
to allow a connecting pin 5%in. in diameter Kirkaldy, the tests in all cases showing a
to pass through, the diagonal ties being remarkable uniformity. The company's
El‘{ﬂucﬂj’ ]ikE the hﬂtt'ﬂlll '“':_ TIH_" I'.I!'i'th}”'l ti(" ‘-"*P'Ef-'iﬁ':ﬂtiﬂu blﬂtﬂd a lillﬂlmunl 'Df ES tﬂn'ﬁ,
graduated from fourteen links at the centre and maximum of 32 tons per square inch of
to four at the ends. The diagonal ties area of specimen before straining; and the
graduated from two at the centre to four average breaking strain was about 294 tons,
at the ends, the thickness varying from §in. with about a variation of a little less than
to lin. Flg. 1 EITE:-"& an ['Ud view of t.h'ﬂ 1 ton per square mmch nmore or less,
Origiﬂﬂl hridgﬂb}- The main trusses were on As tl"l'[f new hr'ldg':' could not be con-
the whole well constructed, the iron being structed in sifu, a staging had to be formed
of the S, he:-{t. quality and workmanship. about 600ft. long, and parallel with the old
The m:qd brampg m_t{:p and I.}:ﬂlt-f.un was one; in order to do which piles varying from
hardly in keeping with the main trusses, 30ft. to 38ft. in length had to be driven by
being badly designed and loosely” fitted. the side of the embankment and across the
The cause of the bridge wearing so badly river. The piles were driven five abreast, two
11;5_5‘ t,hr; manner l_l'l which the rn_‘!ﬁﬂ was outer ones 5ft. apart {‘llﬂ'\'illg L:-ugitudinﬂ.l&.
carried by the main trusses, cross timbers the full width of the stage being 33ft. Upon
8in. deep being placed across from truss to this stage the girders were constructed be-
truss, and resting directly on the bottom tween two lines of rails—see Figs. 2 and
tie, so that when the Llll‘i}l[:f deflected J—upon which twenty-four trolleys were
during the passage of the trains all the placed, twelve on each side, each trolley
pressure came upon the inner links, and as having an hydraulic jack in the centre.
the links were fr_mr't-:'_mx in number at the These trollevs were divided into four sec-
centre, t’h{". ]r_wmrn%:-:: tending to cause rup- tions. and connected up; struts and ties
ture of the inner d”“"g':‘”“]f“'“"‘"f’”'ﬂd”'m_!ﬂ'_" were then fixed on the top of each jack
The bridge was erected in 1849 and 1850, Fach section of jacks was connected by a
nnd_Wﬂs calculated to take a maximum pipe passing along the length of that sec
moving load of one Lj:JIJ per foot [1'1.11.1. The Hﬂll, a {'UHL-II.*.{:H:J]J. ]‘ILYillg made with all thﬂ
load was, at the time the hndgc—r was six jacks. These pipes were fed from four
erected, thought to cover any possible in- small pressure pumps, one placed in each sec-
crease that ””&:I",L. occur 1n the rolling stock Flg. <—5IRD'S-EYE VIEW OF NEW BRIDGE DURING CONSTRUCTION, WESTERN HALF. tion. By this means the pressure was appliﬂd
of the future. This of course was & par- ' _ | simultaneously in all four sections, and
donable EITor, W hen we find that the *“ monstor Im*u!l’lﬂtﬁ'ﬂ of the rolling stock of the company was a serious thing for the | the whole bridge lifted and carried by the twenty-four jacks,
of the period, the Lord of the Isles on the Great Western | old structure, and in 1879 Mr. Johnson gave instructions for | the whole i;riqléu- was then moved forward llpuufthl: trolleys
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as shown by our illustration in our issue of February 21st last,
and when the centre of the new bridge was directly in line with
the centre of the old one, two large trolleys, each running on
twenty-two wheels, were placed under the ends, and the
twenty-four jacks lowered until the bridge rested on the
large trolleys at the ends. The twenty-four small trolleys
were then disconnected and pushed back to where the bridge
tu
“‘I'!hh:ﬂmpt;pemtinn was to get the old bridge off the cast
iron frames; a t of this work is shown in Fig. 5,
where two jacks, each capable of lifting a hundred tons,
can be seen placed under the end strut.

Four of these

in & similar manuer to th;tldnna
with the new bridge; but as the old bridge was much lower
than the new nna,E:nd in order to save mtmﬁ the timbers,
the cross struts were placed on the top, and the bridge sus-
nded with forty-eight 13in. wrought iron bolts, as shown on
ig. 6. The bridge was then drawn away, and placed on the
blocks occupied by the new girders during their construction.
The new bridge was then hauled across into its final position,
the end trolleys removed, and the bridge lowered, first on to
the fixed bearing, as shown by Fig. 8, and then on to the

roller bearings, as shown by Fig. 9.
. The total weight of the new bridge,

back and connected up

together with the floor-

were used each truss i i i ) . iB d the old one 320
. The bridge was then lifted 3in. ing and ent way, is 430 tons, an
and the n.-'l:‘:ﬂ irct:t frames removed, un:llgt.he lifting proceeded tons. In both cases, in order to save tume, th';} pefn;tlmn?nt
with until it was 20in, above its old position. A timber | way was fixed and moved with the bridges. The following
DIAGRAM OF OPERATIONS.
= BUILDING SITE
. NEW___A__BRIDCE
. === — 0 SRIDCETD] CE—- —v0 YORK

~FROM _LONDON

trolley, as shown in Fig. 7, was then fixed, and the jacks
mo“i to the other end and the same operation carried out.
* When both ends were lifted and securely fixed to the trolleys,

the lmdqa was hauled out sideways, as shown by Fig. 7. As
soon as it was placed on the stage between the two lines of

rails, the trolley carrying the hydraulic jacks were pushed

diagram will help to illustrate the transposition of the new
a.ndgr;d girders respectively :—No. 1, new bridge built at eAd
on completion moved to B and on to C; No. 2, old mov

from D to B and on to A; No. 3, new bridge moved from
C to D.

(To be continved.)
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THE BEHAVIOUR OF STEEL.!

Ix compliance with the suggestions below, the following ques
tions were raised for discussion: —

What experiences and phenomena can you describe as to the
conduct of steels under the conditions in which you were using
them?! How much allowance is wise in shrinkage fits with steel!
What is the best form of cross section to adopt for steel castings of
a complicated nature, in order to secure solidity and freedom from
shrinkage eracks? How often must the skin of steel be removed
in grinding true gauges, &c., before change of form ceases !

Mr. H. D. Hibbard: In discussing Topic No. 66, I would like
to call the attention of the members to the importance of giving as
far as possible the history of the steel under consideration. To
those not engaged in its manufacture, steel is steel, but not

80 to those e in the business. Unless the history
of its manufacture is known, much of the other information about
it is useless. Even with the chemical analysis known, which is
essential, the great variations in physical properties due to different
methods of manufacture and subsequent treatment, may account
for any anomalies, and, unless these are known, the mysterious
element of the s ium will not be kept at a minimum. As no
two are alike, no two methods alike, and no two men alike,
the most complete description of the steel would include the name
of the firm, and the man who made the steel. Then would follow
the subsequent manipulation to put the steel in shape for use,
Even then the mishaps it has met with from bad workmanship will
never be known. .

Mr. Wm. Kent: The lowest tensile strength I have ever found
in steel was 42,000 Ib, per square inch. It was American open-
hearth steel, made for horseshoe nails. The composition was about
C 010, P 0012, Mn 020, Si 0'02. It was necessary to keep the

horus extremely low to secure the low tensile strength and
great ductility desired. Some three years ago 1 procured
thirteen samples of watch springs, and tested them for tensile
in a crude apparatus, in which a strong ?dlring balance
was used to indieate the strain. The sprilﬁa included a Jurgensen
mainspring, an English, a Waltham, a Waterbury, and several
other springs of various sizes and different tempers. The tensile
of the whole lot of thirteen varied between the limits of
Ib, and 375,000 Ib. per square inch, a much less variation
than might be expected, considering the variety of sizes, tempers,
sources from which they were obtained. The samples
exhibited in connection with this pa ph are trusses for
torsion balances, with spring steel wires stretched upon them,
-y ‘;mngur MMHT - t-usﬁail‘nr mn&a months iln e fn;:tg;y
orsion Balance Company. e lon of the
wires on the double truss has beermﬂmd thmugﬁn angle
45 deg., that is, 22} deg. each side of its mormal position,
7,100,000 times. The two shorter wires on the single trusses have
twisted through an angle of 16 deg., 2,200,000 times. These
wires were stretched originally to the notes C sharp and D above
vely. After they had been twisted 1,000,000
times each, tone was tried again, and one of the wiresappeared
to have a tone half a semitone higher, and the other was about
half a semitone lower than when the test was begun—possibly a
mistake in the original tuning. After they had been twisted
2,000,000 times each, the tone was found to be the same as it
was after 1,000,000 twists.

Mr. Levi K. Fuller: In 1885, I had occasion to make a series
of dies and punches for the Estey Organ Company, to be used in
punching sheet brass for reeds, both block and tongue, for use in

organs. The steel was No. 4, Sanderson Brothers Steel
Gmpnifm N.Y. The bar was cut into various sizes in a
, heated in a charcoal fire, and annealed in wood ashes.

y were then planed to various sizes and thicknesses, ranging
from g x ! x 3tod x 3 x3. These were heated to a bright red,
in accordance with the instructions printed upon the label on the
bar of steel, hardened in water and ground without the temper
being drawn in the least. They were then subjected to grinding
in an grinder to the proper sizes. They were ground on a
frame but not confined, remaining loose so as to allow the steel to
move, if there were any tendency in that direction. As the skin
was removed upon one side, the surface was slightly concaved, and
they had to be turned over and ground upon opposite sides five
times before they ceased changing their form. various blocks
were planed -010 thicker than the finished size to allow for grind-
ing. They were ground ‘0001 in. alternately on each side,
receiving a total of five grindings upon each side, reducing
=
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g
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. m&u 'fﬂlﬂ lt; as :I;bﬂa stated. Aftni thﬂd}'
n a few urs, ey began to crack, an
nearly every one was ruined by ranagn of this tendency. In
mtha; would bregk into a dozen pieces. I had commu-
nication with ersdbn Brothers Steel Company, and they attri-
the fact to overheating; but the description ‘“a bright red "
been strictly followed, and had been none too high for similar
for a like use., Samples of this were sent to Sanderson
Brothers and tempered by them, and the temper slightly drawn
but it was not sufficiently hard to do the work., We then resorted

1 Topical discussion by the members of the American Bociety of
Mechanical Engineers. At the Nashville meeting, in the discussion of
Tﬁlm No. 309-64, one of the members closed a most interesting
de s follows:—"' [ think this discussion of th:lxcul:lar phenomena
axhibited in steel 18 so very int that we ought to have some day
a sort of symposium presented by the members of the Bociety on steel

Each member can contribute what would amount perha
to half a page, describing some peculiar phenomena which he has wit-

noased facts, not theories, that will add to the amount of our
knowledge on

the next meeting.” This suggestion was favourably received by the

specially

of all grades of steel, to be presented in this discussion.

and lead to some true or some better theory ol these |
phenomena. | make that suggestion for the topical discussions |

requeated to send the ' not understand,

members &ucnt, and members were . : . .
secretary brief accounts of their experience in manipulation and conduct | during the night while lying on a machine, the

to steel No, 5, same make, which had precisely the same treatment
as first described, and which has resulted in no case in breakage.
The work performed by the sample returned to us by the Sander-
sons was the punching of five thousand reeds without re-grinding,
while the No. 5 will punch twenty thousand, and with some thick-
nesses even more. ‘1%& dies were perfectly square, and were set
with a piece of tissue paper ‘0005 in thickness between them,
cutting a perfectly smooth edge.
Mr. Chas, L. Huston: In the : | .
meeting as to the significance of the peculiar carved lines which
appear in the disturbance of the surface scale of steel boiler plates,
caused by the strains of shearing, some of the members claimed

discussion at the Nashville

| that it was only a scale disturbance, and diu not indicate any

injury to the metal. I have reason to believe, however, that it 1s
an indication of injury to the body of the metal, and send herewith
a piece of plate, which had been so affected and afterwards was
stretched and broken in a testing machine. The lines show very
plainly that the metal had been strained beyond its elastic limit.
not only upon the surface, but to some depth, as shown on the
adgas of the test piece, so that, when afterwards it was stretched,
it did not so readily yield at these points, leaving elevations of
slight extent upon the surface. he lines on this sample are
not so much the peculiar curved ones, the result of sheanng, as
they are those resulting from the curling of the narrow scrap at
the shears and the subsequent straightening to prepare for testing.
I have observed, as also have many other workers of steel, that metal
of some degree of ductility, when subjected to strains, will some-
times crack like pglass, showing no evidence of ductility at the
point of fracture. I noticed, some five years ago, one striking
case of a § plate of American-made basic steel, which was sent to a
locomotive works to try its flanging qualities. It was flanged into
a locomotive throat sheet, the edges being first turned down, and
then the concave end worked out, The
next morning a crack appeared at the
opposite end A, which had not been
heated at all, and had had the roughness
of shearing removed by planing. This
crack cofitinued to extend for a weel or
ten days, until it reached the whole way | i/
across to the part that had been heated. Il :
This, of course, was due to the contracting | =
strain at the flanged end, and the sides of L:
the crack showed little or no evidences of |
having reduced or stretched at the frac-
ture. I bad a test piece taken from one
side of the erack—as at B—and prepared,
so that when pulled it had the crystalline
face of the crack for one edge of the test .
piece. The test taken nearly across the grain of rolling showed a
tensile strength of 68,580 b, per square inch, and a reduction of
aren of 42 per cent., with a fibrous fracture. [ send one end of this
piece, which, however, is almost too old and rusty to show its
character. Some curious tests made by my father were published
in the Jowrnal of the Franklin Institute. One series, 1878, shows
that steel and iron both, when raised to about 600 deg. heat Fah.,
lose in ductility and gain in tensile strength; this 1s also corro-
borated by bending and tensile tests made in Europe and trans-
lated for the Journal of the Franklin Institute in 1885, Another
set of my father's tests shows the effect of straming iron up to
nearly its elastic limit and continuing the strain for twenty-four
hours or more, the result being in some cases raising the elastic
limit almost to the ultimate strength of the material.

Mr. W. W, Dingee: In reply to query 66, I will say that the
J. 1. Case Threshing Machine Co. use large amounts of machinery
steel in the manufacture of threshing cylinder teeth. This steel
cannot be hardened with any certainty by any of the wusual
methods., The chief trouble with it comes from its uneven texture,
It is not very uncommon to find a bar which may be broken like

cast steel ; when within a short distance of the break it ean be
bent cold.

Mr. Chas. T. Main: During the year of 1883, when re-arrangi
the driving system at Lower Pacific Mills, it was thought that st:tﬁ
shafts for head lengths would be stronger and more desirable than
iron. Accordingly, quite a large number of these, of 4in. and
Sin, diameter, were put in. The calculated sizes were amply suffi-
cient to carry their tive loads, and the shafts were well sup-
ported by hangers near the pulleys, and were firmly held. In less
than a year, two 5in, shafts l{:.nd roken in one place, and one in
another place, and four 4in. shafts had broken. These were
replaced with fo iron shafts, which were subjected to the same
conditions of load, speed, &e., the bearings remaining the same as
before. The Hin. shafts are still running under the same condi-
tions, The 4in. are still running, although the conditions have
more recently been changed. The other steel head lengths which

did not break were all changed for iron with one exception, which
still remains as it was,

Mr. George R. Stetson : Having taken part in the discussion on
steel at the Nashville meeting, and learned through the authority
of a member that electro-plating tempered steel is another illus-
tration of the * unex which sometimes happens,” and havin
constant reminders in the same line, I should be interested nng
instructed by the continuance of the discussion of this topic. 1
forward, for exhibition, the drill spoken of at Nashville. The
singular regularity of the fracture is peculiar. The brake was not
at a shoulder, but about an inch therefrom. As I stated at the
meeting, this piece of steel broke during the night, after havi
been in the hands of a workman for several hours. This ahagﬁ
was fo from larger stock and cooled by dipping in water.
There was heat enough to harden it somewhat, as shown in the
groove. The cooling no doubt caused the fracture, but why it
should have taken several hours before the break occurred I do
The steel stood rough handling, but broke

rt shown being
I think it is not good practice to hurry the

T
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found on the floor.

cooling of steel in this way, al the water
is usually satisfactory, if carefully donme. This
hardening is not unusual, sometimes not developing for several
days. One of the members spoke of such an incident

after months. Thero may be foundation for the beli

clock and watch springs break during a thunder shower more

frequently than at other times, and that a razor is im in
entting qualities after lying unused for some time. I exhibit
also part of a large tap broken in hardening—the imperfection

of the steel-is apparent. Such a fracture is common with
tools ; but whether large tools that do not break have this
fection or not it is impossible to know. The majority of sizes 4in,
and above that do break show m'aFulu_-lty in grain somewhat like
the sample. The question naturally arises, Why should so slight
cause produce this result! The most common breakage of ta
hardening is at about one diameter from the entering end
p. I think, by screwing an iron washer over the end of the
to keep the water from it, this breakage could be lessened,
counld ];:e done by tapping out the centre for a small machine
screw and holding the washer against the tool by this screw.
exhibit also some samples of drills eracked in hardening,
the larger loss from breakage on drilis larger than }in. show this
uliar fracture. It is not confined to any part of the twist,
though the samples are towards the shank or solid part of the
In
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drill. You will notice a peculiar uniformity in the fracture.
all the hundreds I have noticed, the fracture never is reversed or

inting toward the shank. I am convinced that this brake is
rom solid stock, not being caused by an imperfection in the
steel.

Mr. W. E. Crane: The peculiarity of steel shrinking when
hardened is valuable in many industries, such as dies for i
tubes, rivets, &¢. When a die becomes worn, it is a simple matter
to take it to the blackamith and have it re-hardened and
If steel would do this indefinitely, these dies could all be worn out
on one size, but there is a limit to the number of times that the
same piece of steel will shrink, this number being from five to
seven, after which it does not shrink. It is posmble that steel
might be reheated and cooled seven or eight times—if it would
not be injured—and then the tool ground tosize and hardened and
retain its size.

Mr. Ezra }‘nwcat; :':1 Wﬁ} hn%ugcm:;r;l some dti?:a since to make
some large taps and dies for bridge bolts, and, being in a h
the forger in Enanling left them in a bed of charrﬁ—hitumiuﬂ
—coal on the forge over night, to give them a good *‘scaking,” as
he called it. On working the steel, we found it to have a very
coarse, crystalline structure and brittle. Needing them imme-
diately, we finished them up, tempered, and put them to work.
One of them broke after threading some hundreds of nuts, but did
not show as large a crystralline structure as before tempering ; the
others have been in use a?lai since, Thefstaﬂl Was ?-ldﬂrrd f the
special purpose from a well-known manufacturer in Pitts and
hl:iceml;}f appearance of being first class. e

Mr. Thomas S. Crane: I am surprised that no one has alluded
to the peculiar formation of the ingots from which high carbon
steel is produced, and I will call attention to the fact that all such
ingots are defective at one end, and that such defect is embodied
in the bar when the ingot is worked up, and is only eliminated b
a tedious process of inspection in the mills. I believe that, wi
the exception of those breakages which arise in hardening from the
peculiar shape of steel articles, most of the flaws and cracks are
produced in hardening by the hidden imperfection ordinarily
existing in the ingot and afterward preserved in the finished bar,
High carbon steel, used for making tools and for other purposes
when hardness is required shrinks a great deal in MH,
and the ingots, always have a E:Re in the upper end, extend-
ing from one-quarter to one-half of its length downward.
When the ingot 1s worked down into a bar of any size whatever,
the lack of union between the opposite sides of the pipe formsa
flaw or seam, which is quite discernible to the eye when the bar is
broken upon its end ; and it is common for the inspector to break
foot after foot from the end of the bar to remove the injured
portion, so that the remainder may be sold with confidence as a
sound article, It is very evident that a point in the bar would be
reached where the defect would not be perceptible to the eye,
but exist in sufficient degree to cause a crack when the
metal was exposed to any internal strain in hardening. Tt
is not merely a theoretical conclusion ‘““that a crack would
arise when hardening where the defective union between the
sides of the pipe remain, as it would weaken the cohesion of the
steel at that point ;" butit isa matter of common practice in
testing samples of steel for such defects to break a piece from the
end of the bar and harden it to see if it will crack. No system of
in.q')]ectinn is perfect enough to prevent infallibly the existence of
such cracks in the steel, and it appears to me that it is the defect
or pipe in the ingot to which we must trace many of the extra-
ordinary cracks which arise at peculiar and unexpected points in
steel articles when hardened. l[‘ﬂhunq:n-e; to present a paper at the
next meeting upon the means used to prevent piping in ingots, and
have some interesting examples of the defects caused by the pipe
in the finished bar.

(To be continmed.)

LIGHTHOUSE OX CAPE HATTERAS. —Bids will be opened in
the office of the Lighthouse Board, July 1st, for the erection of &
lighthouse on the Outer Diamond Shoal off Cape Hatteras, N.C,
The total cost of the structure is limited, by act of Co , 1o
500,000 dols, A lighthouse on the outer shoal would have
undoubtedly saved many vessels, as the nearest light on Cape
Hatteras is inwisible in weather. A light has never been
erected on this shoal before on account of the extraordinary
engineering difficulties in the way, and the work now contem-

lated will be the greatest undertaking in the line of lighthouse

uilding in the world. There are but two lighthouses in the
world that can be compared with it. Those are the Rothersand
light situate at the mouth of the Weser River, in the North
Sea, and the Fourteen-Foot light at the mouth of the Delaware
Bay. The tower is to be 150ft. high from low-water mark to the
light in the lantern. The Lighthouse Board does not specify what
method shall be adopted, but it is generally understood that an
immense caisson, S0ft. to 100ft. in diameter, with a hollow iron
cylinder projecting from its centre, will be built at the most con-
venient port. When it is finally at the site, it will be sunk rapidly
until its cutting edges rest on the sands of the shoal. As the
sand beneath the caisson is excavated and carried up through the
tube the sharp edges will sink lower, until finally bed-rock is
reached. When all the edges rest firmly on the rock, the entire
caisson and the tube will be filled with concrete toa height of 30ft.
above the sea level, converting it into a solid block and column of
stone almost as firm as a granite monolith, It will be protected
by a np-rap packing of granite blocks, weighing not less than two
tons each. Above this solid structure will rise an iron and steel
tower divided into ten stories, including the watch room and
the lantern. Work is to be commenced within one month from
the date of the approval of the contract, and the contractor
is to fix the time within which it is to be completed. No payment
1s to be made until the lighthouse has been in successful operation
a year. Notwithstanding the unusual difficulties in the way of
carrying out this work, a number of large engineering firms will
probably bid, and it is thought there will be no difficulty in enter-
ing into a contract. The primary question to be settled here is
the question of securing a foundation. Tt would be well therefore
to separate the proposals for the foundation from those for the
lighthouse itself. One is a question of engineering, the othera
question of architecture, Contractors who might undertake to
establish a foundation in the shifting sand of Hatteras shoals
might not be willing to undertake the unfamiliar business of
putting a building on it. The foundation should be carried saffi-

ciently above the water to assure the safety of the structure
placed upon it.—Baltipore Swa,
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RAILWAY MATTERS.

GRrEAT preparations are being made by the Russian
Government to begin the construction of the Siberian Railway next
spring at both ends,

A PROPOSAL is under consideration by the Indian
Couneil to convert all the narrow-gauge lines of railway in India
to broad-gauge lines, at a cost of twenty millions sterling.

Tur Cag:;n railway line is now laid to within a couple
of miles of Bentota, and most of the stations are nearly completed ;
but the line cannot be opened for traffic until the arrival of the
materials for the bridges over the various streams and back-waters.
We learn that the surveyors have found an easy trace for the
extension beyond Bentota, but the bridges over the large rivers
that have to be crossed will, of course, form a costly item.

GREAT activity, says the Imdian Engineer, is being
shown by various railway officials in Southern India, several com-
panies being anxious to secure some new lines proposed. The
agent of the Madras Railway, having proposed to undertake the
survey of a line on the broad gauge from Nepore to Guntoor,
Government has placed Rs, 20,000 at his disposal for this purpose.
This line will be an extension of the Madras Railway, and will
ultimately be extended to Bezwada. '

Last Tuesday morning, at about three o'clock, the
Scotch express ran through Carlisle station, where it should have
stopped, and at an estimated speed of about thirty miles an hour
dashed into the engine waiting to take the train on. It is sup-
posed that the brakes failed to act: slippery rails are also spoken
of in connection with the accident. Four people were killed and
several severely injured. Enongh is not yet known to permit any
definite report to be given of the affair.

THE work of changing the tracks of the West Shore rail-
way at FortClinton to make room for the westerly tower of the Hud-
son Suspension Bridge at the water front is nearly finished, and the
bridge company expects that the ground will soon be cleared to
permit the beginning of work upon the tower foundation. The
Railroad (fazette says the company is investigating the use of
electricity with a view of hastening the operations at Bull Hill
Tunnel, through which is to run the railroad from the western end
of the bridge to Turner's Station on the Erie.

GrapuaLLy the electric motor is being enlarged, and it
is rapidly approaching a size that gives it a capacity not much
below our average switching steam locomotive. An American
contemporary says:—0One of the latest moves in the direction of a
higher capacity electric motor is that of the Thomson-Honston
Company, who are now building some electric locomotives for the
West End Street Railway Company, of Boston, capable of drawing
a long train of cars; that is, there will be a powerful motor car
drawing a number of cars, as is common with cable systems of
stréet railroads, ‘

It is reported that the Imperial trains on the Nicolai,
Moscow-Koursk, and Warsaw railways, have each been fitted u
with the Westinghouse new quick-acting brake : also that the
North-Eastern Railway of England, the State Railwaysin Hungary,
Baden, Wurtemberg, and Bavaria, and several lines in Switzerland,
have adopted the new brake for all future equipments. As regards
the Wurtemberg State, it is officially announced that with the
ﬁmﬂﬂlﬂn of tt!:a ijmr lﬁ'i'iﬂihal | passenger trains will be fitted with

estinghouse brakes, and the necessary appropriation of 724,786
marks has been made, 3 =

THE electrically driven snow sweeper in use on the
West End Street Railway, in Boston, consists of a platform car,
mounted on a four-wheel truck, two Thomson-Houston motors of
15-horse power each being attached to the axles. Underneath
each end of the car is a large cylindrical brush made of rattan, set
at an angle of about 45 deg., and reaching across the track. The
brushes are revolved very rapidly by power from a 15-horse power
eleetric motor, which is on the platform of the car. The sweepers
are propelled precisely the same as the electric cars, the long pole
reaching the trolley wire being fixed to a post on the platform.

A serI0oUS accident oceurred on Tuesday afternoon to the
Flying Dutchman, between Slough and Paddington. It appears that
the right-hand front-axle box of the hind bogie of a central carriage
heated, and the journal end of the axle was twisted completely off,
The wheel that was freed kept rolling, and that at the other end of
the axle dmﬁn.’ped to the sleeper ; but the earriage was prevented
from falling by the two wheels behind. A platelayer at Langley
gaw the box firing, and got the signalman there to telegraph to
West Drayton, but Hayes was reached before the train was
stopped. At this station the passengers were transferred to the
foremost carriages, and the injured coach was left behind. The
train ran over a mile with the wheel off.

- REFERRING to the tests of locomotive engines with a
view to testing the superior economy of the compound system, the
Railyoad Gazette says :—This suggests a fact relative to compound
locomotives to which our attention has again been called, this
time by Mr. H. H. Westinghouse, who has probably experimented
more with compound stationary engines of sizes differing but
little from locomotive dimensions than any other manufacturer in
this country, and as much as any other in the world, unless it be
the Willans Engine Company, of England, which has made a
speciality of triple-expansion stationary engines. The Westing-
house engine experiments show conclusively that with a plain, non-
condensing, compound engine it matters but little, so far as
economy 1s concerned, whether the cut-off in the high-pressure
evlinder be at tree-fourths or one-half stroke, and that a decrease
of the cut-off below half-stroke rather decreases than increases the
economy; and further, that below one-half stroke a throttling
governor 18 quite as economical as an automatic cut-off, so far as
the high-pressure cylinder is concerned. Some tests made a few
years since at the Massachusetts Institute of Technology showed
that at carly cut-offs it was quite ns economical to throttle the
steam as to ure the automatic cut-off, and that at very early cut-
offs the throttling plan was the more economical.

In view of the application to Parliament for the
ahnur&t.inn by the North British Railway Company of the Glasgow
and South-Western Railway, an important agreement, which is
schedunled to the Bill, has been entered into with the Midland
Railway Company. Under this agreement the Midland Company
consent to support in Parliament the pro amalgamation of
the two railways in question, who, on their part, agree to forward
anonally, by the M route, n minimum proportion of English
traffic under their control, from Glasgow and places west thereof
equal to the aggregate proportion of the traffic already forwarded

both railways, caleulated on a three years' average prior to the
dlst January, 1880, The Midland Company further agree to make
a fixed monthly payment to the amalgamating companies—hased
on a three years' average—in lieu of the hitherto fluctuating
payment relative to the apportionment of through traffic. On the
other hand, the ating comparnies agree tq maintain express
[;:"‘“E“ and goods train connections with the Midland services at

isle, and also to work passenger trains between Balloch and
Helenzburgh l::dplnﬂuly and St. Enoch Station, in conneetion
with the Mid morning and evening up and down express trains
hetween Glasgow and London. It is also agreed to grant the
Midland Cm:g running powers hetween Carlisle, Perth, and
M$t | lln:tim of their iulgltnm as th‘;’h Midland Com-
: present possess running powers, is agreement,
which is to be carried out by a joint mmﬁitﬁu, to be called “The
Midland and North British Throngh Traffic Committee,” is to be
construed, in the event of any difference arising, by Lord Grim-
thorpe or Sir Theodore Martin, whose decision is to Ve final,

NOTES AND MEMORANDA,

Tur deaths registered last week in twenty-eight great
towns of England and Wales corresponded to an annual rate of
25°6 per 1000 of their aggregate population, which 1s estimated at
9,715,539 persons in the middle of this year. The rate varied from
16:5 at Cardiff to 43°7 at Bolton. In'two other towns it exceeded
40 and in six 30.

In London, 2660 births and 1802 deaths were rezistered
last week. The annual death rate per 1000 from all causes, which
had been 20-6, 213, and 21'8 in the three preceding weeks, declined
again last week to 213, In Greater London, 3380 births and 2248
deaths, about one every four and a-half minutes, were registered,
corresponding to annual rates of 306 and 204 per 1000 of the
estimated population,

At a recent meeting of the Paris Academy of Sciences,
a paper was read on “ The state of the Magnetic Field in Con-
ductors of three Dimensions,” by M. P. Joubin, The results of
these researches, which ngree with experience, show that the
magnetic field produced by a current exists in the medium
traversed by the electric flux as well as in the exterior medium,
Another paper was read on ‘‘The Mechanical Actions of Variable
Currents,” by M. J. Borgman. In reproducing, with the limited
resources of a laboratory, the interesting experiments exhibited by
Prof. Elihu I'homson at last year's Exhibition, the author has
obtained some fresh results, which he deseribed,

IN a recent number of the Comptes Rendus is a paper
“On the Electrical Resistancé of Iron and its Alloys at High
Temperatures,” by M. H. Le Chatelier. The electrical resistances
for a considerable range of temperature of a number of iron
alloys have been examined. When the results are graphically
shown, the curve for ferro-manganese—13 per cent. Mn.—is found
to be regular, just as is the case with platinum or platinum-
rhodium alloy, while the curves for mild and hard steels show
distinetly two singular points at 8§20deg. and 710deg., and a
silicon steel--Si =3 per cent.—shows the former only. Ferro-
nickel —25 per cent. Ni—behaves very peculiarly, as below
550 deg. two modifications having quite distinet properties exist,
and nickel itself shows a sudden change of curvature at 340 deg,

TrE value of metallic products of the United States
in 1888 is given as follows by the Engineering and Mining
Jowrnal ;: — Pig iron, 6,489,738 long tons, 107,000,000 dols. spot
value ; silver, 45,783,632 troy ounces, 59,195,000 dols. coining
value; gold, 1,604,927 troy ounces, 33,175,000dols. coining value;
copper, 231,270,622 1b., 33,833,954 dols. value at New York; lead,
180,555 tons of 2000 1b,, 15,924,051 dols. value at New York; zine,
55,903 tons of 20001b., 5,500,806 dols,, at New York; quicksilver,
43,250 flasks, 1,413,125 dols,, at San Francisco ; nickel, 195,182 1b.,
115,618 dols., at Philadelphia ; aluminum, 19,0001h., 65,000 dols.,
at Philadelphia; antimony, 100 tons of 20001b., 20,000 dols., at
San Francisco; platinum, crude, 500 troy ounces, 2000 dols., at
New York; total, 256,245,403 dols,

Dr. SEpGWICK SAUNDERS, the medical officer of health
and public analyst for the City of London, has presented his
report for 1889, 249 analyses were made during the year, giving a
proportion of 202 persons to each sample examined, and of these
only eight—namely, six of milk and two of water—failed to reach
the presenbed standard. Periodic examinations of the New River
Company’s water supply to the city, and of the various artesian
wells, gave very satisfactory results, and in the only two instances
where pollution existed it was directly traceable to contamination
by surface drainage, and steps were at once taken to prevent such
waters from being used for potable purposes. Adulteration in
groceries, drugs, &ec., would appear to be practically non-existent
in the City, since none of the various samples failed to pass the test
as genuine,

THE Royal Society of New South Wales offers its
medal and a prize of £25 for, amongst other things, the best
communication, if of sufficient merit, containing the results of
original research or observation upon each of the following sub-
jects :—The silver ore deposits of New South Wales; on the
occurrence of precious stones in New South Wales, with a descrip-
tion of the deposits in which they are found ; to be sent in not
later than May lst next. The meteorology of Australia, New
Zealand, and Tasmania ; anatomy and life lstory of the Echidna
and Platypus ;: the microscopic structure of Australian rocks; to
be sent in not later than May 1st, 1892, On the iron ore deposits
of South Wales ; on the coals and coal measures of Australasia.
The competition is not confined to members of the Society, nor to
residents in Australia.

AT the last meeting of the Meteorological Society, a
paper was read on “* Observations of the Motion of Dust, as lllus-
trative of he Circulation of the Atmosphere, and of the Develop-
ment of Certain Cloud Forms,” by the Hon. Ralph Abercromby,
F.R. Met. Soc. The author has made numerous observations on
the motion of dust in various parts of the world, especially on
deserts on the west coast of South America. He finds that the
wind sometimes blows dust into streaks or hines, which are analo-
gous to fibrous or hairy cirrus clouds; sometimes into transverse
ridges and furrows, like solid waves, which are analogous to certain
kinds of fleecy cirro-cumulus cloud ; sometimes into erescent-shaped
beaps with their convex side to the wind, which are perhaps
analogous to a rare cloud form called ‘‘ mackerel scales;" some-
times into whirlwinds, of at least two, if not three varieties, all of
which present some analogies to atmospheric cyclones; sometimes
into simple rising clouds, without any rotation, which are analo-
gous to simple cumulus topped squalls; and sometimes into forms
intermediate between the whirlwind and simple rising cloud, some
of which reproduce in a remarkable manner the combination of
rounded, flat, and hairy clouds that are built up over certain types
of squalls and showers, Excessive heating of the soil alone does
not generate whirlwinds, they require a certain amount of wind
from other causes to be moving at the time. The general conclu-
gion 18 that when the air is in more or less rapid motion from
cyclonie or other causes, small eddies of various kinds form them-
selves, and that they develope the different sorts of gusts, showers,
squalls, and whirlwinds,

Ox the physics and chemistry of the Challenger expedi-
tion there 18 an excellent article in the last number of Nature.
Special reference is made in it to the work of Van der Waal on
the continvity of the liquid and us states; and Professor
Tait is very vigorously called to account for his omission
to refer to this work in the Challenger report, or for not
knowing of the work when he wrote the report. There is also a
significant and amusing reference to Professor Tait's bhook on
“ Heat.," Other indications of a lack of admitted acquaintance
with what has been done by others are not wanting. Taking
ple — a) = constant, as the equation to the isothermal of a gas, and
assuming that it applies approximately to a liquid, the author con-
cludes ** that water [at ﬂdpug. C.] can be compressed to somewhat
less than three-fourths of its original bulk, but not further.” He
adds that *“ the whole of this speculation is of the roughest cha-
racter,” but makes no reference to the converging lines of evidence
which indicate that liquids could be compressed-to from 0°2 to 03
of their bulk at ordinary temperatures and pressures. The follow-
ing values are found by different methods for the volume of the
matter in the unit volume of water under standsard conditions:—
Deduced from observations on the refractive index of liquid water
(L. Lorentz), 0-2061; deduced from observations on the refractive
index of water-vapour (L. Lorentz), 0:2068; deduced from the
molecular volumes of H, and O, obtained from refractive index or
specific inductive capacity, 0°23; deduced from the molecular
volomes of H, and air given by Van der Waal's theory, 0734,
Professor Tait's value is 0717,

MISCELLANEA.,

Tne London Association of Foremen Engineers and
Draughtsmen give their annual dinner on Saturday, the 15th, at
the Cannon-street Hotel, Mr. W. H. White, Director of Naval
Construction, in the chair,

LasT week the Forfarshire Road Trustees had under

their consideration the appointment of a road surveyor for the
Forfar district. Mr. George Wyllie, surveyor, Coupar-Angus,
was, we ure informed, awarded the position.

It is reported that the owners of the leading smelting
works of the United States have formed a trust with a capital of
25,000,000 dole., the object being, it is said, to place their interests
beyond the control of the Lead Trust, :

Tur Unted Asbestos Company, Limited, have removed
from Queen Victoria-street to more commodiouns premises at Dock
House, Billiter-street, London, E.C., lately in the ocenpation of
the East and West India Dock Company.

Tae Cardiff Coal Trimmers' Benefit Society had a storm
meeting this week ; questions of *‘ ton and turn " and relations mt{
‘““hobblers " have caused some disquietude. The latest strike in
Cardiff has been of a novel character—amongst the women un-
londing potatoes. They demand 2s, 6d. instead of 2s. per day,
and upon one occasion during the week kept fifteen vessels from
being unloaded.

A vArGe and influential deputation attended from
Doncaster on Wednesday to present an invitation to the Royal
Agricultural Society to hold the show of 1891 in that borough.
The site offered for the show was the famous Town Moor, a
list of subscriptions already promised towards the local funds
amounting to £4000 was laid on the table. The council resolved
that the invitation be accepted, and that the show of 1891 be held
at Doncaster.,

Tre manufacture of ordnance on the Tyne has hitherto
been exclusively in the hands of Messrs. Armst , Mitchell and
Co., but it is officially reported that Sir C. M. Palmer and Co. are
about to open a department for the manufacture of ordnance and
run carringes. The management of the new ordnance works has

en confided to Colonel English, R.E., now of Woolwich. ra-
tions are to be commenced as soon as possible, but the scheme is to
be brounght into existence without making a call upon the present
shares, The shareholders will have the first opportunity of
subscribing the large amount of capital necessary for the new
departure,

Tue new vessels lannched from the Clyde shipbuilding
yards in the past month aggregated 38,192 tons, as compared with
17,740 in the same month of last year, and 5250 tons in February
1888, The output of the first two months of the year has reached
06,722 tons, which is the largest that has taken place in any corre-
sponding period in the history of the trade, comparing with 31,270
tons in the first two months of last year, and with 18,286 in 1888,
But while the tonn launched is thus exceptionally large, the
new orders received have been guite inadequate to !u]lpl{ its
place. Only some 3000 to 4000 tons of new shipping has
placed, and the prospects of the trade are at present not very
encouraging. ;

Tae ultimate fate of the two great French engi
enterprises—the Panama Canal and the Corinth Canal—is
oecupying considerable attention in Paris, owing to the steps
that are being taken for their resuscitation. The future course
to be taken with regard to the Panama Canal will not be known
until about the middle of May, when the decision of the
Commission upon the report of the engineering delegates to the
works is issued. The delegates have been extremely reticent with
regard to their recommendation, and this fact is generally ed
as adverse to the completion of the canal upon the lines laid down
by M. de Lesseps. In the meantime M. A. Monchicourt has been
appointed as liquidator with M. Brunet.

Tre Bute Docks Company's tippers, in conjunction
with Messrs. Worms, Josse, and ("o.'s trimmers, did, by means of
the movable tips on the west side of the Roath Basin, last week
some remarkable work in coal shipping. The steamship Byron
carrying 3104 tons, commenced lmd}ing on Monday afternoon, nl:ui
finishod on Tuesday afternoon. The steamship Syria followed and
took 3002 tons, finishing on Wednesday afternoon. The steamshi
Arbib Brothers then went into berth to load 4246 tons, and finish
on Thursday evening. The three steamers were loaded in succes-
sion at the same loading berth, and only occupied it seventy-three
hours altogether, in which time they received 10,250 tons of coal.
This is a shipment rate of over 1,000,000 tons a-year, from a load-
ing berth for one steamer. The time actually occupied in loading
the 10,250 tons was only twenty-nine hours. The movable tips
referred to were constructed under Taylor’s patent.

Tue land of liberty manages some things rather badly.
Street clmming\ by private contract on a | scale has been
tried both in New York and Philadelphia, and it has always
ended in lamentable failure both in economy and general efficiency;
but the American Engineering News says “the reason therefor is
glain enough. Instead of the honest work now performed on

rondway, for private paymasters and under their ins

tion, in the cases mentioned it took but little time for the m

faction to transform the working force into a political pension
bureau and the contractors into second-rate political leaders. It
was practically the same condition of affairs which exists in the
public departments, where every employé regards his position as a
reward or bid for political service. Politics and work never
will mix well together ; and it is after all merely a matter of form
whether our streets are cleaned by private contract or by the
direct employés of the city, Honest constant work, under rigid
and intelligent supervision, is the only thing that will keep our
streets really clean ; and the one remedy that we can is to
remove this service out of the realms of pelitics by reorganising it
on a basis as near as possible like that of our present police system,
Put a good man at the head of it and keep him there during good
behaviour, and let master and man understand that efficient work
is the only measure of permanent employ.”

Ox Wednesday a demonstration was made of the work-
ing of the electro-motives and their two carriage trains on the Cit
and Southwark Subway. For some time these have been at
by means of current supplied by a dynamo and engine, tempora-
rﬁy placed at Great Dover-street, near the station in that street on
the new line. As it is now proposed to move this plant, the
exhibition of the running of the electro locomotives was made,
the permanent plant at Stockwell being not yet ready. One of the
locomotives used was fitted with two nchester armatures,
each geared by steel pinions to steel idle wheels, which in their
turn drive pinmions which work the wheels on the driving axles,
There is another locomotive in which the armatures are
direct on the driving axles. The electro-motives about
11 tons, and are proposed for running at a maximum of twenty-
five miles per hour, with two long carriages on bogies. The current
is conveyed by an iron insulated rail, and taken off by a slipper in
front of the locomotive. It is an inverted channel iron on glass
insulators, The locomotive is fitted with the Westinghouse air-
brake, It attained a speed of about twenty miles an hour, between
King William-strees and the Elephant and Castle, a distance of a
mile and a quarter, The number of visitors carried was about a
hundred, and with this load the locomosive dealt easily, the
distance from the Elephant to King William-street being covered
in abont five minutes,
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FOREIGNAGENTS FORTHE SALE OF THE ENGINEER

PARIS. —Madame Bovveauv, Rue de la

BERLIN.—Asner and Co., 5, Unter den Linden,

VIENNA.—Messrs. Gezorp and Co., Booksellers,

LEIPSIC.—A. TwieTMEYER, Bookseller,

NEW YORK.—Ixtersarionan News Compaxy, 88 and 85,
Duane-street,

PUBLISHER'S NOTICE.

FORTH BRIDGE,

*«" Rolled copies (suitable for framing) of the Four-page Engraving

g the completed BRIDGE, issued with our Special Number uf
13th last, can be had, price 1s., post free.

"o* With this veek's number is wsued as a Supplement a Four-page
Engraving of a Compound Erpress Locomotive, North-Eastern
Ralway. KEvery copy as I.E.ﬂ'l'l'rtf by the Publisher contavis this
Nupplement, and subscribers are vequested to notify the fact should
they not receive il. ?
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*.* All letters intended for insertion in THE EXGINEER, or containing ques-
tions, showld be accompanied by the nams and addresa of the wriler, nol
necessarily for publication, but as a proof of good faith. No notice whai-
ever can be taken of anonymous comnivunications,
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for insertion in this column, muat, in all cases, be accompanied by a large
envelope legibly divected by the writer to himaelf, and bearing a 1d. postage
stamp, in orvder that ansicers received by wa may be forwarded to their deati-
nation. No notice can be taken of communications which do not comply

with these instructions.

CHAIN DRIVING BELTS.
(To the Editor qf The Enginzer.)

Sir,— We shall be obliged to any reader who will give the names and
addresses of makers of chain driving belts, H. axp P.
Gloneester, March 3rd.

GAUGE GLASS FOR PARAFFIN TANKS.
(To the Editor of The Engineer,)

Sin,—What would be the best material to use to At a gauge glass in
connection with paraffin or benzoline tanks ¥ Juxion.
Neath, March 2nd,

ASBESTOS MACHINERY.
(To the Editer of The Engineer.)

Sir,—1 shall be glad if any of your readers would give me the names

of makers of wnchinery for crushing und opening crude asbestos,
Rochdale, February 27th. 0. C. A,
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MEETINGS NEXT WEEEK.

Tue Ixstirvrion or Civin Exoixeens.—To-day (Friday), at 7.30 p.u.,
Students’ meeting. Paper to be read :—*Telephonic Switching,” hy
Mr. C, H. Wordin m, A.K.C., Stud. Inst. C.E. Monday, 10th inst., at
12 noon, Btudents’ visit to the 8.8, Jumuna, of the British India Associated
Steamers, Limited. Mect atshed No. 21, Central Station, Royal Albert Dock.,
Tuesday, 11th inst., ordinary mecting, at 8 p.m.  Papers to be discussed : —
"*The Hawkesbury Bridge, New South Wales," by Mr. C. O. Burge, M. Inst.
C.E.; "The Construction of the Dufferin Bridge over the Gauges ot
Benares,"” Mr. F. T. G. Walton, C.LLE., M. fnut. C.E.; “The New
Blackfriars Bridge on the London, Chatham, and Dover Railway,” by
Mr. G. E. W. Cruttwell, M. lust. C.E.

InstireTioN oF EvkctRicat ExciNeers.—Thursday, March 15th, at
the Institution of Civil Engincers, Westminater, 8.W., ord  meeting,
at 8 pm. Adjourned discussion on the following gern t—*"The Theory
of Armature Re-actions in Dynamos and Motors,” by Mr. James Swin-
burne, Member; and ““Some Points in Dynamos and Motor Design,” by
Mr. W. B. Esson, Member.

Liverroor Excixeeriyo Sociery.— Wednesday, March 12th, at the
Royal Institution, Colquitt-street, at eight o'clock. Adjourned discus-
sion on Mr, Charles H. Yeaman's paper, entitled “ Notes on Central
Station Eleetrie Lighting,” which was read before the Society on the 20th
January last. The A“llmr deals with the most recent developments of
central station electric lighting as pructised in Great Britain,

THE BANITARY INSTITUTE.—A sessional meeting of the Institute for
1558-410 will be held at the Parkes Musenin on Wednesday, March 12th, at
S pan,, when a paper will be read on ** The Sanitary Condition of Japan,”
by Mr. W. Kinninmond Burton, Professor of Sanitary Engineering at the
Imperinl University, Tokio, Japan, The paper will be followed by a
discussion.

RovaL IxstiTuTioNn.—The evening discourse on Friday, March 14th, will
be given at nine o'clock by Professor T. E. Thorpe, Ph.D)., F.R.5.,
M.R.1., on ** The Glow of Phosphorus.” Afternoon lectures next week, nt
three o'clock :—ﬁm&dag. Professor G. J. Romanes, F.R.S., M.R.L., on
“The Post-Darwinian Period.” Thursday, Mr. Frederick Niecks, on the
" Early Developments of the Forms of Instrumental Musie,” with musical
lllustrations. Saturday, March 15th, the Right Hon. Lord Rayleigh,
F.R.8., M.R.1., on * Electricity and Magnetism."

Sociery oF ARTs.—Tuesday, March 11th, at 8 p.m.: Applied Art Section,
“The Claims of the British School of Painting to a thorough Representa-
tion in the National Gallery,” by Mr. Jumes Orrock, R.1.—Wednesday,
March 12th, at 8 p.m.: Ordinary meeting. ** The Chemin de Fer Glissant,
or Sliding Railway,” by Sir Douglas Galton, K.C.B., D.C.L., F.R.8.—
Thursday, March 13th, at 5 p.m.: Indian Section. * Agriculture and the
State in India,” by Mr. W, R. Robertson.—Saturday, March 15th, at
3 pom.: Popular lectures.  ** The Atmosphere,” by Professor Vivian Lewes,
Lecture 1.

NORTH-EAST Coast INnsTITUTION OF ENGINEERS AXD SHIPEUILDERS, —The
sixth general meeting of the session will be held in the Lecture Hall of
the Literary and Philosophdeal Society, Newcastle-upon-Tyne, on Monday,
March 10th, at 7.85 pom. (1) Minutes of the last general meeting will be
subraitted for confirmation. (2) The ballot for new members will then be
taken. ?} Discussion on paper by Messrs, Hilvin%lnn and Tavlor on
“ Boiler Furnaces.” (4) Paper on * The Institution's Rule for the Normal
Indicated Horse-power of Marine Engines and Boilers,” by Mr. R. L.
Weighton.

Juxior ExciNneerixo Soctery.—Friday evening, 14th inst., at the West-
minster Palace Hotel, Victoria-street, 8. W., at 7.45 p.m. Paper to be
rend (—'"* Hydraulic Machine Tools,” by Mr. A, H. Tyler, Stud. Inst. C.E,
Synopsis :—Introduction—The Hmits of pressure—Cup and V leathers—
Rivetters— Desigm of framing and defects of steel castings— Details of ram
and dmwback— Distributing valves—Suspending gear of portable rivetters
—'ortable and fixed rivetters—Desceription of a large rivetting plant at
Rotterdam—Pumps and scoumulators—Direct  pumping—Hydraulic

antry and eranes—Flanging press—Gland packings—Forging presses—

yvdrulic lift and jiggers.—Saturday afternoon next, 8th inst., visit the
London Hydraulic Power Company’s pumping stations: —No, 1, at Faleon
Wharf, Blackfriars, near the bridge; No. 2, at Millbank-street, West-
minster, near the Houses of Parliamnent. The party will meet at three
u'ciluck to view No. 1 pumping =tation, and will proceed thence to West-
minster.

DEATHS.

On the 4th March, at Quecnwood, Gipsy Hill, ALrrep Pexxy, M.I.C.E.,
inh;i of Beckenham, Kent, and 20, Abingdon-strect, Westminster, in his
iiith year.

ﬂnrthu 11th January, at St. Kilda, Melbonme, Fraxcis SmeLpox
CmirreNpEN, Assoc. M. Inst. C.E., Victoria Railway Department, and
Inte of Kingston-on-Thames, aged 44.

On the 24th ult., CEakrLes WiLniaM Harpixa, C.E. (many years'
Borough Treasurer of King's Lynn), eldest son of W. D. Harding, of
Islington Lodge, King's Lynn, in his 45th year.
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FACTORS OF SAFETY IN THE NAVY.

IN our last impression will be found a description of
H.M.S. Trafalgar, one of the most recent additions to the
British fleet. On the same page we gave an account of the
experiments carried out with her armament. The report is
in a sense official. The results of the tnal are said to
be satisfactory in the highest degree, and apparently
evervone concerned in the design or construction of the
ship congratulates himself and his fellow workers on this.
We cannot read the report, indeed, without feeling that
everyone is thankful tEe trial is over, that no one has
been killed, no gun damaged or deck blown up. Now
this frame of mind is not, it appears to us, that which
the modern naval architect, gun maker, or enmneer,
should enjoy after a trinl of a man-of-war. There ought
to be no oceasion for congratulation. The success of the
ship, in all respects, onght to be a matter of course—a
certainty in fact, tempered with a very remote chance of
accident. When a locomotive superintendent turns out
a new locomotive, he does not congratulate himself that
it does not break down during the first week. The
maker of engines in the mercantile marine does not hug
himeself with the thought that nothing goes wrong during
a frial trip. We do not suppose that Sir John Fowler
or Sir B. Baker are specially delighted to find that the
I'orth Bridge is an enormously strong structure. The
loeomotive superintendent, the marine engine maker,
and the bridg: builder, aim at attaining certain results,
and if they did not attain them, they would be
astonished and disappointed. One or two failures would
lead to professional ruin, indeed. But there is nothing
at all approaching to this certainty about the Navy. No
one seems to know whether anything will do what it is
intended to do, If it is a hydraulic bufler, for example,
there is jubilation if it takes up recoil without pipes
bursting. It is a matter for wonder and delight if a gun
when fired does not rip up the decks. As for the engine
and boiler rooms, anything may happen in them, either
All this seems wrong, and is cer-

industry, or money available in the construction of ships
and engines and guns, than there is in any one of dozens
of other undertakings. Why should the results of their
expendit.me be so different ?

I'he answer is, we think, that there is a great deal too
much attempted, and that conrequently the factor of
safety is almost unknown in naval matters. There 1s no
margin left for contingencies, and in this the British Navy
stande out, we think, in strong contrast to the result of
all cther work done in Great Dritain, always excepting

the performances of the jerry builder. Instances and
examples erowd upon ns. We may select one or two.
A certain class of small ships was produced intended to
possess high :apead; it was perfectly well known that the
required speed could not be obtained with less than about
4500 indicated horse-power ; it was also well known that
such a power could not be exerted without putting a
severe strain on the hull. Dut the hulls of these ships
were made of such light scantling, that when the engines
got near the required power they threatened to pull the
vessels to pieces. The trials had to be stopped, and the
hulls will have to undergo a costly process of strengthen-
ing. Itis clear that no margin of safety was allowed.
It 18 not necessary to say anything about boilers and
engines. It has been tardily admitted that the attempt
to reduce weight was pushed to aridiculous extreme with
disastrous consequences. Concerning guns, perhaps the
less said the better, But let us look at the report of any
trial of gun carriages, and what do we find? Either that
there has been a failure of some kind in some detail, or
that there has been a perfect success, which fills every
one with surprise. The Trafalgar is fitted with heavy
guns which she is intended to fire, otherwise wooden
dummies would be much cheaper and would be easier to
carry. Yet it was only on the most urgent repre-
sentations of Mr. White that the authorities consented
to have these guns fired in any way that might possibly
injure the ship. If these guns are specially mounted for
firing over the decks, it seems evident that the decks
should be made specially strong to withstand the effect
of the air blast. We learn, however, from the report
that the decks only just withstood the shock and no more.
A deck beam was forced down 2in. and a stanchion
was broken. Just fancy what would be said if a railway
bridge intended to carry a certain load deflected 2in.
when that load was put on it. Obviously, there is no
sufficient factor of safety allowed in the deck beams of
the Trafalgar. Immunity from injury can only certainly
be secured by taking great care not to fire the big guns.

We know quite well what the excuse or apology or ex-
planation will be. It is that if stronger beams had been
used, they would have represented more weight than
conld be spared to them. It isthe same thing all through
—more is aimed at than can possibly be secured, and this
is, we think, a most mischievons policy. It is perfectly
well known, for example, that in a squadron of men-of-
war, the breakdown of one may render the others practi-
cally nseless. It is agreed, however, that out of half-a-
dozen ships the chances are that only one will break
down, and that it is worth while to give up the margin of
safety and take chance, rather than make the whole
squadron slower. It is only necessary to state this pro-
position to render its absurdity manifest. The attempt to do
too much is the cause and source of nearly all the tronbles
that beset our ships of war. It is high time that the
imperative necessity of providing a factor of safety in the
Navy was recognised. The results might, in the first
instance, be regarded as vexations, but in the long run
they would be satisfactory. Our guns burst because they
are overloaded; our gun carriages fail because they are
not heavy enough, and therefore not strong enough to bear
the strain put upon them ; our boilers leak because they
are expected to make too much steam; our engines break
down because they are overdriven. It is not that the
cuns and carrnages and boilers and engines are not as good
as it is possible to make them. The failures are all due
to the insane desire to make a fine show on paper,and to
get results which can only be had by running excessive
risk. What would be thought of a railway company
which called for tenders for a great bridge over a deep
river, and insisted that the weight of the bridge should be
so small that the steel should be stressed to fifteen tons
on the square inch? A course precisely analogous to this
18 pursued in the Navy; and the most strennous exer-
tions of men who are not afraid to face facts will be
required to prevent the perpetration of a most mischiev-
ous policy.

The principal agent in eliminating the factor of safety
15, no doubt, the desire to keep down the weight. But,
can it be said that we have really attacked this weight.-
problem in the proper way or the right spirit ? Is it not
rather a fact that weight has been piled up because a
multitude of interests have had to be considered? The
naval architect and the engineer have not been left a free
hand, and adventitious structures of all kinds are added
here and there as the work proceeds. It is not remark-
able that a ship should float a foot, or even two feet, deeper
than she was intended. We can quite easily picture the
state of mind of the naval architect who finds himself
called on to put weight into a ship that he never contem-
plated; and how, in his desperation, he will cut and
carve and reduce here and there and everywhere, until
the margin of safety has totally disappeared. Itis to be
hoped that onr new ships will be completed as designed;
ang. we believe it is not too much to say that on this
point, the Chief Constructor's Department is very fiim.
We may say—not in a a spirit of censure—that with much
of the criticism to which our ships and guns and engines
are submitted we have little patience, because it is at
once ignorant and exasperating. But, on the other hand,
it is part of our province to direct attention to the failures
of the past in order that they may not be repeated in
future; and it can dono harm, and may do much good, to
tell the official man exactly how official congratulations
strike a non-official jonrnal. It does not appear to bea
reasonable thing that naval men and architects should be
delighted to find that a big ship can fire big guns, with full
charges, without hurting herself or her crew. If a proper
factor of safety existed, there could ke no possible reason
for anticipating anything else. About joyful surprises
nothing would ever be heard; they would cease to exist,

VALUE OF THE LONDON WATER COMPANIES.

Tue Corporation of the City of London are not
disposed to let the question of the water supply rest
where it is, They have resolved on promoting a publie
in quiry into the subjeet, ard in order that the result may
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carry due weight they are anxions that the Government
should appoint an expert to conduct the proceedings.
For the purpose of defraying the cost the Corporation
are prepared to expend £2000. This sounds rather
small for so important an und:rtaking, and rather
suggests the idea that the scope of the inquiry is to be
somewhat limited. The County Council, who think it
is only due to their dignity that they should be in
possession of the water supply as well as of sundry
other things, are about to ask Parliament for permission
to spend £5000 of the ratepayers’ money, City and
metropolis alike, for a similar purpose. The Council, it
is to be observed, seek power to * negotiate™ as well as
to inquire, and are feeling their way towards getting the
power of purchase. 'The authorities of the City are
more particularly impressed with the cost of the supply,
and are annoyed with the system whereby the water rate
of business premises is levied on the basis- of rateable
value. Warehouses use little water, but pay big
rates to the New River Company, and the consumers
are looking about them for some kind of deliver.
ance. The Commissioners of Sewers have been trying
for the last three years to sink an artesian well,
but have mnot yet succeeded in getting any water;
and when they get it, if ever they do, it is not very clear
that they will be able to do anything more with it than
supply &eir own property and give the rest away. The
New River Company will not be easily frightened, and it
is Interesting to observe that the day before the Court of
Common Council resolved on setting up a public inquiry
on the water question, the fraction of an adventurer’s
share in the estates and interests of the New River was
sold by public anction at a price representing nearly forty
years’ purchase. A rate of interest equal to no more
than 2} per cent. per annum does not appear very
encouraging, but there is a tempting prospect held out to
the investor. The revenue of the New River Company is
continually increasing,sand there is no statutory limit to
the dividend. Of all sources of income, there is nothing
better than a share in the New River Company. The
revenue comes not only from water, but from houses and
lands. The Company possesses large and important
estates in London, and in the counties of Middlesex and
Hertford, the entire area extending over hundreds of
acres, capable of yielding splendid revenues in days to
come. Already fifty acres are covered with buildings in
the heart of London, and the ground rents now received
will in twenty years begin to give place to the rack rents,
consequent on the falling-in of the leases.

When terms were arranged in 1880 for transferrine the
London water supply to a public authority, the landed
property of the New River Company was not included in
the bargain. But the magnitude of the revenue from the
water rates is itself remarkable, as also the rapidity of its
growth. A statement has been issued showing that the
income from ** water rents for houses and trade, watering
streets, water sold in bulk, and income from other
sources,” has never decreased during the last twenty
years. How these sums are made up we do not know.
They exceed in amount anything obtainable from official
sources. DBut taking the net water rental of the New
River Company as certified by the Local Government
Board, we find a decrease exceeding £2000 in 1883, and
again in 1885. DBut still there is the fact of a rise from
£400,816 in 1880 to £453,016 in 1888. The dividend paid
is now more than 12 per cent. on the nominal value of
the shares. It is also stated that whereas the dividend
paid on an entire share in 1868 was £1340, that for 1888
was £2610. Despite the enormous increase thus exhibited,
the advance is said to be * without limit as to future pro-
gression.” But it is this kind of progress which threatens
the very existence of the Metropolitan water companies.
In the statement promulgated by the eminent firm which
effected the recent sale of the New River shares, we meét
with certain candid and some very glowing statements,
which, although designed for business purposes, are
so far correct that they seem rather perilous, as likely
to excite a’feeling of antagonism, and to bring about
some drastic measure for extinguishing so profitable a
monopoly. The cause of the increasing income is
said to be not only the extension of the metropolis,
but the improvements effected in it, and the conse-
quent rise in the annunal value of the property on
which the water rates are charged. It is added that
‘‘ continuous extension and improvement in the future,
even 1if, perhaps, not so rapid, must conduce to a
corresponding 1ncrease.’” No one need object to an
increase in the Company's revenue consequent on an
extension of the metropolis; but the feeling is otherwise
when a mere rise in the assessment is accompanied by
an increased charge for the water supply. The water
companies are technically justified in taking the benefit of
every rise in rateable value; but while they are thus
acting within their rights, this process is doing more than
anything else to bring about a crisis in the history of the
question. No doubt the water is better in quality than
it was some time ago; but there has been no great
change in the last eight years, and yet in that period we
find water, on the whole, getting dearer. There are
exceptions to the rise in price, for four out of the eight
metropolitan companies charged less in 1888 than in
1880, but the other four more than counterbalance this
reduction, the effect being that water in London has
risen, in eight years, from £27 16s. per million gallons to
£29 2s. In the same period the charge for the New
River water has risen from £38 16s. per million gallons
to £41 10s. The advance in price would have been still
greater had not the Legislature interposed with the Water
Rate Definition Act of 1885, declaring * annual value " to
mean *‘ rateable value;” an enactment in harmonv with
the judgment given in the House of Lords in the famous
Dobbs’ ease in 1883, though we must conclude that the
new Act went somewhat further, as otherwise it would
not have been required.

If the London water companies are to be bought up
and the supply transferred to a public authority, it is
evident that delay is making the change more difficult.

Although something has been done to check the growing
revenue of the companies, still the bare extension of
London is enough to furnish a serious annual increment.
The growth of the New River interest is a case in point,
To enhance the value of the shares in the market, it is
remarked that building operations are now proceeding
with enormous rapidity in the districts of Highgate,
Hampstead, Hornsey, Finsbury-park, Edmonton, Enfield,
Cheshunt, and other parts of the northern suburbs, while
new buildings are constantly rising throughout the com-
pany's districts in the more central parts. Attention
is called to the fact that *“it is on this large and
increasing annual value that the company enjoy the
richt to charge.” The fact that the New River
Company has added more than £50,000 to its
net water rental since 1880 is indicative of the pro-
cess that is going on. If we include all the companies,
we find the total increment to be very nearly £288,000.
This must be paid for, however ingeniously the terms
may be arranged. Very good reasons can be given why
the water supply should remain where it is. DBut this
splendid income is a golden bait, and as it grows and
olitters before the eyes of the London County Counecil and
the Corporation, we may be assured that these anthorities
will be anxious to deal with it in some shape or way. The
so-called * inquiries " are obviously intended not merely
to collect information, of which indeed there seems to be
enough already, but to promote certain designs, such
as may not tend in all respects to benefit the public.
We doubt whether the London County Council would
manage the affairs of the water supply so well as
the companies have done. The New River Company stands
at the head, and it is rather entertaining, though still
sufficiently true, to find the property of the company
spoken of as ** a great historic undertaking, beyond the
reach of fluctuation, posses:ing in itself all the elements
of security, regularity, realisability, and improvement,
combining the simpheity of a Government annuity
without the dreaded loss of income, the profits of a trading
corporation without its risks, and the prestige of landed
proprietorship without its troubles.” This ecombination
of an Elysium and an Eldorado can hardly fail to rouse
the energies of the London County Couneil for the aequi-
sition of such a prize. It would help to make np for the
loss of the Coal Duty.

A WRECK CAUSED BY A LIGHTHOUSE.

WE have on several occasions in this journal referred
to the progress made with the lichting of the many
points dangerous to navigation on the coasts of our
several possessions in the East. It was but lately that
among such references we named the approaching com-
pletion of two lighthouses of an important character on
the shores of Ceylon, the coasts of which island have
been particularly fatal to vessels. According to a list
published in the Ceylon Observer, no less than thirty-four
steamers—including at least five of the fine vessels
belonging to the Peninsular and Oriental Company—have
been lost since 1857 upon its shores. The importance,
therefore, of marking by lighthouses the more dangerous
localities along the seaboard of Ceylon will, it is certain,
be fully recognised. The two last completed of these
have been erected severally on the small island of
Barberyn and on the Dondra Head, and a Board of
Trade notification, published as far back as October last,
intimated as follows:—* Ceylon — Barberyn Island:—
Early in November, 1889, a light, showing a quick white
flash every minute, elevation 150ft., will be exhibited on
this island in 6 deg. 273 m. N., 79 deg. 571 m. E.
Dondra Head.—Early in December, 1889, a light, show-
ing a quick white flash every twenty seconds, elevation
150ft., will be exhibited on the head—southernmost
point of Ceylon—in 5deg. 55} m. N., 80 deg. 35} m. E.”
It 1s certain from these notifications that every master
of a vessel would rely upon ascertaining his where-
abouts by the indications specified on and after the dates
named.

It is certainly most astonishing to learn, as we have
done, that as late as January 16th of the present year
neither of the beacons referred to in the Board of Trade
notification had been lighted; nor is it discoverable that
any intimation of the delay in doing so had been either
conveyed to the maritime authorities of Ceylon or notified
in the Board of Trade home publications. Had the first
course been followed, proclamation of that delay would
in the ordinary course have appeared in the local Govern-
ment Gazette; while in the second case every precaution
would have been taken to make known the fact of it
throughout all shipping ports. Owing to want of any
intimation that to the intentions of the Board of Trade
effect could not be given, the s.s. Norsa, while on a
voyage from Middlesbrough to Madras with a cargo of
coke and railway material, was wholly lost on the coast
near to Barberyn., The commander of that ship, Captain
Lilienskjold, pleads that, seeing no light in the position
named at Barberyn, he concluded that he was well away
from the shores of Ceylon, and, the night being very fogay
with squally weather, no evidence of the ship’s proxi-
mity to danger was apparent before she struck in the
position where she now lies a total wreck. The Norsa
1s a new vessel of about 1800 tons burden, built only in
last year, and at the time of her loss was on her maiden
voyage. She was owned by Messrs. Herskind and Wood,
of West Hartlepool, and we may be sure that those
gentlemen, or the underwriters with whom they had
insured the ship, will demand that the fullest inquiry
shall be made into the allegations we have above given
upon the authority of what has appeared in the papers
published in Ceylon.

So far for the facts as they have as yet received pub-
licity. It will be admitted, we feel sure, that unless they
can be controverted a very grave responsibility will rest
upon those officials of the Board of Trade whose duty it is
to see that every possible publicity is given to all matters
connected with the marks under the protection and
guidance of which ocean navigation is carried on. The
dates we have quoted show—if the allegations made can be
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fully established—how negligent of such duty the respon.
sible officials mnust have been. Forthe light on Barberyn
was advertised to appear early in the November of Jast
year. Until the date—January 16th, 1890—of the Norsa
being lost, fully two months must have passed since it
must have been known to the Board of Trade that the
promise made by it had not been kept. The teiaqh
would have conveyed notice of the failure thronghout the
world in a few hours' time ; while there was even ample
time for fuller details than could be given by that agency
—presuming such to have been necessary—to have been
dispatched to every port throughout the East by the
ordinary mail routes. Unless the default alleged is sus.
ceptible of some explanation which we cannot even
conjecture, a very serious dereliction from duty has
occurred which must demand the strictest inquiry,
Unless steps be taken which shall render it—humanly
speaking—impossible for such a failure to recur, the
course of lighting of which we have hitherto spoken in
terms of high commendation, may constitute a dangerons
snare, rather than a safeguard, to the whole navigation of
the world.

We are curious to learn what may have been the
causes which gave rise to the non-illumination of these
two important lights. As yet, the only explanation we
have seen has been given by a cursory reference in the
paper before alluded to, the Ceylon Observer. By that
journal it has been stated that the non-arrival of the
expected supply of colza oil was the reason of the default
made. But surely, considering how many other light-
houses have been erected in Ceylon, and even faili
these, those upon the neighbouring shores of India, there
must have existed ample stores from which a temporary
supply could have been drawn. Are we to conclude that
the Board of Trade permits such a hand-to-mouth supply
only that not even a limited draught on its stores, either
throunghout Ceylon or India, could be afforded? If we
are to do this, the fact must constitute a grave reproach
to the administration of that department. But even in
such a case, it can hardly be conceived that for temporary
use only some alternative illuminant could not have been
found. The island of Ceylon is a large oil-producing
country, many kinds of its productions, such as cocoanut,
sesame, gingelly, and other seeds or trees, yielding oil of
degrees of fineness, some of which approach in purity the
standard of colza; and it does appear most extraordinary
to say the least, that in view of the fact which must, or
should have been known to those locally in charge of the
Board of Trade's department, of the serious results which
the non-appearance of these lights according to notice
might entail, some effort was not made to use one or
other of the several alternative oils we have named. We
by no means desire to prejudice the case which the Board
of Trade may have; we can only say that, judging by the
facts as these have as yet been made known, its officials
will have to make out a very clear one to rebut the state-
171}7;ents which at present seem to record so heavily against
them.

THE CHEMICAL MANUFACTURE.

THERE are rumours that a “ chemical syndicate "’ is being
formed to purchase the chemical works of the country, and to
deal with them much as the salt trade is being dealt with,
It 1s certain that there have been negotiations in p
with this end in view, but it is by no means so certain that
the end will be attained. The different position of the two
branches of the chemical manufacture will be found to be one
of the chief obstacles in the way. One of these two—the
group of makers who use the Leblanc process—can scarcely
be said to be in a flourishing condition, many of them not
having, as companies, paid a dividend for some time; and
as the tendency of prices over a period of years has been
towards decrease, and as the cost of production has of late
advanced, the Leblanc chemical manufacture must be looked
uﬁon as being one that is not profitable to any general extent.
The production of bleaching powder has been so, but since
the expiration of the Bleaching Powder Makers' Association,
the price of that article has fallen, and shows no sign of
recovery. But, on the other hand, the makers of alkali by
the ammonia process have made, and are still making, very
large profits, and the number of their products is augmenting.
In this divergent position of the two branches of the chemical
manufacture, there is, it will be at once seen, a practical bar
to any union, unless on terms that would allow the further
growth of the profitable branch of the trade and would check
that of the branch which cannot now be looked on as
profitable. Whether there will be any union of either of the
two branches—a union of the groups of works—remains to
be seen. Such a union of, say, the Leblanc makers might
adjust production so that the output of bleaching powder
would be under control, and the price might a.gningbe raised
to the profitable rate of a year or so ago; but it would be by
no means so easy to adjust the production of alkali to the
demand, because there is the competition to be met of the
makers by the other process. It is a position that is
surrounded by difficulties, and it is by no means improbable
that the solution will be found only in that commercial
competitionYwhich in the end adjusts supply to demand,
For some years the association of the makers has limited
the action of that competition; but, despite the limitation,
the number of the Leblanc makers has decreased in some
of the centres of production. Whether this decrease will
continue in the open competition is a question which may be
postponed whilst the trade revival enlarges demand, but the
postponement will not be of an indefinite length.,

A STRIKE AND ITS PERILS.

Maxy and grave are the questions which arise out of a
national strike of miners. We are all familiar with the fre-
quently pourtrayed picture of a coal famine; the scores of
colliery villages struck with a stillness as of death, the men
lounging sullenly about, the women and children begging
for bread, then the miserable bands of half-starved, yet still
defiant, miners perambulating neighbouring towns in a piteous
appeal for help, while the workmen of other industries,
deprived of employment through their folly, look on half in
anger, half in sorrow. No coal means no work for at least one
half of England’s industries, and it means as well incaleulable
suffering for every person who has to earn his bread by the
sweat of his brow, or whose livelihood depends upon those
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who do, Closed collieries involve the blowing-out of iron

furnaces, the staying of steel-melting, and all the trades of
iron and steel paralysed as a man secized with the palsy.
Industrial life would leave the whole land. ¥Fven our iron
highways and our canals would be silent. Without coal the
finest engines in the world would be so much useless engi-
neering lumber; the barge and the bargee might retire from
business; and tho stateliest ship which sails the sea would
have to lay up in port, “as idle as a painted ship
upon & painted sea.” But there is another aspeot
of the calamity which seems to strike few people, If
at such a time we should get involved in war, w}mre would
we be ?  What cf our matehless fleet, if there was no coal in
the bunkers ? Where would our first line of advance be?
What of their thunder-speaking guns and impenetrable hide
of steel and iron? The coaling of England's Navy is a
matter of immense magnitude. 1If the war-cloud burst even
as the strike was ended, or the strike ended because of
the war-cloud, the disadvantage to this country would
be tremendous. It would require weeks to work up
arrears, and these weeks would be of the most priceless
importance—possibly meaning all the difference \mt.\\'uen
victory and peace, disaster and humiliation. In such an
extremity, the Government is as helpless as a private manu-
facturer without collieries. Large iron firms, with coal pits
of their own, can to some extent provide against the huge
calamity by piling up stocks; but when the evil days of
dispute between capital and labour devastate the land, the
com tively small wants of the private manufacturer can
not be met. Is it not time this peril was fairly faced? Of
boards of conciliation we hear much when depressed trade
afllicts us, but very little when the boom of business arrives.
It would seem, from a national point of view, as if it were
more important for the Government to be coalowners than
to be steel and gun makers. There is so much liberty in the
land that it is in the power of agitators who happen to be
“seated in the saddle” to do enormous mischief to the
commerce of the country, and to imperil even the national
safety. If that power cannot be restricted or controlled
within reasonable limits, prudent men at the wheel of state
must devise some other means by which danger of such
magnitude may be averted.

THE WORLD'S COALFIELDS.

WiTH a view to allaying fears as to a rapid exhaustion of
the coalfields of the United States, and the consequences
resulting therefrom, the Consul-General of that country at
Frankfort gives in a recent report upon the commerce and
industries of Germany some statistics from a German source,
to the effect that coal is spread over a large portion of the
globe, and that ten millions of years will elapse before the
coal known to exist will be exhausted. The Netherlands,
Switzerland, Sweden, Denmark, Germany, Bohemia and
Silesia, have 59,000 square miles of coal deposits; Austria,
Spain, south-west Poland, Portugal, Italy, Greece, Turkey,
and Persia, have 39,000 square miles; Russia, 22,000 square
miles; China, 410,000 square miles; at Pekin there are seams
95ft. thick. India has 35,000 square miles, and Japan, 6000.
The Falkland Islands, Peru, and Patagonia, have also vast
coalfields. The larger part of southern Chili is a coal bed,
Brazil has wide extending coal, with seams varying from 17ft.
to 25ft. in thickness. Colombia has a eretaceous coal of fair
quality, and beds of bituminous coal far down under the sur-
face. Mexico, Vancouver Island, and New South Wales have
25,000 square miles. Queensland, Western Australia, and
Victoria, 14,000; New Zealand, 29,000. There are coalfields in
Tasmania, New Caledonia, Natal, Alaska, and other parts of
the world, aggregating 100,000 square miles more. The coal
deposits given do not include any mines already opened, nor
any coal lands in North America, except those of Alaska and
Mexico. Africa is also execluded, as nothing is known about
the coalfields of the Dari Continent. 1t will be noticed that
there is no mention of the Belgian, British, or French coal-
fields in the preceding statistics.

GAS ENGINEERS AND THE COAL TRADE,

(ias engineers are by no means the least influenced class
of the community affected by the present crisis in the coal
trade. It is a fact that numerous gasworks in the chief
centres throughout the kingdom are at present getting very
short of supplies of coal. Indeed, there are not wanting
practical authorities whostate that a strike at present in the coal
trade, aflecting, as it would do, gas coals, as well as other
sorts, would, if it were prolonged for a few weeks, very
soon result in half the towns of England being in dark-
ness. If such a statement is not nccepteg i ftoto,
there yet can be no doubt that the result of the restric-
tion of output, which would follow upon ecither a general
strike, or a general lock-out, would produce the greatest
inconvenienco at large numbers of gasworks. The fuel
market has of late been in such a condition of uncertainty
that managers of gasworks, and others responsible for the
fuel supplies for those establishments, have hesitated to make
their usual renewals of coal contracts, which are given out,
as & rule, at the beginning of spring. Instances could be
cited in which, at the close of January, many gasworks had
only a week or two's supplies; and what has l};uan done since
then in the way of getting any more fuel has been, for the
reason named, largely of a hand-to-mouth character. It will
thus be seen that gas engineers, no less than ironworks and
furnace proprietors, are keenly interested in the eurrent phase
of the labour question in the coal trade.
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I'or several reasons the transactions of the American
Society of Mechanical Engineers possess attractions
uite nnrivalled by any cognate publication in Great
ritain, or, indeed, the continent of Europe. The
American engineers seem to have solved n difficult
problem; and the members of this Society not only pro-
vide valuable papers, but discussions which are really
worth reading. The volume before us is no exception to
the genernl rule. Its contents are on the whole
excellent, and it should be in the possession of every
engineer who ean manage to obtain a copy. It contains
reports of the meetings held at Scranton in 1888, and
Erie in May, 1889, It is a big octavo book, admirably
printed and carefully illustrated, containing a list of

members which fills thirty-four pages, the total number
being 985 ; a copy of the rules; a table of contents of the
volmme; no fewer than 904 pages of the proceedings
proper, and a general index to all the ten published
volumes, which index occupies 116 pages. Truly a
portentous volume, and one w{rich we may, we think, be
excused from noticing in detail, It must suffice if we
direct attention to a few of the more prominent subjects

dealt with, and speak generally of the way in which they
are handled.

One of the papers is on a subject little understood,
namely, the * Stresses on a Circular Lid Resisting Pres.
sure,” by Mr. L. H. Rutherford, presented by Mr. I, R.
Hutton. Mr, Hutton had to design a lid in copper secured
toa cast iron ring, fora species of boiling kier; and he asked
Mr. Rutherford as a mathematician to calculate the
stresses and dimensions, The lid was 78in, in diameter
and {in. thick, and had to stand a pressure of 65 lb. per
square inch, The subject lhas been most exhaustively
treated. No discussion followed, the paper being too
intensely mathematical for that,

The American engineers are, above all things, practical.
They look very carefully indeed at the pounds, shillings,
and pence side of a question, and with them it signifies
nothing that a steam engine should be economical if it is
expensive in other respects. We do not mean first cost.
Thus, in the discussion which followed a paper on
“The Use of the Compound Engine for Manufacturing
Purposes,” the questions handled most freely and fully
were the effect of taking steam from the receiver for
steaming the mill instead of from the boiler, and the
relative cost of steam and water power; and various facts
were adduced to prove that on the whole steain power is
in the United States cheaper than water power. Thus,
for example, in the city of Binghampton, in the State of
New York, the cotton mill of Messrs. J. . Noyes and
Co. has an abundant supply of water all the year round;
but from the moment the cold weather sets in, they use
steam power. Thus, for about one half the year they run
with coal and the other half with water, and the cost of
running the mill i1s just the same in either case. The
whole subject seems to have been fairly threshed out.
It is one that does not possess much interest in this
country, because we have so little water power; but the
paper contains much useful information concerning
American mill practice quite apart from water power.

Mr. Schefller commenced a paper ona ** Foundry Cupola
Experience,” which was followed by a useful discussion.
Then we have next a paper on ** Electric Welding,” by Mr.
Woodbury. As the subject is now attracting a great deal of
attention in this country, we shall reproduce this paper and
the discussion at another time, with one of the tables of
tests, It will be seen that nothing was said as to the cost
—a subject with which he have fully dealt in recent
lmpressions.

Professor Thurston supplies a very long paper on the
“Internal I'riction of Steam Engines.” Nothing at all
resembling his experiments in elaboration has been tried
in this country. Engines were driven, hot, by another
engine throngh a dynamometer, and a great amount of
information obtained, Thus, ina condensing engine with
a cylinder 2lin. diameter, 20in. stroke, running at about
200 revolutions per minute, the frictional resistance was
7'13-horse power. Of this the main bearing took 8+3-horse
power ; the piston and rod, erosshead and pins, 1'48-horse
power ; the valve rods and éxcentrie about as much ; and
the air-pumps 0'88-horse power. The general conclusions
are remarkable and suggestive. We give them here.

These engines wereall tested to determine whether the previously
reported increase of internal friction with speed were here to be
anccepted as correct. 1t was found that the several engines differed
somewhat in this respect, but that this variation was in all
cnses slight, and in some instances insensible or even reversed,
the friction decreasing in one ease, observably, with inereasing
speed. It was sufficiently evident, for all the engines here
considered, that this varmation was so unimportant as to be
neglizgible. The figures given in the several tables which have
been presented in the I:-rucmlinp: pages are therefore to be accepted
as not only correct and reliable, but also as not likely to be affected
by construction or method of operation of engine to such an extent
as to be inapplicable to steam engines memlly. The writer,
in the light of existing knowledge, would assume that it is the
rule, with all the usual forms of engine, and under all common
conditions of operation, that the internal friction of the machine
is practically invariable with variation of useful work, and that
it is very nearly independent of the speed of rotation and of piston,
\-nr]yin;: slightly, as a general rule, in the direction of increase
with increase of speed. This latter principle leads to the con-
clusion that the friction coefficient of the rubbing surfaces
decreases with the load on the engine and with increase of pressure
on them, a result confirmed by numberless experiments of the
writer and others, independently, With good lubrication, the
coetlicient of friction rapidly decreases with intensifying pressures,
and to such an extent as to make the actual resistance to move-
ment very nearly constant. It is now possible to study the
reported data intelligently, and to deduce useful and reliable
conclusions relative to the effect of these new facts upon the
theory and upon the principles of designing and constructing as
well ns operating steam machinery. The most important item of
friction waste, in every instance, is that of lost energy at the main
bearings. In every case it amounts to one-third or one-half of
all the friction resistance of the ﬂn{.rinu. the higher figures being
given by the condensing, the lower by the non-condensing engines,
excopt that the first experiment, with the straight line engine,
gives as high a figure ns tLu condensing engines, a fact due, how-
ever, rather to the exceptionally low total than to exceptionally
high friction on the main shaft. 'The second highest item is, in
all cases apparently, the friction of piston and rod, the rubbing of
rings and the friction of the rod packing. This is a very irregular
item, o8 would have been naturally anticipated, and amounts to
from a minimum of 20 per cent, to some higher but undetermined
quantity, The third item, in order of importance, is the friction
of valve, in the case of the engines having unbalanced valves,
This is seen to be hardly a less serious amount than the frictions
of shaft and of piston. But it is further seen at once that this is
an item which may be reduced to a very small amount by good
design, as is evidenced by the fact that in the straight line engine
it has been brought down from 26 to 20 per cent. by skilful
balancing. Ninety per cent., therefore, of the friction of the
unbalanced valve is avoidable or remediable, The importance of
this fact is readily perceived when it is considered that not onl
is it a serious direction of lost work and wasted power and fuel,
but that the ease of working of the valve is a matter of supreme
importance to the effective operation of the governing mechanism
in this class of engines. No automatio engine can govern satis-

factorily when the valve is unbalanced, and is certain to throw

much load on the governor. The frictions of orank-pin, of cross.
head, and of excentrics, are the minor items of this account ; they
are comparatively unimportant,

A cognate paper is one by Mr., Charles E. Emery on
the “ Cost of 'ower in Non-condensing Engines.” This
18 o highly elaborate example of the application of mathe-
matics to a practical purpose, the requisite data not
being assumed but determined by direct experiment. Mr.
Iimery's paper elicited an animated discussion, several
of the speakers dissenting from his views. One of
Mr. Emery's propositions is that the value of a con.
denser for high-speed engines is practically nothing ;
but Professor Denton cited certain experiments made
with a Buckeye engine, working with 90 lb, steam at 284
revolutions. The arrangements were such that by
moving a lever the engine could be worked condensing or
non-condensing without other alterations, and it was said
that & vacuum of 16in. was productive of economy in
the ratio of about 100 to 116, That is to say, the power
remaining unchanged, the feed-water rose from 100 1b. in
a given time when condensing, to 1161lb. in the same
period when the engine was non-condensing.

A very curious paper is one by Professor Denton ** On
the Identification of Dry Steam.” He assumed that if
stoam was suffered to escape in a jet through a small
tube, and the clond were photographed, that the photo-
graphs would indicate a difference according as there was
more or less water present. An account of the manner
of making these experiments is given, and copiously
illustrated by ** process " reproductions of the photographs.
These photographs support Professor Denton's assunmp-
tions, as little as 1} per cent. of water making a per-
ceptible difference. I'or the details of the method of
check we must refer our readers to the paper itself. The
prineipal conclusion of the author is that, if a jet of steam
flow from a boiler into the atmosphere under such con-
ditions that very little loss of heat occurs through radia-
tion, and the jet be transparent glose to the orifice, or
even of a greyish-white colour, the steam may be assumed
so nearly dry that no portable calorimeter can determine
the percentage of water present. If the jet be strongly
white, then there is at least 2 per cent. of water in it;
how much more can only be told by the calorimeter.

One of the most valuable features in the Transactions
under notice is the report on topical discussions and
interchange of data. We have more than once suggested
the adoption of a similar system in this country—unfortu-
nately without effect. The thing is done thus. The
secretary or a committee, or any member, suggests a
question for discussion, and it is discussed without any
reading of papers, and the members who know anything
about the subject interchange their information. Thus,
for example, the behaviour of steel formed a subject for
discussion during the Seranton meeting, and the informa-
tion supplied was so interesting and valuable on the
whole t.]l:nt. we commence its reproduction this week in
another page. We must postpone the consideration of
the second part of this volume, which deals with the Erie
meeting and the visits of a number of the members of
the Society to Europe last summer,
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THE NEW DIRECT LINE TO PLYMOUTH.

Tar engraving on page 196 is the first of several which we
shall publish relating to the Plymouth, Devonport, and South-
Western Junction Railway, which commences with a junction
with the London and South-Western Railway at Lidford.
FFrom Lidford the South-Western Company has hitherto had
to reach Plymouth by a single line with steep ients
belonging to the Great Western Railway Company, the len
of the line being 22} miles, The dual ownership and working
of the line has been for many years a great source of traffic
inconvenience, and the new line has been constructed to
avoid all this. 1t is a heavy piece of railway work through-
out, and an account of it, which we shall give in a future
impression with further engravings, will be found of interest,

Rovar INsTITUTION OF GREAT BruTAIN,—The following arrange-
ments for the lectures after Easter are announced :—The Hon,
George (. Brodrick, D.C.L., Warden of Merton College, Oxford,
three lectures on *“ The Place of Oxford University in English
History,” on Tuﬂmini*s, April 156th, 22nd, 29th, Mr. Louis Fagan,
Assistant Keeper of Prints and Drawings, British Museum
lectures on ** The Art of Engraving—(1) Line Engraving ; ﬁi Wood
Engraving ; (2) Mezzotint Engraving,” on Tuesdays, May 6th, 13th,
20th. Mr. Andrew Lang, three lectures on “ The Natural I'intur
of Hﬂciﬂtl}'," on Tuesdays, May 27th, June 3rd, 10th, Mr. C, J_
Boys, A,LR.5. M., F.R.8,, M,.R.1., Agrsistant Professor of Physics,
Normal School of Science, Sonth Kensington, three lectures on
‘“The Heat of the Moon and Stars,” the Tyndall Lectures, on
Thursdays, April 17th, 24th, May 1st. Professor Dewar, H.A.,
F.R.8., M.R.1., Fullerian Professor of Chemistry, R.1. Jacksonian
Professor of Natural Experimental Philosophy, Cambridge, six
lectures on ** Flame and Explosives,” on Thursdays, May 8th, iﬁﬂl,
22nd, 20th, June 6th, 12th. Captain W, de W, Abney, R.E., C.B.
F'.RNQ., M.R.L., three lectures on ““‘Colour and its Chemieal Action,’
on Hnttlnlnt;n April 19th, 26th, May 8rd. Mr. Charles Waldstein,
Litt.D., P .h., three lectures on * Excavating in Groece,” on
Saturdays, May 10th, 17th, 24th. The Rev, El Baring-Gonld
M.A., three lectures on ““The Ballad Music of the West of
England,” with musical illustrations, on Maturdays, Moy 3lat,
June 7th, 14th,
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LINKS IN THE HISTORY OF THE LOCOMOTIVE.
No. XX.

WE publish this week an engraving and particulars of
the splendid compound engines constructed by Mr.
Worsdell for the North-Eastern Railway. These engines
beyond question represent the very latest development
of locomotive engineeringy. As a matter of interest we
also publish illustrations
of two of the very earliest
locomotives. We have
thus before us links at
each end of the chain of
the history of the loco-
motive.

The old engines in
question are the Ageno-
ria and the Stourbndge

Lion. The Agenonia,
which has found an
honourable asvlum «t
South Kensington, was

built by Messrs. Foster
and Rastrick, of Stour.
bridge, in 1829, in which
year it commenced work-
ing at the Earl of Dudley’s
colliery at Kingswinford

e —

to convey coal along the
Shutt End Railway—as

it was called—to the
Staffordshire and Wer-
cestershire Canal. We

are unable to state the
precise date at which it
ceased working, but 1t
was presented to the
Museum in 1885 by Mr.
W. O. Foster, of Apley,
near DBrndgnorth. We
believe that it has never
been previously noticed in
any technical periodical,
or by any writer upon the
history of the locomoative.

As will be seen by the woodeuts, the two engines are
as nearly as possible identical in design, and they also
exhibit a close resemblance to the Wylam engine, Puffing
Billy—see THE ENGINEER, June 16th, 1876—which was
built by William Blackett about 1813, As the Agenoria
and Puffing Billy are placed side by side at South
Kensington, visitors have every opportunity of making a
comparison,
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The Agenoria has npright eylinders working half-beams,
thus reducing the stroke of the pistons to the eranks.
The eylinders are 7}in. diameter, with a stroke of 3ft.
There is a parallel motion to the piston-rod, and the feed
pump is worked from one of the half-beams. The fire
is within a large tubular boiler, branching into two tubes,
with the chimney at the end of the boiler, the barrel of
which is 10ft. long and 4ft. diameter. The excentrics for
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driving the slides are loose on the axle, with a cluteh to
drive either way, and there is hand gear to the valves to
canse the axle to turn half round to bring the right cluteh
into action. The exhaust steam is discharged into the
chimney, but it does not necessarily follow that it acted
as a steam blast., Indeed, the great height given to the
chimmney ean have had no other object than to ereate the
required dranght, The same peculiarity was observable
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in the Rocket in its original state, when tried on the
Liverpool and Manchester Railway in October, 1829,
But the question of the invention of the steam blast has
been much discussed—see THE ENGINEER, October 23rd,
1857—and need not be re-opened here. To return to the
Agenoria, the driving wheels are 4ft. diameter, and there
are conpling rods to the front wheels, which are provided
with springs. It will be noticed that the driving wheel
is furnished with a coun-
ter weleht, but 1t 18 not
quite certain that this 1s
orieinal. Locomotive ex-
perience 1n 1829 was very
limited, and the necessity
for a counterweight could
hardly have been sug-
cested by a priori con-
siderations, so that we
are inclined to think that
this is a later addition.
At any rate, we find that
Thomas Rogers, a well-
known American loco-
motive builder, took out
an American patent for
balance weights in July,
1837. This 1s the earliest
date which has been
assigned to the invention.
In our issue for January
30th, 1880, will be found
a long article on the
subject of counterweight-
ing, in which some nte:-
estine letters from the late
Mr. George Heaton, ol
Birmingham, dated 1838,
were givern.

The line was opened cn
June 22nd, 1829, and we
are able to reproduce a
contemporary account of
the affair, which appeared
in the Birmingham Ga-
zetteshortly afterwards:—

““ The opening of the new railroad from Kingswinford
to the Staffordshire and Worcestershire Canal with a
locomotive steam engine took place on Tuesday, June 2nc,
1829, amidst an immense concourse of spectators from
the surrounding country. We subjoin an account of the
experiments made on the occasion; and it gives us

e

| pleasure to be enabled to state, that throngh the spirited

and landable exertions of James Foster, Esq.—whose
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RE-CONSTRUCTION OF THE NEWARK DYKE BRIDGE, GREAT NORTHERN RAILWAY.

| For description see page 192,)

Fig. 9 GENERAL VIEW

OF ROLLER BEARINGS.

.r;,:' i' 9 J;tr'..

Fig. 8- GENERAL VIEW OF FIXED BEARING.

—_—— — o o

character for liberality and talents as a manufacturer and
m-=chanist are already so well-known and highly appre-
ciated—the most successful trial yet exhibited of the
stupendous power of this machine has taken place in our
own neighbourhood.

: , : - |
“ The entire length of the railway is three miles and |

one-eighth ; it commences at the colliery of the Earl of
Dudley by an inclined plane of 1000 yards in length,
having an inclination of 2%ft. in a chain, and the carriages
with coal are delivered down the plane in three minutes
and a-half, bringing up at the same time an equal number
of empty carriages. The railroad then proceeds from
the foot of the incline plane for 1] mile, at an inclhination
of 16ft.in a mile, and on this part of the railway the
locomotive engine travels, and delivers the wagons at
the head of another inclined plane of 500 yards in length,
having an inclination of 2 %%ft. ina chain. The wagons
are passed down this plane in a similar manner to the
first, in one minute and three-quarters. At the foot of
this second inclined plane there 1s a basin 760 yards long,
communicating with the Staffordshire and Worcestershire
Canal, parallel to which the railroad is continued on both
sides, affording the means of loading sixty boats at the
same time: and over the middle of this basin is a
handsome bridee of eleven arches, on which the road
from Wordsley to New Inn passes.

“The experiments on Tuesday commenced by the
passing of a train of four carriages, each loaded with
81 tons of coal, down the first inclined plane, an operation
which highly gratified the spectators, from 1ts extreme
simplicity. The locomotive engine, named the Agenoria,
was then attached to eight carriages, carrying 360 pas-
sengers, the weight being—

Tons. cwl. yr.

The eight carrages ... ... .. ... . § 8 0

Locomotive engine, tender, and water 11 0 0O

260 passengers, estimated at ... 22 10 0

i1 18 0O
and the whole proceeded, attended by a band of music,
from the foot of the first inclined plane to the head of the
sscond. and returned, being a distance of 8} miles, In
half an hour, or at the rate of 7} miles per hour. The dis-
tance might have been accomplished in much less tune,

bat being the first experiment, all the power of the engine |

was not applied. On the return of the engine and pas-
sengers carriages laden with coal, to the number of
twelve, had descended the inclined plane; these were
attached to the engine with eight carriages of passengers,

t"1@ weicht being—
Tons. ewt. qr.

Twenty carriages i) M ¢
Engine, tender, and water 1] g- 0
(‘oal in twelve wagons, 34 tons each 15 0 0

g60 passengers in the eirht carringes,
540 ditto on the coal carmages, and |
90 ditto on the engine, li:rulf:r;l
020 estimated at

i 10) )
131 10 O

“ The engine then started with itsload of 181 tons, and
proceeded to the head of the second inclined plane; and
the distance, 17 mile, was performed in 33 minutes, being
at the rate of nearly three and a-half miles per hour. On
arriving at the head of the inclined plane, the carringes
loaded with coals descended the plane. The engine
next returned with the eicht carriages loaded with
passengers at the rate of six miles per hour, and on
reaching the foot of the first inclined plane, all the
carriages were disengaged from the engine, except the
enzine tender, with twenty persons on it. The engine
wus aguin ‘:-r'l,i.l.ltl..'tl, and lll'UL'LL'L].L'l_l with the tender and

twenty passengers about a mile on the road, performing
the trip at the rate of eleven miles per hour, although
not more than half of the engine power was laid on.

| This concluded the experiments; and we are happy

to add that not the slightest accident occurred,
although an immense crowd was collected about

the carriages while proceeding; many of whom, by hang-
ing to them, very much impeded the progress of the

engine in the second trip with the twenty carrages.

Indeed, it was computed that in addition to the 920

passengers in the carriages, 300 others were dragged
alonz. The engine was made under the superintendence
of Mr. J. U. Rastrick, at Stourbridge, who has bestowed
no ordinary pains in 1ts construction, so as to obviate the
noise and smoke which those of original make, and
used in the North of England are subject to. And we must
do him the justice tosay that he has succeeded beyond what
could have been expected; the noise occasioned by the
escape of the steam, when discharged from the cylinder,
is wholly done away with, and the smoke is scarcely
more than that produced by an ordinary chimney. The
safety valve is much improved by a spring, so as to pre-
vent the escape of steam from vibrations of the engine;
and another safety valve is added, which is entirely
inaccessible to the engine-men, thus rendering the engine
infallibly secure from explosion. Another very ingenious
contrivance is introduced, by which the engine oils its
bearings on the carriage at every revolution of the wheels.”

Attention should be directed to the spring safety valve
and the self-acting lubricators. The tender shown in
our illustration is a restoration, and is not at South
Kensington.

The Stourbridge Lion * was the first substantial and
effective locomotive put upon an American railroad,” to
quote a paper read before the Albany Institute in April,
1875, by Mr. Joel Munsell, on the * Origin and Progress
of the Mohawk and Hudson Railroad.” It has a very
interesting history, and although a drawing has survived,
the machine itself has long since disappeared, with the
exception of a few fragments which were shown at the
Centennial Exhibition at Philadelphia, in 1876. The
description of the Agenoria agiven above will answer for
the Stourbridge Lion, with a few obvious exceptions. It
was built in 1828 by Messrs. Foster and Rastrick, to
the order of Horatio Allen, who was sent over to
this country by the Delaware and Hudson Canal
Company — which was contemplating the construe-
tion of a railway—in order to obtain information
upon the subject of locomotives. The engine arrived in
New York in the winter of 1828-9, but it was not placed
upon the line until some months afterwards, and not
actually tried until August 9th, 1829, when Mr. Allen
drove the engine alone from Honesdale along a section of
the line about three miles in length. Driving a locomo-
tive was then recarded as an extremely hazardous enter-
prise, and when the steam was got up Allen took his
place on the engine, and said, ** If there 1s any danger in
this ride it is not necessary that the life and limbs of
more than one shonld be subjected to danger.” So he
started alone without even a fireman, thongh, as he says,
he had never run a locomotive before. Mr. Munsell, in
his paper quoted above, states that the Lion was never
brought into practical use, as it proved too heavy for the
road. The engine is said to have received 1ts name Irom
the fancy of the painter, who decorated the end of the
boiler with a large head of a lion. The fact that Horatio
Allen only died on the 1st of January of this year brings

. ] - . - ' -
home forcibly to one's mind the thought that our railway

systetn has grown up in a single lifctiue, Eriesson, who

was one of the competitors in the Rainhill trials on the

' Liverpool and Manchester line in 1829, only died about a

year ago.

CORDINGLEY'S PULLEY,

Tue accompanying engraving illustrates a split pulley
patented and manufactured by Mr. I. Cordingley, Trowbridge,
Wiltshire. The construetion of the pulley will be readily
understood from the engraving. It will be seen that castiron

sockets are secured inside the wrought iron rim. The wrought
iron spokes are screwed and fitted with nuts, which can be
set out against the sockets, so as to make the box truly

central. The whole arrangement is very simple, and the
wrought iron rim can always be kept the proper shape.

TENDERS.
WIRRAL RURAL SANITARY AUTHORITY.
LisT of tenders for the constrnetion of 'Eil]l'r“l' spwers at Heswall,
L] hl_‘&*-chir'i._': Mr. 'i'!‘l:lr'h,“-l H. “l‘]HL‘, M. Inst. *'.1'1-.. ]-Il‘r'l‘l‘]m”l. CIgl-
neer; quantitics by Mr. Frank E. Priest, Assoc. M, Inst. CLF,,
Li"r'l..."lf'lH Wl

¢ =,
Thomas and Co,, Liverpool (accepted) 44106 1 0
A. I‘.]+_-:|.I:I1-:.' and Bon, Birkenlhiead 46385 0 ©
Holme and King, |.1'»-'r']---|l] 4700 0O 0
Fawkes Brothers, Southport s100 0 D
Powell and Thackleton, Chester 5306 15 2
J,. Fish and Co., Pre=ton D O 1)
J. McCabe and Co., [-'ix'l.'!'! S024 10 2

38 0 0
auhiy O 0
H007 12 10
GISY 10 o
0233 0 0D

Thornton and Son, Liverpool
R. Malabar, Liverpool .

1'|'l.'. “L"l"', ].i"-'l 1'1-”11[ i
Monk and Nowell, Bootle

J. Dovenor and Co., Liverpool

Win., Vaughan, Wrexham a3 0 0
sSterling and Swann, Mancheste R0 0 0
Julin '['.l._‘.'llrt', Lol M O v
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LETTERS TO THE EDITOR.

We do not hold owrselves the opinions of our
{We M)ﬁr

—

THE REACTION OF AIR ON PLANES.

SiR,—The experiment in wind, here submitted, was first made,
some difference in detail, ten years ago, in latitude 27 deg.
, on the Gulf of Mexico, at an elevation of 20ft. above sea
' great humidity, with rainfall of 100in.
steadiness, It was re-tried,

]

level, in an a of
winds of mixed currents
used was 5ft. square, feather-
true plane and the other a four-sided
the plane side measuring
of thoroughly dry and clear pine
ick, laid upon a frame of four diagonal
tween, lel to the All
coat of shellac varnish before being set
ue used; the common article mixed with
Wi material that shrunk in drying, being
inadmissible. Thus made, the ends of the Il:tt.d furmadfl:ha fﬂ;.tr
e the which, being dressed to feather-edges from the
f-g:lﬁﬂenh} ﬁnrgm to serve the with careful
It was then smoothed, varnished, and finished to a

lished surface on both sides. )
o1 in this way, it was practically a plane without
thickness when used up to an inclination of 5deg. from level in a
horizontal wind, or carried against still air, all parts of the slanting
hack being below the high It was ded by the apex of
the back and balanced, so that the centre of gravity and centre of
measurement of the flat side coincided when it rested level. A
stem, 4in. long, was then fixed in this centre, to the top of
the i wire was thus securing greater
ity. A fine wire was fixed to the back, resting upoh it and
from the stem to within 6in. of one ed A circular
thick, slotted to the centre to ship on the stem,
th ¢ to move on the wire, was used to shift
nd with the shifting
pressure as the inclination of the plane was changed
differences in the air current occuorred. The groove clasped the
sufficiently tight to hold the disc in any position in which it
along it. Two fine steel wires were secured near the
i disc, so that, when ed by them,
, the flat side of the plane would hang
The plane, without the dise, weighed 221b., and 27 1b.

tillon's spring balances were used to determine
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the quantity of the two gravity components at seventeen positions,
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viz.: at 5, 10, 15, 20, 25, 30, 35, 40, 45 deg. from vertical, and the
same from horizontal, comprising the arc of 90 deg. in which
gravity admits of resolution. In operating, the plane platforms

were found to be objectionable, and the least ible framework
advisable. A round timber, 15ft. long, was placed vertically in a
oft. hole dug in the ground. To the top of this was secured a
strong cross bar, to which was

“ fastened two balances, sus-
taining the plane by the two

wires near the edge. The
upright was framed in gud-
geons at the bottom and top
of the hole, so as to turn in
any direction to bring the
plane across the wind. An
arm, provided with a sliding
block and projecting to the
rear, was secured to the
centre of the crossbar, to
which block was fastened the
scales to pull the plane back
from vertical to any required
angle. Choosing a calm day,
the plane, with the disc
place at the centre stem,
was h from the two
balances, each scale marking
1341b. It was then drawn
backwards 5 deg. by means of
cord, scale, and wire, fast to the stem. The block was adjusted
as to make the supporting wires at right angles to each other,
parallel and one normal to the face of the plane. The
us found was marked, and the remaining positions found
the same way. Theamount of both components at each inclina-
was noted. My scales being marked on }1b,, small quantities

-4 3
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were not detected. The components
45deg. to Sdeg. of horizental, which
when compared with the exact figures.

At 45deg., parallel, 19 Ib.; normal,

are herewith given from
will show fractional errors

10 1h,
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w 29, " - " 241 ,,
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There 12 no wind of my e: perience equal to a munth of May sea-
breeze on the Gulf of Mexico for trying this experiment. If the
wind is as bad as those of my present locality, some particular
inclination must be selected and the plane held {w:k by a fine cord

from near each corner, running to pieces across the top of the
frame. 1 bave had winds enabling me to operate the antif'a seven-
teen positions in a o day, and I have stood an entire day gt

the post without getting o single one. The centre of pressure

beneath the plane varies with the inclination, and some ar
characteristic of wind, but in all cases it shifts towards the rear.
This must be met by adjusting the disc, as it is imperative that
the two wires be el to the surface at the instant the air
pressure halances the normal factor.

As the wind rises and increases in strength, the )
backward, arriving successively at each of the indicated positions,
where it is obvious that the pressure equals the normal component,
the wind taking the place of the normal wire. The two scales
noting the parallel component remain unchanged at each of these

itions, continuing to indicate a pull upon them precisely as they
id in calm air. | have tried this experiment in many ways
and at a great number of angles through the %0 deg. arc, an
never found a position where the parallel component was acted
upon by the wind in the least degree. )

To try this experiment in still air, a dead and dry pine tree was
mlechz 24in., in dinm;t&r at ;ha hutt,d 10in. at the éﬂu?, nnd_:iﬂlflt.
long. It was planted Sft. in the ground, projecting 25ft. vertically
above the G’I.I.l'":ﬂﬂ. At the top, a cup with hard brass bottom and
Babbitt metal sides was secured, into which ste an iron pin,
with rounded end, carrying a horizontal beam 16ft, long. 18ft.
below, an arm was placed 110ft. long, with a ring at the ceutre
encircling and closely fitting the post, which latter was dressed
round, concentric with a vertical axis through the centre of the pin
above. The arm was fastened rigidly to the by a lattice-work
cylinder 3in. diameter, encircling the post, the whole being made of
wood and superfluous weight avoided. 36ft. from the centre both
WAYS 4 CToss- 5ft. long was fastened to the arm, from the two ends
of which a wire was carried to the beam above. This device formed
a trussed chord, capable of rotation in a horizontal plane upon the
pin reatr:F in the cup at the top of the post. The top of the cup
was flared on the inside, and filled with oil. The outer ends of the
arm travelled a circumferential path of 346ft. at each rotation.
Friction was small; 1 oz. constant on the outer end of the
arm would move from rest, and rotate the truss to a velocity of 5ft.

r minute in calm air. The atmospheric resistance was astonish-
ingly great after a velocity of about 15ft. per second at the circum-
ference was reached. The device was not made for this experi-
ment alone, and a weight was placed on the opposite end of the
arm to balance the plane operated with.

The same plane, scales, dise, and wires were used as in the wind
experiment, and the method of proceeding was the =ame, with an
exception. The motion of the plane as it was carried around pre-
vented reading the scales as they passed. To remedy this the
two parallel wires were passed over pulleys to a ring, from which a
single wire was carried al the arm to the balance near the post,
where the operator could walk around with the arm and read the
register. e arm being 10ft. above the ground, the position of
the plane could be determined by walking under the arm near the
centre. The centrifugal force was not great enough seriously to
interfere with the experiment, on account of the slow velocity of
rotation.

The outer edge of the plane was hung even with the end of the
arm, the positions were noted while at rest and marked by rods
fast to the arm. As the arm was rotated, and the plane swung
backward to the successive positions, the balance presented the
same reading of the parallel component as in the other case. In
no instance did it record a greater tension when in motion than
when at rest. This method was far superior to the other. Any
velocity of meeting of plane and air could be used at will; any
angle eould be chosen for testing, and the scales noticed from a
vertical position of plane to the chosen inclination. The balance
would indicate the total weight at starting, and show diminished
tension until the selected angle was reached, when the index would
stand at the figure representing the parallel component at the
given mclnation. There was no tremor of plane, as in the other
case, but all went on as steadily as clockwork.

Selecting any angle of inclination at the wind device, say 45 deg.,

plane will swing

the plane was prevented from going higher by four small steel
wires fixed near each corner and extending to pegs in the ground,
or to any ready fastening Below, so that each wire would be at
right angles to the plane. Noting the two balances in wind, it
was found that they stood at 191b. after the plane was stopped by
the wires, no matter how brisk the air current might be, It might
get up to a fifty-mile-an-hour gale, and whistle about the post at a
great rate, but the index would stand at 191b. through it all,
though if the wires were cut the plane would go above the 5 deg.
inclination in an instant. The same result occurs in the other
experiment ; two rods must be fastened to the arm and project
beneath the plane to hold the four wires, and no matter how fast
the rotation may be, the index will stand at the 19 Ib., not moving
from the position it took before the rotation began.

The golden rule to keep in mind in trying these experiments is,
that “ rectangular forces do not antagonise each other.” The case
1s very obvious. Two forces are dealt with, the parallel and normal
components of gravity. The direction and quantity of each is
known, and they are always at right angles to each other, The
reaction of the parallel component is the resistance of the arms
holding the two wires, and it acts along the wires, being absolutely
independent of the air or wind. The reaction of the normal
factor is pressure under the plane, and this is normal to the plane
in all cases, in direct opposition to the direction of the normal
factor. In applying wires, cords, rods, or any contrivance to steady
the plane, see that they do not interfere with either of these forces
or their reactions, No matter how much bluster there is in the
wind, the plane can be secured in a position of steadiness without
in the least interfering with the action of the gravity forces,

There is something to be learned from these two experiments,
One thing is obvious. It is not the direction in which plane and
air meet each other, but the position of the plane, that determines
the direction of the reaction; and a curious thing is, that any
competent physicist should be able to predict this before the
experniment is tried, if he is acquainted with the law of fluid
pressures. It is also obvious that the plane is not “‘held aguinst
the air™ atall. The air splits gravity in two parts, throws them
both out of the vertical, and 90 deg. asunder, antagonises one, and
exerts no influence on the other, '.ﬁniuh still acts on the plane as it
would if the latter were in a vacuum, There is plenty of head
resistance 1n text-books and the writings of physicists, but no such
thing is found in nature, : ’

As nearly as | am able to determine,
this matter is, that the air would react upon the plane in these
ex ents in two ways—one horizontal, or drifting, and the
other veftical, or lifting. The first statement of this kind, that |
know of, 15 contained in the ‘‘Penny Encyclopedia,” under
Aéro-dynamics. Then there are Mr. Skye's experiments on
inclined planes 1ft. square, wind twenty-three miles per hour
W e also have the Aé¢ronautical Society's experiments, made it;
]E;l, and many others, all tending to the same resnlt. 1 am not
informed as to the exact method of getting these factors, but
suppose it to be done in this way: An inclined plane is held by
two supports —one vertical, the other horizontal. It is then
subjected to a horizoutal current of air, and the components
:‘:Iund h}*t Elinfﬂnng the tauiiuu on the two supports. It is then

erred that the air current reacts nt : 1
directions to the amount found. e A e i

It is a puzzle why these two directions were selected. Wi ¥ not

the prevalent notion about

any other two in the same vertical plane! Why not add anoth
direction, like a three-legyzed stool, or 1’umr,,3I or forty, nrn n::*

nantity equals the amount of pressure
Eeﬂ' tru:qthn.t any sort of resistance can

: but the supposition seems to
}d1rifti force resides in the wind, independ
offered to the plane. By this method
inclination in the 90deg. arc but what

FF

Artificial resistances are used to get certain results, and these
results are then applied to cases where there are no such resist-
ances, nor anything resembling them.

But it is when questions of wg‘:““ﬂ arise thatmthmtﬂ
the subjects of this paper, sigmi t; and ish to
direct attention 1 \r to this teaching of the I’nmnin'nﬁm.
Both in wind and calm there is continnous work dome. The air is

compelled to constant change. Itis forced out of place, condensed
andlzleist-url'-atl in various wa To what agency must this work
be referred in each case! Mechanical experts would say, in

iz

case of wind, to whatever set it in motion. In calm, to
that rotated the arm. We are then beset by difficulties. We
have work being done unlike nnythmgl known. It is hard to see
why wind does not do the work 1 both cases if it does in one ;

if the arm is the active agent, the cross bar holding the two
balances should also be. But both arm and bar are preventing the
parallel component from acting on the plane, and this is their whole
function. Can a force which prevents another force from acting
on the plane do the work that the plane is manifestly doing!
Besides, the directionin which both arm and bar act is el to
the plane, and the work is done at right angles to it.
of the case, for in one experiment the air is calm.

There is going on a play of forces of unique character wherein
certain links of the chain of sequence nm%dan ; we may be ina
kind of mechanical q ire of resultant motions where the
factors are not recognised, or there may be forces in action not
indicated by the balances. I think the dilemma may be removed
without stepping beyond the limits of the two experiments, but if
they were sup to be varied in a certain way we might get
analogous results that wonld clear up the fog.

If we place the plane of the experiments in still air at an angle
of 10 deg. from horizontal, and suppose the parallel com t to
be cancelled -and equilibrium to be maintained, it wnulps descend
with acceleration in the direction of the normal factor until the
air pressure beneath the surface was 26%1b., when motion would
become uniform at the rate of about 25ft. per second. While
uniform motion was going on, if we applied against the lower edge
at nght angles to it 1n l:.ﬁimtigu pa.mllul to the surface a constant
pressure, the plane would move on the upward slant in obedience
to that force, slipping over the conde air. As it would be at
the same time descending, no of the raised back would be
carried against the air, provided motion was great enough to
cause a horizontal resultant, The front edge having no thickness,
a very small force would erate high velocity inst skin
friction on the under side of the plane. Say that 1oz constant
rear pressure produced a uniform parallel motion of 140ft. per
second, the plane would then ‘move on a constant resultant path
that was honzontal. Suppose it to be at an indefinite distance to
the rear of, and approaching at the same level, the location of the
experimental plane above given, and wind should gradually arise
swinging the latter towards the 10 deg. inclination. As the current
became stronger and r the motion of the hypothetical
plane over the earth's surface would become slower and slower,
until at the moment when the 10 deg. inclination was reached by
the experimental plane, the other might come to a position by its
side and stop, and both planes would rest side by side upon the
air. In one case the parallel component of gravity would be
hypothetically cancelled ; in the other, cancelled as a matter of
fact by the cross-bar and wires, The hypothetical 1 oz of
pressure would be acting on one plane, and a matter of fact 1 oz
on the other, but the balances being marked in 41bs, it could not
be detected by the operator. The normal factor would be doing
work on the air alike in both cases,

If the hypothetical plane passed the locality of the arms rotating
m still air, 1t might move tangentially by the side of the expen-
mental plane, as it was carried around on a 10 deg. inclination, in
which event the parallel component of one would be h};pothatmﬂs
cancelled, that of the other really so, the loz. o tula
and real pressure be acting alike in each case, but the latter not
detected because of small motion of the scale index, and the normal
factor alike working in each case. Itis obvious in the wind ex-
periment with plane at any inchination, if a constant pressure equal
to the tension on the parallel wires be applied in the same manner
as the 1 oz. against friction, the parallel wires might be cut,
iu:dl_the plane wounld stand in wind without moving from its
ocality,

Close attention to the hypothetical case will remove all obscurity
from the two experiments, and leave the normal com nt of
gravity in quiet ion of the ground, as the constant working
agent, neither wind nor rotating arm assisting or opposing it in the
least degree. . LANCASTER,

Egena, Colorado, January 25th,
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THE REACTION OF JETS.

SIR,—1 am pleased to see that your correspondent, “0ld
Student,” does not find me obscure, and 1 thank him for the com-
pliment that he pays me. The statical reaction of a jet of fluid,
or diametrically opiosed action upon a fixed jet nozzle, is equal in
amount to the weight of a column of the fluid whose height is such
that a body, falling through it under the action of gravity alone,
will acquire a velocity equal to that of the jet at the point of issue,
and whose uniform area throughout this height is equal to that of
the jet at the same point, provided that the fiuid is guided without
friction to the orifice in such a manner that no subsequent con-

traction of the cross section of the jet takes place.

In the case where an orifice is made in the thin side of a vessel,
the reaction of the jet or force tending to push the vessel in the
opposite direction from that in which the jet is moving at the
point of efflux, is equal to the weight of a column of the fluid
whose height is nearly equal to the distance of the centre of the
orifice from the surface of the flujd in the vessel, and whose
uniform sectional areais that occupied by the jet at the point
where it is moving at its maximum velocity, which area corresponds
with that of the throat of the rena contracta.

I have =aid in the preceding paragraph that the height of the
column of fluid is nearly equal to, &ec. &e., because the velocity
at the throat of the vrema contracta is never quite to the
theoretical due to the actual head, and if the efficiency of dis-
charge be called K, K being of course less than m;gl, the
height H that the column must be considered to have will be K2 H;
K m practice is about 97, and K? therefore about ¥4l. A.
more convenient practical method is to take the sectional area of
the column of fluid as equal to that of the orifice in the sideof
the vessel, and the height thereof such that a body falling

through it under. the action of gravity 9 "D.l].ld acquire

velocity equal to K times that which it wo wire by fallng
thmu;ﬁ a height represented by the diﬂ’erenu:% level (en

-
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the surface of the fluid and the centre of the orifice. The
quantity K, less than unity, is the coefficient of disc , and for
an orifice in a thin plate is about equal to 62, The statical
renction of a jet of flmid issuing from an orifice in the thin side of
u vessel is therefore : —H being the actual height of the surface of
the fluid in the vessel above the centre of the orifice therein, A
the area of the orifice in square feet, K the coefficient of
dil::hargn, and « the weight of a cubic foot of the fluid in pounds

w t.
e = wr K2AH,

As an example, let the fluid be water, so that » = 62:41b, Let I,
or the distance between the centre of the orifice and the surface of
the water in the vessel, be 30ft. Also let the orifice be a round
nniﬁitn. in diameter, through the thin vertical side of the vessel,
80

A= (;)EE = ‘087266 square feet ;

and K, according to practice, = *62 nearly. Then the reaction of
the jet issuing from this orifice, the area of the vessel being sup-

to be so great that no appreciable lowering of the surface of
tha_watar takes place, will be equal to a weight of 624 x (*62)* x
‘087266 x 30 = 62:796 Ib., and this is the force that tends to move
the vessel away from the jet. If a nozzle could be devised such
that the velocity at the throat were exactly equal to the theoretical
due to the head, and if it were fixed inside the vessel, so that the
cross section of its throat exactly coincided with the orifice in the
side, the reaction of the jet would then be = W A H Ib. weight,
or in our example, 163-362, This your correspondent evidently
quite understands and believes.

It is easily proved, because before the orifice and internal nozzle
existed, the vessel and its contents were in equilibrio, but now the
statical pressure upon a portion of the side of the vessel equal in
area to that of the orifice, exists no longer as such, and the equili-
hri!.lmLm disturbed to the extent of a force equal to W A H b,
wei

hen the vessel or jet nozzle itself moves in a contrary direction
to that of the jet, the reaction or force tending to push the nozzle
backwards is diminished, and is only equal to that which would
obtain with a fixed jet working under a head giving a theoretical
velocity of efflux equal to the difference between that due to the
head in the vessel and that at which the jet nozzle itself moves ;
and all corrections due to the form of nozzle would have to be
applied to this newly found theoretical head as before.

ere we verge upon the theory of reaction wheels, and I must

, as this is no part of *“ Old Student’s " question.

The term reaction, as distingunished from impulse in the action of
a Jet upon different forms of vanes in motion, is another branch of
the subject altogether. 1 do not know whether your correspondent
has Rankine's treatise on the steam engine, but all this is most
clearly explained there, as also is the action of reaction wheels,
where centrifugal force greatly modifies that of a fixed jet. If
““Old Student " would like to see how far discussion upon the re-
action theory may go, he has only to refer to yvour 1886 volumes,
where he will find such a delicious mixture of opinions by pro-
fessors and readers as can scarcely be met with elsewhere, and that
too without any real tangible result having been arrived at, in my
opinion at all events, ANTHONY S. BOWER,

St. Neots, Hunts, February 24th.

MONITORS IN THE AMERICAN NAVY.

SIR,—The last paragraph of the able article in your last week's
issue is surely the strongest possible argument against Monitors,
A modern battleship has to carry a large amount of ** tophamper”
—by which I understand erections on the upper deck, not part of
the general structure of the hull. A Monitor cannot do so; if she
does, she ceases to be one. Therefore, a Monitor cannot be a
modern battleship. If these erections are not necessary, by all
means let us clear them away. The fact that our decks are 20ft,
above water, instead of only 4ft., does not make the process more
dafficult. If they are necessary, and the Monitor has not got them,
it is surely all the worse for the Monitor.

It is certain that we are not worse off in this respect than our
neighbours. 1 have before me photographs of the Amiral Duperré
and Lepanto, and any advantage they have over the Benbow, for
instance, is only due to the greater space on their long and lofty
upper decks, The Admiral Nachimoff, the Russian counterpart

. of the Impérieuse, when I saw her last year, had her upper deck

similarly encumbered, and had in addition the brig rig which we
have discarded. Incomparing the Victoria with the Miantonomoh,
we are comparing a ship of to-day with one of twenty-five years
ago. In those days, machine guns, torpedo boats, booms and
nettings, electric search lights, and forced draught, were not in
existence. It i= these chiefly which have transformed the Monitor
into the Victoria by a gradual process of evolution, every stage of
which, except the first, is illustrated in our Navy.

I submit that it iz the to o boat, not the loss of the Captain,
which has killed the Monitor. Torpedo boats will always beat
Monitors at the game of invisibility, and could the enterprising
commander of a dozen of these craft wish for an easier prey than a
10,000 ton Monitor with four big guns, 4ft. freeboard, and an
armour nvarhmEl? It is, of course, natural that American naval
men, without the experience which we have bought so dearly,
should look with favour on their national craft, associated as they
are with a glorious past. Moreover, in a coast defending navy
they are nearly as valuable as ever. But salt water is invigorating,
and, if the to sea, 1 venture to prophesy that they will soon

row into Victorias, 'Ilmfﬂlgurs, and Hoods, and probably end as
icilias and Sardegnas. G. W. C,
February 24th.

BOILER EFFICIENCY.
Sin,—Professor Unwin is quite right in pointing out that the

fraction E%T derived from Mr. Anderson's illustrations has
-]
thing to do with the fraction E’fﬂ derived from Carnot's

eycle, and my introduction of Carnot's name into the paper was

uL'mt as sensible as Mr. Dick's introduction of King Charles’ head

into the memorial. All I can say is [ have repented of the deed.
But the Professor is quite wrong when he says 1 blunder in

writing T, as the denominator in my expression for the efficiency
of the boiler. Efficiency implies reference to a standard. The
standard I referred to in drawing the analogy between the water-
fall on the hillside and the temperature fall in the boiler Hue, was
the whole of the heat received from absolute zero, the sea level of
temperature, not the heat of combustion of the coal alone. This

I expressed by W ¢ T,, and the proportion which
We (T, — T), the heat available for transfer to the water, bears
toWeT,iaT, - T : T, ; therefore having regard to the standard
adopted, I did not blunder in writing the ¢ enominator T,. As

the Professor says, ~° ~ T s not the sxpression of the efficiency

T
of a boiler in the ordinary sense. 1 never said it was, but—
admitting my assumption regardir ¢ recific heat and furnace
tu::ramhmu—it is the correct expression with reference to the
whole heat received, just as the same fraction is the correct ex-
in the case of the waterfall with reference to the whole fall
the lake to the sea level. (

Doubtless, also, as the Professor says, the expression is not a very
useful one, eed, ter him the parable of the waterfall must
entirely superfluous, since it had nothing whatever to do

the subject of the paper. Sir, the parable was padding,
introduced to catch the attention of my audieuce, and dispose them
to listen dontentedly to the less imaginative matter that was to
follew. The Professor, no doubt, i« able to dispense with such

small artifices, and, failing to p the situation, has attached

more importance to the little piece of introductory padding than

it deserves, MicH. LONGRIDGE,
12, King-street, Manchester,

TIME TESTS.

Sir,—I asked “Z. Y. X."” to determine the acceleration graphi-
cally, and instead of doing that, he introduces the well-known
equation to the parabola, thence deducing the acceleration by a

*

double differentintion in the form f = -?f, where 4 represents

the extension C!' D, co nding to the time =0 ), and
finally adds that any one who knows his Euclid can construct this
expression for f by means of a semicirclee. Now the diagram
which “Z. Y. X."” charitably refrains from drawing is really worth
the trouble, if only for the sake of showing the inadequacy of the
pro solution, Thus, produce C! D!, maki 1 P equal to
CrIN; so that C1 P=2d, Join PO and set off OM at right
angles to P O, meeting P C! produced in M ; then obviously

OC =C'M x PC?

or, e=0CM x 2d,
that is, ClM = ;d = _} , the reciprocal of the
acceleration.

It still remains for “Z. Y. X."” to find the graphical value of f
from its reciprocal in exact measure, which of course may be
ensily done by means of similar triangles, - But, as will be seen, the

s

G

L

<M

process is needlessly circuitous, Thus, “Z. Y. X.” has gone all
this way round in order to find a length C1 M, which already
exists in my diagram; for, since O B! = § O C, and the nui.zlm
Al B DI and PO M are right angles—compare Fig. 2, page 105

etile—
OA'=LM=}ClM.

Now, the focal distance O Al as well as the point Bl ure given,
Hence, if we are to base the solution on the second differential

1 all that is needed is to set off, to

20 A
the given scale, O T equal to the unit length in which acceleration
is measured ; then join K T, and finally draw T Z at right angles
to KT. LetT Z meet D O produced in Z; then, obviously,
OK.OZ = O0T? = unity.

: R e
s {}Z_UH 5=
The method given of finding the true curve from its projection
is applicable to all sorts and conditions of time tests, parabolic or
other, upon making the changes necessary in each particular case.
March 1st, Rosert H. GRAHAM,

coeflicient, since f =

ENGINEERS IN THE NAVY.

Si,—Allow me to point out an error in your able article on the
above subject. The system of training engineer officers as students
in the Government Dockyards was not adopted in consequence of
the : tions of Sir A. C. Key's Committee, which carried out its
inquiries in the early part of 1876, but began in 1863. The ruison
d'étre of that Committee was the reiterated complaints and seething
discontent in the engineering branch of the service—a state of
things prevailing at the present time. The Committee, in which
the naval element predominated, grasanted a report so opposed to
the evidence as to be inexplicable to any one carefully going
through it, and only to be accounted for by the words of the

resent Parlinmentary Secretary to the Navy, *‘ that naval training

18 not the best for the conduct of civil atfairs,” Instead of in-
quiring into the means of securing the highest mechanical skill
and scientific knowledge in the management of the various engines
in ships-of-war, they occupied themselves with endeavouring to
devise means for procuring candidates of a higher social status
than formerly. '['llie gist of the Committee’'s report is contained
in paragraph 7:—The regulations established in 1863 for
the practical and theoretical instruction of the engineer
officers of the Royal Navy, with the exception of some
wints of minor importance, aro well suited to the object
m view.” Numerous suggestions were made involving trithng
concessions and paltry advances in pay, which- have been
granted from time to time, but the only suggestion of any
value, that contained in paragraph 82, “That engineer officers
be classed with the military or executive branch of the service,”
seems as far off being realised as ever. The Committee conclude
by stating that their suggestions, if carried out, will effect the
desired purpose. A striking commentary on this conclusion was
the fact that within a few years the Admiralty were obliged to
engage fifty engineers for temporary service from the mercantile
marine, paying these, with three years' service at sea, the same
amount as their own highly trained officers who had served for
fourteen years, , :

The system advocated by Admiral Mayne was put in force in the
United States Navy many years ago. After three years' trial it had
to be nbandoned. The executive officers took no interest in engine-
room duties, the machinery constantly ran down, and great expense
was incurred for repairs, The same plan, or a modification thereof,

is being tried in the Japanese Navy at the present time. If the
result years ago was a Eﬁlm, it will be much more so now, when
the need of a skilled inlist is indispensable. What would be

the effect of the executive undertaking the duties of medical
officers !

To the instances of ignorance and indifference to engineering mat-
ters in the Navy given by you may be added some additional recent
ones. One dist shed naval officer, who poses as an authority
on naval matters, stated at a meeting that he was surprised at the
number of engineers in the Royal Naval Reserve being so small,
and that he did ngt know why they refused to join. uuthar‘] in
reply to a statement of the engineers drawing attention to their

grievances, and asking for an improvement in their ition,
threatened them with the fate of the masters who were lished,
doubtless having in bis mind's eye some such scheme as that
osed by Admiral Mayne. Even in the last edition of
rassey's '‘ Naval Annual,” out of 750 pages, the portion devoted
to engineering matters is less than four pqiul, the authorities
quoted on the subject of engine-room complements are the captains
of the shi
I am afraid the want of appreciation of the engineering require-
ments of the Navy is not confined to Admirals, In the evidence
given before Sir A, C. Key's committee occurs the case of a black
petty officer who objected to mess with engine-room artificers, and
the present regulations for the entry of engineer students and
naval cadets are couched in such different | that they are
evidently intended for two entirely different classes of society.
The questions of the supply of engineer officers for the Navy is
becoming critical, Last year there were added to the Navy twenty-
six vessels of 40,000 tons, and 100,800-horse power twenty-
three torpedo boats. The number of engineers in the Na
list on January 1st, 1890, was fifteen less than on January 1st, 1889,
and the supply of candidates for engineer studentships is said to
be diminishing. The Admiralty, after saying that the number of
ratings as engine-room artificer and stoker, was more than sufficient,
have recently sent a recruiting party scouring the country with a
view to obtain 500 additional engine-room artificers and 1500
stokers, According to the service papers thai' have not met with
any success, nor are they likely to. The Admiralty have ex-
hausted every means of obtaining a proper supply of engineers,
engine-room artificers, and stokers, except the obvious one of
offering proper inducements for them to come forward. If this
were done the long-standing difficulty would be at an end, and
the engineering branch of the Navy no lenger be, in the words of
a member of the committee on the Naval Estimates, 1888, ““in a
miserably depressed and starved condition.” C. P.
Westminster, 5. W., March 4th.

S, —I have read with great pleasure an excellent article in the
current number of your very valuable paper, on the views of
Admiral Mayne, C.B., as to the abolition of the engineers of the
Royal Navy, set forth by him in a paper read at the United Service
Institute.

In dealing with Admiral Mayne's propositions, you state that
the want of appreciation of the duties and requirements of naval
engineers appears to be confined to admirals. This, perhaps, is
not to be wondered at, for the admiral branch of the Navy is able
to turn out mechanical engineers at will, whose achievements
are not, I should say, as well known or remembered as they deserve
to be. Therefore, with your permission, I will give a few instances
where the mechanical knowledge of captains and admirals has been
exercised for the nation’s benetit.

A well-known captain—now no more—got the Admiralty of the
day to make a boiler to his design. This boiler was put into the
Fearless, with the remarkable result that her speed at once fell
from 7 to 5} knots. Later, the same officer invented an apparatus
for raising a vessel's screw without a screw well. This was put
into two ships. One of them got into such difficulties she had to
be brought to England long before her tour of foreign service had
expired ; in the other, through the people on hoard not using it,
the ship managed to Hut in her time, 1

Another gallant and lamented captain induced the Admiralty to
have an hydraulic engine made to rotate the propeller of his ship at
slow speeds, by the pressure of water outside. The engine was
made Lufﬂl'ﬂ it was remembered that the power required to rid the
ship of the efluent water was rather more than this machine would
develope ; it was therefore never put in, but it cost a pretty penny
to make.

More recently, another captain designed a set of boilers,
which were put into the Danw. Officials from the Admiral
and from Portsmouth dockyard tried all they knew, a
one winter, to make them a success, but their efforts were
unavailing, and the boilers were condemned and taken out of
the ship before she could leave England. Did not Admiral Sir
Georyge Elliot design the Waterwitch, and will Admiral Mayne, or
some well-informed officer tell us what she has done, beyond
perhaps nearly drowning all her crew on her only voyage, and
subsequently rotting in Portsmouth harbour.

The civil and mechanical engineering achievements of another
admiral in the West Indies and at Gibraltar are, I fear, forgotten.
Did they not range from the construction of reservoirs to the
manufacture of patent fuel! But he has not been rewarded for
this.

Many other instances occur to my mind. For the present 1 will
ask you to be good enough to give these to your readers and the
public; for, after all, the suggestions of Admiral Ha{:o have this
amount of method—that, if carmed, there will additional
employment for people of his own line, and we may be quite
certain that engine-room lientenants would never be by
their brother executive as engineers have been, and even now are;
but a t effort would be made to secure any advantage the
transfer of duties would bring about, and it is just ible that
Admiral Mayne has this in his mind when advocating his wild and
half-thought-out proposal. VERAX.

London, March 5th.

THE EDUCATION OF ENGINEERS,

Sir,—As an engineer of the old school, dating back fifty years
ago, at the time we served under the old millwrig ts, 1 may say av
that date large firms rececived their orders aﬁndi on the
number of workmen they employed: at this date thing are
altered, depending on the number of tools in large factories.

The one thing that crushed many a young man in days gone
past was the want of commercial education. Estimates of costs
were generally made out, in many instances, by men in the
counting-house with but a very snperficial knowledge of neer-
ing. In some instances, builders of steam machinery and the uses
connected therewith, had to apply to some consumer for the prices
they should charge per ton of tonnage, per horse-power, or for
general uses, Even at this date, probably, should an order be
given for any detail, a corroct estimate could only be arrived at by
carefully kept books, How many a large undertaking having
swallowed up the original estimated cost, may be entirely attni-
buted to a want of commercial education; and more especially
amongst civil engineers, undertaking vast iron or steel structures.

I consider all engineering pupils who serve five years or so should
insist on receiving a commercial education by the various firms
they serve under. Some I)u},\ils, who show great proficiency in
drawing, and, as it generally follows, good heads for designing—-
for be it known, no machine can either do the one or the other
spoil themselves; or otherwise their employers, b huldm

false hopes, incapacitate many from holding responsible sit

No ﬁrmrmwill nmp;fn}- a mere dranghtsman as manager, unless
e has an efficient knowledge of commercial matters, i:oth.u
regards running out quantities, and estimating the cost, and time
required to execute work. it is more required now-a-days;
formerly the men did the work, but now machines do it. c
should imagine workmen are not so skilled as in the days of the
old millwrights, but with proper commercial training they should
become better men to fill responsible situations.

Portobello, February 24th. Joux G, WiNTON,

L —

Tae Mersey Bar.—The Mersey Docks and Harbour Board bhave
instructed Messre, Simons and Co., of Renfrew, on the Clyde, to
design and construct powerful sand pumping a?gihm' to be firted
to one of the steam ho '?er barges constructed by them some t me

for the Board. en completed, the apparatus will be «¢m-
:nf:}red. to cut o deep channel through the outer bar of the Mersey.
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GLOVERS ROPE-MAKING
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IMPROVED ROPE-MAKING MACHINE,

Messns. Warter Grover Axp Co., of Salford, Manchester,
have recently completed an improved compound horizontal
rope machine, capable of making rope of cotton, hemp, jute,
coir, flax, or manilla, with or without cores, up to 33in. dia-
meter, or about 11in. circumference. The annexed illustra-
tion will show the construction of this machine, one of the
most important features of which is the manner in which the
yarns and strands all converge to one common centre, this
arrangement insuring the utmost regularity in lay and ten-
sion. The above machine is arranged for making three-
strand ropes, each strand being supplied from the yarns
contained on six bobbins, thus eighteen bobbins supplying
the yvarn for the entire rope. Every bobbin runs indepen-
dently, and a separate break or friction strap is fitted to each
bobbin, These bobbin brakes can be adjusted to the greatest
nicety, insuring an equal tension on every one of the eighteen
yarns, thus insuring a rope of the most perfect uniformity
throughout. In order to enable the manufacturer to make
hard or soft laid ropes, a full
set of change wheels is supplied
with each machine, for regu-
lating the hauling-off gear,
each regulation or change gear

being distinet and separate
from the other., The machine
1s very simple and self-con-

tained, and can be casily man-
aged by one workman, every

of it being under direct
control from the stopping and
starting lever. The machine
runs with remarkable smootl:-
ness, and owing to the careful
distribution and balancing of
the bobbins and discs, &ec., it
requires very little power to
drive machines of the largest
slze.

Machines for making ropes
of all sizes are made on this
principle. The ropes are made
in the following manner :—The
yarns being wound on the

obbins in suitable numbers,
according to the size of the
rope to be made, they are from
each bobbin threaded through
a head-runner of six holes and
gathered at a die at which they
are closed into the strands,
there being a separate die for
each of the three strands. The
strands being formed, they are
then threaded through a main
head-runner of three holes,
and immediately closed at the
main closing die into finished
rope. The rope is drawn
through the die by means of
strong hauling-off drums, and ultimately wound on to a
storage creel, the storage creel being made so that the
rope can be taken off it without uncoiling.

BLOWING CHURCH ORGANS.

THE increasing tendency, at the present time, for larger
and more powerful instruments in churches and other places
of worship, together with the fact of their usually being fitted
with pneumatic action for the purpose of lessening the labour
of playing, has caused the requirements of more wind, and
that of a higher pressure, necessitating the substitution of
engine power for manual labour. In places where a constant
and certain pressure of water can be procured, the hydraulic
engine meets the case; but Sunday is usually a repairing day
with water companies, and thus, during service, frequently no
pressure can be insured.
of gas engines in towns and oil engines in country places.

Hitherto, the principal difficulty with gas and oil engines
has arisen from the intermittent requirements of the service,
it being practically impossible to stop and start the engine as
the organ 1s required. Generally an apparatus for throwing
the belt on and off, or else of allowing the wind to escape
through a valve, has been resorted to, but both devices are
objectionable. Lately a far better and more ingenious con-
trivance of revolving bellows, secured by the joint patents of
Mr. Herbert Davis and Mr. J. C. R. Okes, of London, has
been introduced by the latter.

The machine has the advantage of keeping up a constant |

pressure of wind— always ready, ﬂn{lr‘l}'cb when the organ is
silent and no wind used, none is produced—it moreover has

the advantage of never increasing the pressure beyond that |

to which the feeders are loaded. A machine on this prin-
ciple has been fitted to blow a large organ of four manuals at

All Saints Church, Rudstone, Yorks, the gift of the lord of the |

This uncertainty leads to the use |

| dredgers of 800 tong each,

manor, Mr. A. Bosville, of Thorpe Hall, Bridlington, and is
driven by one of Messrs. Priestinan’s o1l engines of 4-horse
power. The machine is capable of supplying any quantity of
air from 1 cubic foot to 1300 cubic feet per minute at a pres-
sure of 12in. of water, though 8in. pressure is sufficient for the

organ in the present instance. Both engine and blower are
highly satisfactory, the engine running steadily and under
perfect control, whilst the pressure of air indicated by the
gauge does not vary lin. of water, a qualification which organ
builders will appreciate. The accompanying engraving illus-
trates the machine, which consists of four bellows secured to
a hollow horizontal shaft, which is caused to revolve. As the
movable board of each bellows comes alternately over and
under the fixed board, it tends to fall down, forcing air through
the hollow shaft in the one-half revolution, and filling the
bellows with air during the other half revolution. The
springs shown in our engraving serve to regulate the pressure,
and ensure steadiness of action. This blower is a curious
example of the application to practical purposes of a very
old idea. In Dick's * Perpetuum Mobile,” a somewhat

similar machine is figured as a device for producing perpetual
motion, the whele being submerged, so that the descended
bellows shall always be on the rising side.

DREDGERS AND DREDGING.

NEARLY twenty vears ago, I told Messrs. Simons and Co. that
their then newly-invented combined hopper dredger could
not be economically employed except it had large hopper carrying
capacity, and therefore 1 advised tht no hopper dredger should
be of less carrying capacity than 1000 tons. It was with this in
view that I recommended to several harbour boards for whom I
acted as engineer the construction of the large hopper dredgers,
viz., the Greenock, of 1000 tons; Willunga, of 950 tons: and
Otago, of 1250 tons, all twin-screw vessels, instead of hopper
dredgers of 500 tons, or of about half the carrving capacity, at
that time proposed. _ i

Since these were built, from ten to thirteen years ago, a number
of large hopper dredgers, including stern-well hopper dredgers,
have been built by Messrs, Simons and Co.; and it 1s now a well-
estublished fact that in localities where the materials to be dredged
are comparatively bard, and the distances to the places of t‘IEIin.‘-il
arc short, that the cost of dredging by the hopper system 1s, as
nearly as possible, three-sevenths cheaper than by¥ixed dredgers,
with their attendant bhopper barges, when working under similar
conditions. This fact led me, when reporting to the Belfast
Harbour Commissioners on August 18th, 1882, on the best class of
dredging: plant to be used for cutting the new channel from the
harbour down to Holywood, to recommend the hopper dredger
system ; and the engineer to the Commissioners reported last year
that the actual cost has been under 2d. per ton, inclusive of wul;u::,
coal, stores, and repairs, but exclusive of interest and depreciation,
for which latter items 1]d. might be added, or say 3}d., against
{d. per ton named in my report.

The quantity of In.’ltt'riul]a raised by the two Belfast hopper
working nigh and day during the year

- —— ——

I Notgs by W. R. Kinipple, M. Inst, C.E.

MACHINE

1887, was 1,350,400 tons, including depesiting at an average
distance of nine nautical miles. Similar results as to cost have also
been obtained at Grangemouth, where I reported on March 10th
1881, to the Caledonian Railway Company on the advantages of
the hopper system for the ]I-rn;mrtcd dredging operations there, and
recommended a 1000-ton hopper dredger, which was afterwards
reduced to an 800-ton hopper dredger for the work., Other hopper
dredgers, such as the Kuphus of 1000 tons at Bombay, have done
rood work at a very small cost. Those constructed under my
mvention and patent of September 4th, 1882, viz, the stern-well
hopper dredgers at Bristol, of 800 tons; St. Andrew, H.M. Dock-
yard, Chatham, of 700 tons ; the Otter, of 500 tons, for the Natal
Harbour Board : and one of 800 tons, now building for the Man-
chester Ship Canal Works, have been very successful and much
reduced the cost of dredging. I understand from Messrs. Simons
and Co., that nr to the present time they have built, including
those now building, no less than forty-two hopper dredgers, or
with but three exceptions the whole of the hopper dredgers afloat ;
also twenty-eight of suction, dipper and fixed dredgers, and hfty
hopper barges, making a total Heet of 120. Messrs, Simons and
Co. are the inventors of the original hopper dredger, as well as the
designers and constructors of the first steam hopper barge.
Glancing over these figures, it
would appear that the bias so
freely expressed a few years
ago against the hopper-dredger
system is now gradually lessening,
and there is a greater tendency
than ever towards the stern-
well type of hopper-dredger,
with other improvements 1 have
mtrodueed.

As before stated, to insure
suceess it 1= essential that hopper
dredgers should be of great carry-
ing capacity, of not less than
1000, and perhaps it would be
better to have them of from 1500
to 2000 tons, having their boilers,
engines, ladders, propellers and
machinery throughout in duph-
cate ; thatis to say, twin dredger
vessels having the two ladders
working in one well, with their
lower tumblers projecting well
aft, for stern cutting, and safely
housed, or covered, by an over-
hanging stern — 1n fact, so
arranged that one-half of the
machinery forms in every respect
a perfect dredger, capable of
being imieLremlenﬂ}' worked while
the other half is at rest or under
repair.

In making these remarks on the
stern-well hopper system, I by no
means wish to convey that under
all conditions 1t is the best to
adopt, for in long and wide nvers,
and where the materials to be
dredged are soft, and the dis-
tances to places of deposit are over
fifteen or twenty miles, probably
the stationary dredger system
will continue to be used with
economy. 1t is chiefly with this
latter or stationary class of plant
that the dredging operations of the Yarra-Yarra river are being
carried on by the Melbourne Harbour Trust. Lately two dredgers of
this class, named the Francis Henty and G. Ward Cole respectively,
have been constructed under my direction for the Melbourne Harbour
Board, and these are now on their way to Australia. E‘Fﬂr}‘thihﬁn
connection with these vessels is compact and well arranged. e
bridge across the bow of each not only serves as an efficient tie, but
provides facilities for suspending and safely housing the lower end
of the bucket ladder in such a position that it can be used for bow
cutting, and thus dispensing with the expensive top tumbler
traversing gear usually fitted up for the purpose.

A trial of the Francis Henty was made on October 16th last,
when her buckets were run for a short time at the rate of twenty-
four per minute, and while working in 35ft. of water, in very soft
ground, each bucket came up more than well filled, and by actual
measurement I found that the material lifted was at the rate of
about 1500 tons per hour. Such a speed, however, could not be
maintained for any length of time without considerable risk, as her
ordinary working rate in stiff clay and sand is about 600 tons per
hour. When these dredgers arrive in Melbourne, there will then
be the Crocodile, Francis Henty, and G. Ward Cole, stationary
dredgers ; the Willunga, of 950 tons, and Otago, of 1250 tons,
hopper dredgers: and also the Batman and Falkner, hopper
barges, all built under my direction by Messrs. Simons and Ce.
At the present time Messrs, Simons and Co. have in hand, undcr
my direction, a 1000-ton hopper dredger for the Aden Part
Trust.— The Sk Ilfl"l."-il‘!f I'-ﬂ'i'l;l';u
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MAsSICKS AND  Cnrookk's Patest Hor - rLast FIREBRICK
~TOVES.—The Illinois Steel Ccmpany bas adopted the Massicks
and Crooke type of hot-blast firebnck stoves for the four new
blast furnaces which it is erecting at its South Chi works.
These furnaces are each 21ft. bosh by 851t. high, and each will be
equipped with four stoves, 22ft. diameter by 70ft. high, giving
40,000 square feet of heating surface to a stove, gﬂm blast

| furnaces at its Union Works, which were re-modelled to Massicks

and Crooke's system the past summer, are doing, we are told,

better than ever before,
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MAGNETISM.?

LET us consider a ring of uniform section of any convenient area
and diameter. Let us suppose this ring to be wound with copper
wire, the convolutions being insulated. Over the copper wire let
us sup that a second wire is wound, also insulated, the coils
of each wire being arranged as are the coils of any ordinary
modern transformer. Let us suppose that the ends of the inner
coil, which we will call the secondary coil, are connected to a bal-
listic galvanometer; and that the ends of the outer coil, called the
primary, are connected, through a key for reversing the current,
with a battery. If the current in the primary coil is reversed, the

vanometer needle is observed to receive a sudden or impulsive
eflection, indicating that for a short time an electro-motive force
has been acting on the secondary coil. If the resistance of the
secondary circuit is varied, the sudden deflection of the galvano-
meter needle varies inversely as the resistance. With constant
resistance of the secondary circuit the deflection varies as the
number of convolutions in the secondary circuit. 1f the ring upon
which the coils of copper wire are wound is made of wood or g]a.ss
—or, indeed, of ninety-nine out of every hundred substances which
could be proposed-—we should find that for a given current in the
primary coil the deflection of the galvanometer in the secondary
cireuit is substantially the same. The ring may be of copper, of
gold, of wood, or glass—it may be solid or it may be hollow—it
makes no difference in the deflection of the galvanometer. We
find, further, that with the vast majority of substances the deflec-
tion of the galvanometer in the secondary circuit is proportional to
the current in the primary circuit. If, however, the ring be of
soft iron, we find that the conditions are enormously different. 1In
the first place, the deflections of the galvanometer are very many
times as great as if the ring were made of glass, or copper, or woorf.
In the second place, the deflections on the galvanometer in the
secondary circuit are not proportional to the current in the primary
circuit ; but as the current in the primary circuit is step by step
increased we find that the galvanometer deflections increase some-
what as is illustrated in the accompanying curve—Fig. 1—in which
the absciss are proportional to the primary current, and the ordi-
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nates are proportional to the galvanometer deflections. You
observe that as the primary current is increased the galvanometer
deflection increases at first at a certain rate; as the primary
current attains a certain value the rate at which the deflection
increases therewith is rapidly increased, as shown in the upward
turn in the curve. This rate of increase is maintained for a time,
but only for a time. When the primary current attains a certain
value the curve bends downward, indicating that the deflections of
the galvanometer are now increasing less rapidly as the primary
current 1s increased ; if the primary current be still continually
increased, the galvanometer deflections increase less and less
rapidly.

Now what I want to particularly impress upon you is the enor-
mous difference which exists between soft iron, on the one hand,
and ordinary substances on the other. On this diagram I have
taken the galvanometer deflections to the same scale for iron, and
for such substances as glass or wood. You see that the deflections
in the case of glass or wood, to the same scale, are so small as to
be absolutely inappreciable, whilst the deflection for iron at one
point of the curve is something like 2000 times as great as for

non- etic substances. This extraordinary property is pos-
sessed by only two other substances besides iron—cobalt and
nickel. On the same figure are curves showing on the same scale

what would ba the deflections for cobalt and nickel, taken from
Professor Rowland's paper., You observe that they show the
same general characteristics as iron, but in a rather less degree.
Still, 1t is obvious that these substances may be broadly classed
with iron in contradistinction to the great mass of other bodies.
On the other hand, diamagnetic bodies belong distinetly to the
other class. If the deflection with a non-magnetic ring be unity,
that with iron, as already stated, may be as much as 2000; that
with bismuth, the most powerful diamagnetic known, is 0099825 —
a quantity differing very little from unity. Note, then, the first
fact which any theory of magnetism has to explainis: Iron, nickel,
and cobalt, all enormously magnetic ; other substances practically
non-magnetic. A second fact is—with most bodies the action of
the primary current on the secondary circuit is strictly pro-
portional to the primary current; with magnetic bodies it is by
no means so.

You will observe that the ordinates in these curves, which are
proportional to the kicks or elongations of the galvanometer, are
called induction, and that the abscisse are called magnetising
force. Let us see a little more precisely what we mean by the
terms, and what are the units of measurement taken. The elonga-
tion of the galvanometer measures an impulsive electro-motive
force—an electro-motive force acting for a very short time. Charge
a condenser to a known potential, and discharge it through the
galvanometer ; the needle of the galvanometer will swing aside
through a number of divisions proportional to the quantity of
electricity in the condenser—that is, to the capacity and the
potential. From this we may calculate the quantity of electricity
required to give a unit elongation. Mult.i;dy this by the actual
resistance of the secondary cirenit and we have the impulsive
electro-motive force in volts and seconds, which will, in the
particular secondary circuit, give a unit elongation. We must
multiply this by 10% to have it in absolute C.G.S. units. Now the
induction is the impulsive electro-motive foree in absolute C.G.S.
units divided by the number of secondary coils and by the area of
section of the ring in square centimetres. The line integral of
magnetising force is the current in the primary in absolute
C.G.8. units—that is, one-tenth of the current in amperes—multi-
plied by 4x. The etising force is the line integral divided b
the length of the line over which that line integral is distributed.
This is, in truth, not exactly the same for all points of the section
of the ring—an imperfection so far as it goes in the ring method of
experiment. The absolute electro-magnetic C.G.S. units have
been so chosen that if the ring be perfectly non-magnetic the
induetion is equal to the magnetising force. e may refer later
to the permeability, as Sir W. Thomson calls it ; it is the ratio of
the induction to the magnetising force causing it, and is usnally
denoted by u.

There is a further difference between the limited class of
magnetic bodies and the great class which are non-magnetic. To
show this, we may suppose our experiment with the ring to
be varied in one or other of two or three different ways. To fix
our ideas, let us suppose that the secondary coil is collected in one
part of the ring, which, provided that the number of turns in the
secondary is maintained the game, will make no difference in the

1 Abstract of Inaugural Address to the
neers. By J. Hopkinson, M.A., F.R.

Imstitution of Electrical Engi-
8., President,

result in the galvanometer. Let us suppose, further, that the ring
is divided so that its parts may be plucked from together, and the
secondary coil entirely withdrawn from the ring. If now the
primary current have a certain value, and if the ring he plucked
apart and the secondary coil withdrawn, we shall find that, what-
ever be the substance of which the ring is composed, the galvano-
meter detlection is one-half of what it would have been if the
primary current had been reversed. I should peihps say approxi-
mately one-half, as;t isnot quite strictly the case in some samples of
steel, although, broadly speaking, it is one-half. This is natural
enongh, for the exciting cause is reduced from, let us call it a positive
value, to nothing when the secondary coil is withdrawn ; it is changed
from a positive value to an equal and opposite negative value when
the primary current is reversed. Now comes the third charac-
teristic difference between the magnetic bodies and the non-magnetic.
Suppose that, instead of plucking the ring apart when the current
had a certain value, the current was raised to this value and then
gradually diminished to nothing, and that then the ring was
plucked apart and the secondary coil withdrawn, If the ring be
non-magnetic, we find* that there is no deflection of the galvano-
meter ; but, on the other hand, if the ring be of iron, we find a
very large deflection, amounting, it may be, to 80 or 90 per cent.
of the deflection caused by the withdrawal of the coil when the
current had its full value. Whatever be the property that the
passing of the primary current has imparted to the iron, it is
clear that the iron retains a large part of this property after the
current has ceased. We may push the experiment a stage
further. Suppose that the current in the primary is raised to a
great value, and is then slowly {Iiminishuti to a smaller value,
and that the ring is opened and the secondary coil withdrawn.
With most substances we find that the galvanometer deflection is
precisely the same as if the current had been simply raised to its
final value. It is not so with iron; the galvanometer deflection
depends not alone upon the current at the moment of withdrawal,
but on the current to which the ring has been previously sub-
jected. We may then draw another curve—Fig. 2—representing
the galvanometer deflections produced when the current has been
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raised to a high value, and has been subsequently reduced to a
value indicated by the abscisse, This curve may be c]lrruperly
called a descending curve. In the case of ordinary bodies this
curve 1s a straight line coincident with the straight line of the
ascending curve, but for iron is a curve such as is represented in
the drawing. You observe that this curve descends to nothing
like zero when the current is reduced to zero: and that when the
current is not only diminished to =zero, but is reversed,
the galvanometer deflection only becomes zero when the
reversed current has a substantial value. This property pos-
sessed by magnetic bodies of retaining that which is impressed
upon them by the primary current, has been called by Professor
Ewing hysteresis, or, as similar properties have been observed
in quite other connections, magnetic hysteresis,. The name is a
good one, and has been adopted. Broadly speaking, the induction as
measured by the galvanometer detlection is independent of the time
during which the successive currents have acted, and depends only
upon their magnitude and order of succession. Some recent experi-
ments of Professor Ewing, however, seem to show a well-marked
time effect. There are curions features in these experiments which
require more elucidation.

}t. has been pointed out by Warburg, and subsequently by
Ewing, that the area of Curve 2 is a measure of the quantity of
energy expended in chﬂ.n{ing the magnetism of the mass of iron
from that produced by the current in one direction to that pro-
duced by the current in the opposite direction and back again.
The energy expended with varying amplitude of magnetising forces
has been determined for iron, and also for large mn.%lmtiaing
forces for a considerable variety of samples of steel. Different
sorts of iron and steel differ from each other very greatly in this
respect. For example, the energy lost in a complete cycle of
reversals in a sample of Whitworth’'s mild steel was about
10,000 ergs per cubic¢ centimetre ; in oil-hardened hard steel it was
near 100,000; and in tungsten steel it was near 200,000—a range
of variation of 20 to 1. It is, of course, of the greatest
possible importance to keep this quantity low in the case of
armatures of dynamos, and in that of the cores of transformers,
If the armature of a dynamo machine be made of iron,
the loss from hysteresis may easily be less than 1 per cent.; if,
however, to take an extreme case, it were made of tungsten
steel, it would readily amount to 20 per cent. In the case of
transformers and alternate-current dynamo machines, where the
number of reversals per second is great, the loss of power by
hysteresis of the iron, and the consequent heating, become very
important. The loss of power by hysteresis increases more rapidly
than does the induction. Hence it is not well in such machines to
work the iron to anything like the same intensity of induction as
15 desirable in ordinary continuous-current machines. The quan-
tity O A, when measured in proper units, as already explained—
that is to say, the reversed magnetic force, which just suffices to
reduce the induction as measured by the kick on the galvanometer
to nothing after the material has been submitted to a very great
magnetising force—is called the *“ coercive force,” giving a definite
meaning - to a term which has long been used in a somewnat
indefinite sense, The guantity is really the important one in
judging the magnetism of short permanent magnets, The residual
nmgnﬂtism O B is then practically of no interest at all; the mag-
netic moment depends almost entirely upon the coercive force.
The range of magnitude is somewhat greater than in the case of
the energy dissipated in a complete reversal. For very soft iron
the coercive force is 16 C.G.S. units; for tungsten steel, the most
suitable material for magnets, it is 51 in the same units. A very
good guess may be made of the amount of coercive force in a
sample of iron or steel by the form of the ascending curve, deter-
mined as I described at first.  This is readily seen by inspection of
Fig. 3, which shows the curves in the cases of wrought iron, and
steel containing 0°9 per cent. of carbon, With the wrought iron a
rapid ascent of the ascending curve is made, when the magnetising
force is small and the coercive force is small; in the case of the
hard steel, the ascent of the curve is made with a larger magne-
tising current, and the coercive force is large. There is one
curious feature shown in the eurve for hard steel which may, so far
as I know, be observed in all magnetisable substances: the ascend-
ing curve twice cuts the descending curve, ns at M and N, This
wculiarit}' was, so far as I know, first observed by Professor G,

iedemann.

I have already called emphatic attention to the fact that mag-
netic substances are enormously magnetic, and that non-magnetic
substances are hardly at all magnetic; there is between the two
classes no intermediate class, e magnetic property of iron is
exceedingly easily destroyed. If iron be alloyed with 12 per cent.
of manganese, the kick on the ganlvanometer which the material
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will give, if made into a ring, is only about 25 per cent. greater
than 1s the case with the most completely non-magnetic material,
instead of being some hundred times as great, as would be the case
with iron. Further, with this manganese steel, the kick on the
galvanometer is strictly proportional to the magnetising current in
the primary, and the material shows no sign of hysteresis. In
short, all its properties would be fully accounted for if we supposed
that manganese steel consisted of a perfectly non-magnetic mate-
rial, with a small percentage of metalhe iron mechanically
admixed therewith, Thus the property of non-magnetisability of
manganese steel 1s an excellent proof of the fact—which is also
shown by the non-magnetic properties of most compounds of iron—
that the property appertains to the molecule, and not to the atom ;
or, to put it in another way, suppose that we were to imagine
manganese steel broken up into small particles, as these icles
became smaller there would at length arrive a point at which the
iron and the manganese would be entirely separated from each

Flg. 3

n i R !
ﬂ
j —_—
Steel G!s)’i Cartbon
0}) Hirda*ad

Inddctign

15000

idinal For
: /| | | MpgrjetiginglForice | | | |
50 150

2?0

l

other ; when this point is reached the particles of iron are non-
magmetic. By the magnetic molecule of the substance we mean
the smallest part which has all the magnetic properties of the
mass. The magnetic molecule must be big enough to contain its
proportion of manganese. In iron, then, we must have a col-
lection of particles of such magnitude that it would be possible
for the manganese to enter into each of them, to constitute an
element of the magnet. Manganese 15, so far as 1 know, a non-
magnetic element. Smaller proportions of manganese reduce the
magnetic property in a somewhat less degree, thg reduction bei
greater as the guantity of manganese 1s greater, It nppeallgﬁ
very possible that the non-magnetic property of manganese steel
was due to the coercive force being very great—that, in fact, in
all experiments we were still on that part of the magnetisation
curve below the rapid rise, and that if the steel were submitted to
greater forces it would presently Emre to be magnetie, like other
kinds of steel. Professor Ewing, however, has submitted m .
nese steel to very great forces indeed, and finds that its magnetism
is always proportional to the magnetising force.

When one considers that the magnetic property is peculiar to
three substances—that it is easily destroyed by the admixture
of some foreign body, as manganese—one would naturally expect
that its existence would depend also on the temperature of the
body. This is found to be the case, It has long been known
that iron remains magnetic to a red heat, and that then it some-
what suddenly ceases to be maguetic, and remains at a higher
temperature non-magnetic. It has long been known that the
same thing happens with cobalt, the temperature of change,
however, being higher ; and with nickel, the temperature being
lower. The magnetic characteristics of iron at a high tempera-
ture are interesting. Let us return to our ring, and let us
suppose that the coils are insulated with a refractory material,
such as asbestos paper, and that the ring is made of the best soft
iron. We are now in a position to heat the ring to a high
temperature, and to experiment upon it at high temperatures
in exactly the same way as before. The temperature can be
approximately determined by the resistance of one of the copper
colls.  Suppose, first, that the current in the primary ecireuit
which we use for magnetising the ring is small; that from time
to time, as the ring is heated and the temperature rises, an
experiment is made by reversing the current in the primary
circuit and observing the deflection of the galvanometer needle.
At the ordinary temperature of the air the deflection is com-
paratively small ; as the temperature increases the deflection
also increases, but slowly at first; when the temperature, how-
ever, reaches something like 600 deg. C., the ;.'illﬂmnumetar deflec-
tion begins very rapidly to increase, until, with a temperature of
770 deg. C., it attains a value of no less than 11,000 times as great
as the deflection would be if the ring had been made of glass or
copper, and the same exciting current had been used. Of course
a direct comparison of 11,000 to 1 cannot be made. To make it
we must introduce resistance into the secondary cireunit when the
iron is used; and we must, in fact, make use of larger currents
when copper is used. However, the ratio of the induction in the
case of wron to that in the case of copper at 770 deg. C. for small
forces is no less than 11,000 to 1. Now, mark what happens. The
temperature rises another 15deg, C.; the deflection of the needle
ﬂud(lan] y drops to a value which we must regard as infinitesimal in
comparison to that which it had at a temperature of 770deg. C.:
in fact, at the higher temperature of 785 deg. C. the deflection of
the galvanometer with iron is to that with copper in a ratio not
exceeding that of 114 to 1. Here, then, we have a most remark-
able fact:—At a temperature of 770deg. C. the magnetisation of
iron 11,000 times as great as that of a non-magnetic substance ; at
a temperature of 785 deg. C. iron practically non - magnetic.
Suppose now that the current in the primary circuit which serves
to magnetise the iron had been great instead of very small. In
this case we find a very different order of phenomena. As the
temperature rises, the cf flection on the galvanometer diminishes
very slowly till a high temperature is attained ; then the rate of
decrease is accelerated until, as the temperature at which the
sudden change occurred for small forces is reached, the rate
of diminution becomes very rapid indeed, until, finally, the
magnetism of the iron disappears at the same time as for small
forces. Instead of following the magnetisation with constant
forces for varying temperatures, we may trace the curve of
magnetisation for varying forces with any temperature we please,
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BATH AND WEST AND SoUTHERN CoUNTIES SoCIETY.—This old-
established Society will this year hold its annual Exhibition at
Rochester, on June 5, 6, 7, 9, and 10, and money prizes amounting
to mearly £3000 are offered for horses, cuttEa, sheep, pigs,
oultry, cheese, butter, cream, hops, wool, preserved fruit, e,
in addition to several gold and silver medals and plate. The dis-
play of implements, machinery, and articles of general utility is
always a very large one, and among other attractive features will
be exhibitions of manufactures, paintings, fruit packing a liandbs,
&c. The butter-making contests, whicggilmre been such interesting
features of the Society’s recent shows, will be again carried out,
together with other interesting demonstrations of dairy practice,
Regulations, &e., can be obtained of the secretary, Mr, Thos, F,
Plowman, Bath.
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THE HUDSON TUNNEL BLOW OUT.

THE following article, by S. D. V. Burr, in the Railroad (razelte
of the 17th January, 1890, will be found of interest, especially con-
sidering the numerous accidents in, and the long time this tunnel
has been in hand :—

Judging from the accounts in the technical and daily press of
the ‘“ blow out " at the Hudson River Tunnel, which occurred just
before midnight, on the 4th inst., it is apparent that the true
character of the work now being done is not well understood. In
the accounts given there are several important features : First, the
accident took place instantaneously, and it was by mere chance
that the men in the heading escaped ; next, and this in a technical
journal, there was ‘“a failure of the air pressure to properly sup-

t the silt in the side of the tunnel, and several tons of the
material fell into the tunnel.”

To those who have studied closely the method of building the
tunnel and the nature of the material through which it is passing,
it is very evident that an instantaneous blow-out, or escape of the
confined air, is absolutely impossible. In every instance of a blow-
out at the heading the men have been warned in time to reach the
air locks. The air pressure maintained in the heading or worlking
chamber balances, as nearly as practicable, the hydrostatic pressure
of the water of the river. The silt of the face and sides of the
heading serves solely as a wall separating this air upon one side
from the water upon the other. As the silt which constitutes the
dividing medium is formed of minute particles having but little
tendency to pack or cling closely together, it has no power in itself
to act as such a dividing medium, except when the two pressures
nearly balance each other. An exact condition of equilibrium is
not possible, simply because the water pressure is not equal at all
points of the excavation, that at the invert being over 9 Ib. greater
than that at the crown, due to the greater depth of the invert
below the surface. By maintaining an air pressure equal to the
water pressure at the axis of the tunnel, the only work to be per-
formed by the silt partition is to prevent the entrance of water at
the bottom, where the water pressure is greatest, and to prevent
the escape of air at the top, where the air pressure is in excess, the
air pressure, of course, being the same in all parts. It is doubtful
if a more perfect substance than silt is provided by nature for this
purpose. g ,

In the ordinary operation of digging out the heading the dry
state of the silt—indicated by the falling of small lumps—shows
that the air pressure is excessive, and that it is forcing the
water back into the silt; at the same time the too moist con-
dition of the silt—indicated by little streams of water running
down the face—shows that the air pressure is not sufficient
to prevent the water entering through the silt. This, since
the beginning of work upon the tunnel, has given invariably an
accurate indication of the condition of the heading, and whether
the grmure of air should be increased or diminished. The recent
accident was due solely to the blowing out of the air through the
silt at the heading, It was in no sense due, initially, to the in-
coming of the water. This is evident from the fact that, in a case
like this, where+the air and water pressures are nearly the same,
before any entrance of water in large volume can take place, a

rtion at least of the air must escape, after which the water can

ow in. It is further evident that this action of both the air and
water must be intermittent, since both through the same
channel. If an opening was formed at the bottom for the entrance
of water at the same time the air was rushing out at the top, the
action wonld be continuous; but this wonld require such a refine-
ment of detail as almost to place it beyond the range of possibility,
At the accident of two woeks ago the first indication of non-equili-
brium between the air and water was given by the falling of small
pieces of silt. This attracted the attention of the men, all of
whom were working at the bottem. Upon examination it was
found that the lower part of the face of the heading was coming
in slowly but inevitably, while the air was forming a passage
through the top. The men then started for the air lock, and had
all reached the completed portion of the tunnel when the ‘‘ whirl-
wind,"” as some reporters styled it, occurred. This was caused by
a comparatively large volume of air escaping through the
disintegrated silt at the top, allowing the expansion of the air
remaining. The pressure was reduced to such an extent as to
open the door of the air lock into which the men entered. It is
essential to mention that in the tunnel are two air locks built in
masonry bulkheads, placed about 400ft. apart. The air pressure
in the tunnel between the locks is from 10 Ib. to 151b., that in the
heading averaging about 331b. To permit the free opening of the
door of the inner lock the pressure in the heading must have been
reduced to or below that between the locks, or 101b. to 15 1b.

It is now that we come to the most interesting feature of the
accident. After the air pressure had been reduced to a point
certainly below that existing between the locks—and this required
some time, as the men all reached the lock—the silt was forced
into the heading by the pressure of the water upon its outer side.
It entered as a plunger, and forced its way up the tunnel until
arrested by the cushion of air still confined, and the pressure of
which was increased to correspond with what it was before any
escaped. The air and water pressures were again in equilibrium,
although perhaps not to such a nice degree as formerly. Only one
man of tﬁ: twenty odd at work was injured. One leg and one
hand were caught and crushed by the air lock door when it was
violently closed by the almost instant increase of pressure created
by the up the tunnel of the silt plunger. Had the door
been either closed or wide open no harm could have resulted.
But, as the door was ajar, it sustained the full force of the blow
of theair. This accident proves, as have all others of a similar
character that have happened in the tunnel, that, provided there
1s a watch kept on the exposed face of the silt, ample time can be
given in case of a blow-out for all the men to escape. Before
work can be resumed the disturbed silt will be allowed three or
four weeks during which to settle and so compact itself as to again
be capable of preventing the e of air through it. The
heading will then be reopened. The hole formed in the bed of the
river by the silt filling the heading has been filled by material
dumpe«i’ from the surface of the river.

A MONITOR AS IT IS.

Maxy of our Navy officers will recall the sensation created abroad,
and especially in England, by the visit of the double-turretted
monitor Miantonomoh to E’urupe just after the war. She carried
with her the Assistant-secretary of the Navy, Gustavus V. Fox,
who made a ra%::;t to the Navy Department of the performance of
the vessel and his conclusions concerning her. Mr. Fox said :—
““ We can scarcely hope to see the day when the flagship of the
Mediterranean fleet will only rise 36in. out of the water. We wait
for war to convert old sailors to such a novelty as this. But how
many ships and how many noble crews, that no money can replace,
may be sent to the bottom before admirals can be brought to
reason ! It is the public, not the service, that will lead the way.

““The English pilot who accompanied the Monitor from the
Thames was somewhat suspicious of the strange craft and had his
doubts of her ability to stand a heavy sea. He afterwards said
that the first gale he encountered, when he saw a green sea 18ft.
deep of solid water roll over her bow, he gave himself up for lost,
believing that the Monitor was going down head foremost. But,
the tops of the turrets keeping clear of the terrific waves, he
gashered courage to look around, and, seeing an American sailor
quietly sewing a patch upon his trousers amentIy unconscious
of the coming on board of the water, which all his experience had
taught him was fatal to a ship, he regained his equanimity. In
subsequent gales he became charmed with the steadiness of the

vessel and he left her with regret,”

Considering more in detail the future of Monitors this man, whose
theories had been determined by his experience as a na*rq.f officer
and a naval secretary, as well as by his close study of principles,
said :—** There remains but one fact to discuss concerming the
Monitor type of ironclads invented by Captain Ericsson. Can they
be constructed so as to make them efhicient fighting sea-going
cruisers ? If not, then we must adopt the European models, abstain
from any further attempts at progress, and content ourself with a
naval force for defensive purposes only, or invite new schemes,
The facts with regard to the behaviour of this vessel in a moderate

le of wind and heavy sea are as follows: Head to the sea,
she takes over about 4ft. of solid water, which is broken
as it sweeps the sea along the deck, and after reaching the turret
it is too much spent to prevent firing the 15in, gun directly ahead.
Broadside to the sea, either moving along or stopped, her lee guns
can always be worked without difficulty, the water which passes
across the deck from windward being divided by the turrets, and
her extreme roll so moderate as not to press her lee guns near the
water. Lying in the same position, the 15in. guns can be fired
directly astern without interference from water, and when stem to
sea, the water which comes on board is broken up in the same
manner as when going ahead to it. In the trough of the sea her
ports will be liable to be flooded, if required to use her guns to
windward, This, therefore, would be the position selected by an
antagonist who designed to fight a Monitor in a sea-way.

 An ordinary vessel, high out of the water, and lying in the
trough of the sea, broadside to, is attacked by a wave which climbs
up the side, heels her to leeward, and, passing underneath, assists
in throwing her back to windward, when another wave is met and
the heavy lee lurch is repeated. A wave advancing upon a Monitorin
a similar position finds no side above the water to act against; it
therefore climbs aboard without difficulty, heels the vessel a few
degrees to windward, and passes ql:;ickl;,r to leeward underneath.
The water which has got on board, having no support to part i1t on,
and an inclined deck to ascend, becomes broken water, a small
portion going across the deck and off to leeward, but the largest
part tumbling back to windward, overboard, without sending
against the turret anything like the quantity which first got on
deck. The turret guns thus occupy a central position, where, not-
withstanding the lowness of the vessel's hull, they are more easily
and safely handled in a seaway than guns of the same weight above
the water in a broadside vessel.

“The axis of the bore of the 15in. gun of this vessel is 6ift.
above the water—the Miantonomoh was 259ft. by 53ft., she drew
14¥ft., and ber deck was 3lin. above the water at the side. The
extreme lurch when lying broadside to a heavy sea and moderate
gale was 7 deg. to windward and 4 deg. to leeward, mean 5} deg.;
while the average roll at the same time of the Augusta—a remark-
ably steady ship—was 18 deg.; and the Ashuelot 25 deg.; both
vessels being steadied by sail. A vessel which attacks a Monitor
in a seaway must approach very close to have any chance of hittmg
such a low hull, and even then the Monitor is half the time covered
by 3ft. or 4ft. of water, protecting herself and disturbing her
opponent’s fire. '

“From these facts, not unknown to Monitor men, and the
experience we have derived from the use of sail vessels during the
war, we may safely conclude that the Monitor type of ironclads is
superior to the broadside, not only for ﬁghtin% purposes at sea,
but also for cruising, A properly constructed Monitor, possessing
all the requirements of a cruiser, ought to have but one turret,
armed with not less than 20in. guns, two independent propellers,
the usual proportion of sail, and should be constructed of iron.
The comforts of this Monitor to the officers and men are superior
to those of any other class of vessels in the Navy, arising chiefly
from her steadiness, ample accommodations, artificial ventilation,

overhead instead of at the side.

““ We present this statement, in connection with those published
last wec—:ﬁ:, as sufficient answer to the misrepresentations of the
Monitor type of vessels contained in a communication from the
Washington correspondent of the New York Herald, appearing in
Erhe issue of that paper of Febuary 14th."—U.S. Army and Navy
Jovrnal,

DEATH oF MR. STANDFIELD.—We are sorry to have to announce
the death of Mr. Standfield, the well-known floating dock engineer.
The facts are as follows :—It will be remembered that a petroleum
steamer, the Ville de Calais, blew up some time since. Mr. Standfield
bought the hull and machinery for Clarke and Standfield, and had the
stern portion fitted with a bulkhead and patched up and brought to
this country. She left Calais intowof the tugChallenger onSaturday
night. The Ville de Calais had on board Mr. Standfield, his son,
Mr. Frank Standfield, his nephew, Mr. Lewis Standfield, the
master, Mr. William Denton, and the crew of twelve hands., All
went well until the ship reached the Margate Roads, when the
hawser parted. The tug made several attempts to get a fresh
hawser on board, but without avail, and she then kept as close as

ssible to the vessel. It was then deemed advisable to launch a

t and put the crew on board the tug; and at the same time
signals were made for assistance from the shore. While the boat
was being lowered from the davits one of the ropes either broke or
was let go, and the whole of the occupants were precipitated into
the water. Two of them, J. C. Roberts and Stephen England,
succeeded, with great difficulty, in getting back to the vessel, six
were picked up by the tug, and the remaining four, including Mr.
Standfield, sen., were drowned. In the meantime, the Margate
surf boat, Friend to All Nations, had put off, but before she could
reach her the steamer foundered, offt the Nayland Rock. Mr.
Frank Standfield seized a life-buoy, jumped into the water, and,
together with another of the men, who was found clinging to the
]agder, was pieked up by the lifeboat. The remaining four men
took to the rigging, from which they were, with much difficulty,
rescued by the surf boat.

King's COLLEGE ENGINEERING SOCIETY.—At a general meeting
of this Society, held on February 18th, Professor Robinson
in the chair, Mr. Stantord read a very interesting paper on the
Rathmines Waterworks., The construction of these works was
greatly complicated by an Act of Parliament, which secured to the
millowners of the Upper Dodder the use of 1500 cubic feet per
minute of the Dodder, and as compensation for the springs im-
pounded, a second reservoir was to be constructed capable of
supplying 392,000 cubic feet per diem. The catchment area con-
gists of two parts, The upper part, from which the Dodder rises,
is covered with peat, which discolours the water. This discoloured
water is carried along an artificial watercourse to a weir and slot
gauge, so arranged as to allow 1500 cubic feet per minute to flow
through the slot gauge, whence it is conveyed by a pipe under the
lower reservoir to the original bed of the Dodder, while the excess
flows over the weir into the lower reservoir. The lower part of
the catchment area produces a large supply of spring water, which
is carried into an upper reservoir, which has a capacity of 357
million gallons for the supply of the township. At both banks on
the eastern side of the valley there occurred deposits of sand and
gravel, into which headings had to be driven and filled with con-
crete to prevent leakage from the reservoir. The embankments
of both reservoirs are of earth, with a puddle wall in the centre,
and it has been found necessary to build a storm wall on both
embankments to prevent the waves washing over and damaging
the banks. At the toe of each embankment outlet towers are
placed to control the delivery of the water. In the upper tower
there is a water-tight chamber with three openings, so that the
water may be drawn off at different levels. The water is then
carried to a service reservoir two miles from the township. There
are also pipes for emptying the reservoir. From the lower tower
emptying pipes are laid, and also a pipe for supplying the com-

nsation water for the millers. This water 1s gauged over a waste
weir below the bank. A covered screening chamber is erected near
the service reservoir, and the water for the town passes through

strainers of fine copper wire to remove suspended impurities,

and the great quantity of light afforded by having the bull's-eyes.

THE IRON, COAL, AND GENERAL TRADES
OF BIRMINGHAM, WOLVERHAMPTON, AND

OTHER DISTRICTS.
(From our own Correspondent.)

THE position of the coal crisis is the matter that is receiving
most attention in the iron and coal trades of the Midlands this
week. Alike on 'Change in Wolverhampton on Wednesday, and in
Birmingham on Thursday, this was a leading topic of conversation,
and the probabilities of the situation were earnestly discussed.
The opinion was freely expressed that the masters had acted
throughout the proceedings in as fair a manner as possible by
offering to throw open their books for examination. Any cause of
complaint which the miners may imagine themselves to have, by
reason of previous average selling prices having been ascertained
from firms selected by the employers, must surely, it is thought,

be removed by the suggestion that eight of the proposed sixteen
firms whose books are to be examined shall be chosen by the men
themselves,

Although the South Staffordshire coalfield is not at present
affected by the coal trade wages dispute, some disappointment 1s
yet experienced that the Conference did not lead to any definite
result, but at the same time it is a hopeful feature that there was
not a definite rupture, and, although no official intimation to such
effect has been made, there yet seems reason to sup
that the masters’ proposals will meet with the further
consideration of the men. In this last connection it 1s
noteworthy on behalf of the operatives that a suggestion was
made that if another Conference were to be held in a week’s time
a settlement might perhaps be arrived at. The effect of a strike
would just mow be prejudicial, not alone to the coal trade, but
likewise to the iron and steel trades. The immediate effect of the
new stage which has been arrived at has been to create some
apprehension at certain of the ironworks and furnaces, and thus
consumers of manufacturing fuel who think it likely that there will
yet be a struggle, were to-day—Thursday—in Birmingham, disposed
to offer enhanced prices for immediate deliveries. Taking the
trade generally, however, the hope is indulged that the matter will
yet be amicably settled.

In this state of uncertainty it is not possible this week to report
any striking progress in the recovery movement, which has been
slowly proceeding now for some weeks in the iron trade. Indeed,
it may be said that this movement is rather flagging ; at the same
time, there are numbers of manufacturers who still cling tena-
ciously to the belief that d times are ahead, and who are
expecting better things, if only the demand keegs good enough to
relieve the existing heavy stocks at Glasgow. The convalesence of
the market may be tardy, and may in fact last several weeks longer ;
but, with the advance of the shipping season, it is felt that there
is no reason why the bright prospects with which the old year
closed should not, after all, be realised.

In this hope quotations are being adhered to as strictly as pos-
sible, and the general tone of the market is very well seen in the
outery which has, during the past few days, been raised at the
announcement that one or two of the bar makers were declaring a
10s. drop. This movement has elicited an official disclaimer from
the list houses, and they continue to uphold the standard of £9 10s.
for marked qualities. _

There are those who believe that there is plenty of business to
be given out, and that the current quietude is due to a natural
reticence to place contracts in the present unsettled state of the
market, as wgen things assume a more steady tone, it is thought
that new work will come to hand much more freely than at
present. How to tide over the interval is, however, a matter
which, it must be confessed, is taxing the resources of some
departments of trade, notably the makers of black sheets and
galvanised sheets. Since our last report, the South Staffordshire
Sheet Ironmakers' Association, comprising Staffordshire, Shrop-
shire, and Worcestershire, have decided to appoint a committee to
consider the systematic reduction of the output. It is proposed

that the mills shall be stopped one week in four. :
Black sheet makers naturally hesitate to go on making for stock,

and no doubt under the circumstances restriction of output is the
best course to pursue, until the new business becomes more plenti-
ful. If the foreign demand for galvanised sheets were to improve,
black sheet ma’ ers would feel a corresponding benefit, but at
present this demand is extremely slack, and in fact some of the
works are standing. \

The quotation for marked bars, as intimated above, is upheld by
the list houses at £9 10s,, with £9 as the figure for second-class
sorts, whilst common bars can be obtained at from £8 5s. to £8 10s,
Galvanised sheets are quoted as low as £14 10s. for common sorts,
24 gauge in bundles f.0.b. Liverpool ; but the best Australian brands
are maintained at about £17.

The Association prices for sheets continue £11 15s. for lattens,
£10 15s. for doubles, and £10 5s. for singles. Boiler-plates
from £10 10s. to £11, and hoops are in fair demand for shipment
at about £9 5s., whilst £9 is asked for gas tube strip.

The pig market remains somewhat unsteady from the causes
enumerated at the opening of this report. Quotations are, how-
ever, maintained at—Best all mine forge iron, £4 10s.; medium,
£3 17s. 6d. to £3 15s.; and common, £3 2s. 6d. to £3.

The coal trade is somewhat upset by reason of the prevailing
uncertainty in the matter of wages, but the notices which have
been given by the colliers in the Netherton and Old Hill districts
for higher wages have been withdrawn, and the men have just
resolved to abide loyally by the Wages Board, and to wait for its
meeting in April, when the next average will most probably give
them an advance under the sliding scale.

Extensive additions to pumping plant have, during the week,
been decided upon in connection with the Birmingham waterworks.
The County Council has given authority for the purchase of a free-
hold site at Longbridge for the purpose of an additional deep well
and for the provision of pumping plant, mains, &c., at an estima
cost of £25,185, It is estimated that in another two years the
necessary supply to be pumped will amount to an average of as
much as sixteen million gallons a day.

The firm of Messrs, Hatton Sons and Co., tin-plate and best
sheet iron makers, has been formed into a limited liability company
with a capital of £80,000, a large proportion of which is divided
among the existing partners, =

The question of the best way to unwater the waterlogged mines
of Wednesbury is still receiving consideration at the hands of the
South Staffordshire Mines Drainage Commissioners, At a
meeting of that body on Wednesday, in Wolverhampton, a resolu-
tion was carried requesting the engineer to prepare a report
stating the conclusions that %a\'e been arrived at by the joint com-
mittees of Commissioners and mine-owners who have recently had
the matter under their notice. There were about 113 million tons
of coal to be obtained. The estimated cost of driving a level from
the Wednesbury mines to the existing Bradley engine would be
about £12,000, which meant 1d. per ton on three million tons—
which was the estimated output for ten years, But rates from
that quantity would mean £11,250. Supposing they took the
£11,250 as a sinking fund to pay for the level in ten years, that
would leave a clear income to the Commissioners of £10,000a year,
so that the one outlay of £12,000 would speedily pay itself back.

Mr. Enoch Edwards, of Burslem, has been selected by the
Midland Counties Miners’ Federation, which represents some
28,000 men, to be a candidate at the next General Election for
some Staffordshire constituency at present unspecified. Mr.
Edwards, who is agent to the North Staffordshire Miners' Federa-
tion, also occupies the positions of president of the Midland
Counties Federation and treasurer of the National Federation of
Miners. He is & member of the Burslem Town Couneil,

P R e




DaArcua 7, 1890.

THE ENGINEER

207

= . -.a

NOTES FROM LANCASHIRE.
(From our own Correspondent,)

Munchester.—The continued depression in the iron trade of this
district, and the further complications which are threatened by
the colliers’ strike, which now seems imminent, are causing an
mcreasing feeling of anxiety with regard to the future. The
present outlook is certainly not at all encouraging ; in many of the
principal iron-using branches of industry inquiries with regard to
new work show a decided falling off, and, although there are
plenty of orders in hand to prevent any actual slackness being
experienced for some time to come, it is evident—unless the pre-
sent lull is only temporary, a belief to which many still adhere—
that both iron and engineering works before long will be compelled
to seek for business under conditions which may necessitate a
decided retrocession in prices. The agitation now going on, not
only amongst the miners,.but in many branches of the iron and
engineering trades for further advances in wages, is therefore very
ill-timed, and if persisted in may lead to disastrous results both to
the workmen and the employers,

The Manchester Iron %xchunge on Tuesday brought together
about the usnal attendance ; but there wasagain an extremely dull
_marlr:at, with a downward tendency in prices, So far as makers'
iron 1s concerned, so little new business is coming into their hands,
either for pig or finished iron, that their prices are scarcely tested.
Generally they are still acting on the policy of working on with
their contracts as long as possible before coming upon the market
to seek new business, which could at present only be obtained at
excessively low prices. On the other hand, consumers are with
equal persistency holding back from buying, and are covering their
requirements as long as possible with the iron they have yet to
come in, on account of contracts already placed. here they are
compelled to place out orders, they are generally able to cover
their wants with cheap parcels, obtainable through second hands, at
{:Lﬂ very far below those that makers are quoting. For

ncashire pig iron makers are asking about 67s. 6d., less 2}, for
delivery equal to Manchester as the basis price ; but so far as the
Manchester market is concerned, any such figure is altogether out
of the question, and what business they are doing is confined to
small sales where they have exceptionally favourable rates of
delivery. District brands show a further easing down since last
week, Lincolnshire being readily obtainable at about 65s. for forge
and foundry, with Derbyshire quoted at about 72s. 6d. to 75s. for

foundry qualities, less 2}, delivered equal to Manchester,
ese prices, however, do not bring forward business, and so far as
Derbyshire is concerned are practically simply nominal. In outside
brands makers are holding with considerable firmness to late rates,
good foundry brands of Middlesbrough being still quoted by
makers at 68s. 4d. net cash, delivered equal to Manchester, but
this is a figure altogether unobtainable in the face of ordinary
g.m.b.’s offering at quite 6s. to 7s. per ton less. Eglinton delivered
at the ports remains at about 60s., and Glengarnock at about
68s. 6d. per ton.

In hematites there is still only a very limited business doing, and
it 1s difficult to quote anything like fixed prices, but 83s., less 2},
remains about the average current figure for good foundry qualities
delivered here.

Finished iron makers are booking very few new orders, but as
they have mostly still sufficient work on their books to keep them
fully employed for the present, they are holding pretty firmly to
the prices quoted last week, Lauca.s?':ire bars remaining at £8 10,
and North Staffordshire qualities at about £8 15s., delivered in
the Manchester district. There are, however, sellers who would
take 2s. 6d. to 5s. per ton under these figures.

In steel plates, both for boilermaking and shipbuilding purposes,
there is only a restricted business doing, a general absence of
inquiries of any weight being reported, and prices are decidedly
weak. For steel boiler plates it is scarcely possible to quote any
really defimite prices, but certainly £11 per ton for delivery in the
Manchester district would seem to be the tnlp figure that buyers at
present are disposed to pay, whilst for steel ship-plates, delivered
ex steamer, Liverpool, £10 bs. to £10 7s. 6d., less 2}, are about
the avernge prices.

In the metal market there is a continued absence of new business
coming forward for any description of manufactured s, and
although the leading makers have still orders in hand to keep them
going for some time ; there is an easier tendency in prices, con-
cessions of }d. per 1b. upon list rates being made here and there
to secure orders,

In the engineering branches of industry the outlook for the
future 1s scarcely so satisfactory, reports being now very general
that eo far as new work is concerned there iz a falling off in the
weight of inquiries coming forward. For the present, however, all
departments are being kept well employed, and the leading engi-
neering firms throughout this district have generally sufficient
work in hand to keep them fully going for some months to come.

The Allen patent portable pneumatic rivetting machines intro-
duced by De Bergue and Co., of Manchester, are meeting with a
steadily increasing demand which has necessitated the building of
a large additional erecting shop by the above firm for their special
class of work which has recently been crowding out their other
other departments to an uncomfortable extent. The new shop is
being filled with the special tools required for the works, and
Messrs. Vaughan and Co. are supplying one of their new patent
10-ton travelling cranes. Amongst recent orders for these new
rivetting machines secured by Messrs, De Bergue are rivetting

lants for the Butterley Iron Company, Messrs. Swan and Hunter,
lf’humn.s Beeley, Thomas Woodall, and Messrs. Ives and Barker, the
erectors of the Liverpool overhead tramway. For this last-named
work special rivetting machines have been designed by Messrs, De
Bergue for rivetting the Hobson patent flooring. Instead of being
sl in the usual way, these machines travel upon trolleys. One
m‘:gina is furnished with a swivel motion in every direction, and
balanced on weighted levers. In the other machine, the trolley has
a longitudinal motion, and the rivetter is placed in a pivotted
frame suspended on a balanced lever, so as to permit of rivetting in
a circular direction, following the curves of the floor-plates. Another
special tool which the firm have in hand is a patented multiple
punching machine for bridge and boiler plates, which they are
making for America. This machine is constructed to take in plates
26ft. long by 4ft. wide, and it will punch eight or more holes across
the girder plate at each stroke either in line or zig-zag, and by self-
acting motions will traverse and punch the plate from end to end,
with holes any desired pitch without stopping, whilst during this
operation, and without stopping the machine, any of the punches, if
required, can be thrown in or out of gear, Any irregular punching,
however broken, can be punched in any part of the plate with the
greatest accuracy, the traversing motions throughout being con-
trolled by a standard guide screw. The special feature in connec-
tion with this machine is that the plates require no setting out or
marking, and no templates are necessary. All that is required is
to centre-line the plates longitudinally and indent them with a centre
punch at each end to receive the gﬁpﬂng points of two light
carriages mn:::g along planed levels. e punches having been
Eﬁﬁuunly pl the proper distance apart, the plate is traversed

y a screw driven ange wheels, so that plates can be punched
any pitch from end to end at a speed of about fifteen strokes per
minute. For punching broken pitches the automatic motion is

, without, however, stopping the machine, and the traverse

ted by a hand connection ml’lﬁ a dial plate ; this being done,

the automatic traverse is again thrown into gear and the regular
pitch resumed. The machine is worked by one man and
two assistants, and it is claimed that for plates or for
ordinary straight work the machine is equal to at least ten
ordi machines nmalnu]yiug thirty to forty men, indepen
dent of the saving in plates or mnrkitﬁ. essrs. De e
have just completed for India a specially designed multiple
drilling machine for boiler work. This machine is arranged for
drilling horizontally a series of drills, the number of which can be

regulated according torequirements, and is carried upon a horizontal
table, which rises and falls in pedestals to accommodute the
machine to different sizes of boilers, The boiler whilst bein

operated uﬁwn 18 supported on rollers, so that it can be turnec
round as holes have to be punched in different seams. The
pedestals and rollers stand upon one bed plate, along which the
pedestals slide forward towards the work, so as to bring the drills
into position aceording to the size of the boiler. This machine is
constructed for drilling a boiler up to 11ft. long in one operation
along any particular seam.

The coal trade during the past week has necessarily been in an
unsettled condition, owing to the threatened strike of colliers for a
further advance in wages, and the unsatisfactory result of the
conference between the Coalowners' Federation and the Miners'
National Federation held in London on Tuesday leaves the relations
between the employers and their men in so critical a position that
A more or less general ntnpquge of work would seem to be imminent.
Buyers are showing considerable anxiety to get in extra supplies
in anticipation of a strike, and colliery proprietors, who are largely
filling up out of stock, are finding it difficult to meet the require-
ments of their customers. This demand, of course, is no indication
of increased requirements, but only a temporary pressure owing to
causes above mentioned; but for the time being it is bringing
about a very disturbing condition of trade. So far, except upon
engine classes of fuel, prices remain without quotable change, but
full list rates have been held to more firmly both for house fire and
steam and forge coals, whilst upon burgy and slack advances of fully
1s. per ton have been demanded from outside customers seeking
special supplies. At the pit's mouth best coals are firm at 12s, 6d,
to 13s.; seconds, 1ls. to 11s, 6d.; common coals, 9s. 6d. to 10s.;
good qualities of burgy, 8s. 6d. to 9s.; and best qualities of slack,
(8. 6d. to 8s, per ton.

For shipment there is a decidedly more active demand, with
better prices obtainable ; good qualities of steam coal delivered at
the High Level, Liverpool, or the Garston Docks, fetching 11s, 6d.
per ton.

Barvow.—The hematite pi% iron trade shows no new life this
week, The demand is not of large dimensions, and the chief sales
reported are of hematite warrants, which are gradually being
reduced in bulk. It was naturally thought when stocks began to
decrease there would be some hope of Eettﬂr pricegs but although
they have gone down over 5000 tons prices are still depressed, and
they are, in fact, so far as hematite warrants are concerned, fully
20s. less per ton than they were in the beginning of the year.
There does not seem much hope of any cheaper supply of raw
material at present, indeed it is thought probable that coal will
soon be dearer, and in all probability coke will follow the same
example. Some makers are quoting as low as 72s. per ton and up
to 80s., but with raw material and labour at current prices iron
cannot be produced at under 75s. per ton,

It is probable some results will follow the proposal to restrict the
make of pig iron in the West Coast district. e makers are con-
ferring together and endeavouring to devise a scheme for putting
out of blast a number of furnaces now e ed in iron manufac-
ture, and as the necessity of this step is the chief force at work in
urging a policy of restriction, there seems every reason to believe
that makers, in their own interests, if from no other cause, will
formulate and carry out some scheme which will reduce stocks of
imr&, and enable the masters to have a controlling influence in the
trade.

Steel makers are very busily employed, but the new orders to
hand are comparatively few. There is no spint in the demand,
but makers are looking forward to a better state of things before
they have cleared out the heavy contracts which are still on their
books. Rails are very quiet, but some large orders are pending.
Steel shipbuilding material is not in very large request for new
work, but makers are already well sold forward. There is next to
nothing doing in tin-plate bars, as many of the mills are stopped,
but local makers are fairly sold forward for some time to come,

There is nothing new to note in the shipbuilding trade. No new
orders have been 'Emkud, but there is great and increasing activity
in both the building and the engineering departments.

A strike of joiners, affecting about 200 men, has taken place at
the works of the Naval Construction and Armament Company,
Barrow. The men asked for an advance from 34s. to 36s, per
week, and want time and a-half for overtime.

Stocks of hematite warrants have again been reduced this week
to the extent of 803 tons. They now stand at 380,437 tons, or
1210 tons less than at the beginning of the year.

Shipping still shows increased netivitf. The tonnage of iron and
steel exported from West Coast ports during the week represented
22 152 tons, compared with 18,667 tons in the corresponding week
of last year, or an increase of 3485 tons. The total for two months,
however, is in favour of 1889. During this year so far there has
been shipped 165,414 tons, as against 177,369 in the corresponding
period of last year, or a decrease in 1800 of 11,955 tons. It is
probable this adverse tonnage will soon be reduced.

Iron ore is very steady in tone, and makers can readily dispose
of all they raise. Prices for ordinary qnalities realise from 14s, to
17s. per ton, net at mines.

The mines of the Hodbarrow Mining Company at Millom, South
Cumberland, have just been re-assessed. ey now stand at a
rateable value of £67,254, or £10,000 more than last year.

The following are the ruling quotations this week :—Mixed Nos.
of Bessemer iron, 70s. per ton, net f.o.b,; steel rails, heavy sec-
tions, £6 12s. 6d.; light and colliery rails, £8 5s.; steel ship-plates,
£8 10s.; angles, £7 13s,; tees, £9 108, ; hoops, £10; billets, blooms,
and slabs, £7 ; tin-plate bars, £6 17s, 6d.; speigeleisen, 150s,

THE SHEFFIELD DISTRICT.

(From our own Correspondent.)

THE conference between the coalowners’ and colliers’ represen-
tatives at the Westminster Palace Hotel, London, on Tuesday, was
most protracted. Though both parties adhered stifly to their
positions—the one to demand, and the other to refuse a 10 per
cent, advance—the deadlock which ensued is not without hope, 1
am quite convinced there will be no strike. If the employers had
seen their way to offer 5 per cent., the miners' agents would no doubt
have accepted it. As it 1s the position of the coalowners is a strong
one, and the probability is that there will be no general turn-
out of the miners, Business is undoubtedly falling off, except in
railway material and several other heavy specialities. The value
of fuel is falling, and summer is approaching. To persist in a
fizht for more wages in the face of diminishing trade and a falling
market, would be against all precedent, and simply court defeat
later on. The coalowners are determined to make a firm stand

inst the present movement, though it is no secret that those
ﬁ:ﬂ; make the collieries subsidiary to their iron and steel works
per cent. than have to set down
their establishments. But even in these instances the employers
are acting loyally with the colliery proprietors pure and simple.

The saloon iage in which tge ince of Wales and party
travelled from London to open the Forth Bridge, on Tuesday, was
built by Messrs. Craven Brothers and Co., at the Darnall Carriage
and Wagon Works, Sheffield, for the Great Northern Railway
Company, and delivered about a month ago. This carriage is
believed to be the finest running in this country. It is fitted with
special suites of compartments—one for the Prince, one for the
Princess, as well as another for attendants. The coach is 60ft.
long, and runs on two six-wheeled bogies, similar to the dining cars
Messrs, Craven built for the same company. Sir John Fowler, the
eminent engineer, who has received a baronetcy in recognition of
his ability in this t work, is a native of Wadsley, an outlying
suburb of Sheffield, and was at one time elected as a Conservative
candidate for the i:lullamshira division, which includes his native
district and a portion of Sheffield.

In the Shetheld rolling mills business is now ““easing off " n

would prefer to pay even the 10

little, and the managers express themselves as rather pleased than
otherwise, They have been troubled to overtake the work poured
in upon them, and the quieter time which has now come will enable
them to get out some of the arrears. With regard to the com-
plaints made of the increased ¢ im in the rolling mills,
the managers admit that when the prices of fuel went up they
increased their statement not only to cover the higher quotations
for coal, but to compensate in some measure for the lean years
during which the shareholders had no dividends, or very small
return for their money. They express themselves as anxious to
give their shareholders some interest for the capital they have
invested in these undertakings,

An extra demand is reported in the file trade, the workmen
being fully employed, with every prospect of this gratifying con-
dition of affairs being maintained., e colonial markets are not
yielding the orders which were anticipated at the beginning of the
rear ; but the home and foreign call is good, and some exceptionally

eavy lines have been booked within the last three wee No
difficulty whatever has been experienced by the workpeople in
obtaining the full statement price recently agreed upon between
the Manufacturers’ Association and the representatives of the men,
The file cutters are thoroughly organised at present, there being
over 2000 members in the File Cutters' Union,

The London horn sales have an important bearing on the
Sheffield cutlery trade, that article entering largely into ing of
many descriptions of goods. Best buffalo horns, owing to extreme
competition, advanced £5 to £15 on previous sales, is u
movement has rather taken the trade by surprise. It is said to be
owing to buffalo horn tips coming into use as handles of bicycles.
Woods used in the Sheffield trades have materially advanced in
value, some kinds as much as 100 per cent., the average being
about 25 per cent. There is less being received from Jamaica,
Cuba, and other similar districts. In ivory, 274 tons have been
imported into London since the January sales, the new arrivals
ﬂﬂhﬁﬂtilt%ﬂf 24 tons East Indian and East African, 15 tons of
Ambriz (West Coast of Africa), and a good parcel of Malta and
Alexandrian weighing some 10 tons, In the same period, 42 tons
have passed out of the dock ; the present stock is tons.

The shareholders in Brown Bayley's Steel Works, Sheffield, had
a pleasant meeting at London. Mr. Robert Armitage, son of the
chairman, has been appointed as the sixth director. e dividend
at the rate of 17} per cent., making, with the interim amount of
7# per cent. already paid, 25 per cent. for the year, was confirmed.
Mr. Davy, one of the directors, stated that in all his experience he
never remembered seeing a stronger balance sheet than that
placed before the shareholders. The debts owing to the company
amounted to nearly £80,000, and there was in cash and bills in
band nearly £19,000, making altogether about £100,000, whereas
E&!iﬂ“ma owing hy the company to sundry creditors were under

i ¥ .

Chesterfield has by a town's mﬁatinﬁ expressed its approval of
the proposed new Manchester, Sheffield, and Lincolnshire Railway
extension from that town to Heath. This line will bring Chester-
field into connection with the trunk system of the hester,
Sheffield, and Lincolnshire, give the town direct access to the
London and North-Western and Great Northern Railways, and, by
the extension now in progress, from Beighton to Chesterfield and
Annesley to Nottingham, make *“ the City of the Crooked Spire ”
the centre of a coalfield calculated at 800,000,000 tons. It was
stated at the meeting that the contract for constructing the line
from Staveley Junction to Annesley was already let. About ten
miles to the north of Nottingham was let to the firm of Messrs.
Baldry and Yerburgh, and six and three-quarter miles on the
Chesterfield side, extending tv Staveley Junction, was let to
Messrs. Logan and Hemmingway, the contractors now engaged in
executing 5: works from Beighton to Chesterfield.

THE NORTH OF ENGLAND,

(From our own Correspondent, )

THE Cleveland iron trade is still in a somewhat inanimate con-
dition, and new orders are few and far between, and new inquiries
are equally small. After last week’s market, prices remained
steady for a day or two, but fell stomewhat towards the end of the
week. At the market held at Middlesbrough on Tuesday the
position did not perceptibly improve. Consumers showed no desire
to purchase, though prices were again reduced. For prompt
delivery merchants were prepared to accept 52s, per ton for No, 3
g.m.b., and some of them would have taken 3d. less. Quotations
for delivery over next quarter were made at 53s, 6d., but no one
seemed r to close. Makers still adhere to their stereotyped
quotations in the hope that the u'Fl-;nin of the shipping season will
enable them to sustain them. ey Eava orders on their books
which will last for some weeks longer. Forge iron being solely in
the hands of makers is still dearer than No. 3, and the price varies
from 54s. to Hbs. per ton.

Warrants which were 42s. 43d. per ton at the beginning of last
week, have now fallen to 51s. 74d. per ton.

The decrease in Connal and Co,’s Middlesbrough stock was last
week 2020 tons, the quantity held on Tuesday being 176,866 tons
Their stock at Glasgow declined 9451 tons in the same time.

Shipments from Middlesbrough still show no signs of improve-
ment. The quantity exported last month was only 41,967 tons, or
the smallest total ever recorded for Feb . The decrease is
mainly in the consignments to Scotland. ﬁa principal export
items are as follows :—To Scotland, 13,581 tons; France,
tons ; Holland, 5745 tons ; Belgium, 4629 tons; and Germany,
3200  tons.  Finished iron and steel exports were better

;n&ﬂé‘tiun, the total being 52,677 tons, of which India took
tons,

Finished iron and steel makers complain that their prospects are
not encouraging, and they are booking but few fresh orders.

Iron ship plates are now offered at £7 5s. ton on trucks at
makers’ works, steel ship plates at £8 5s., and steel rails at £6 5s.

In the course of a speech which, two or three years ago, Sir
Charles Palmer made before a Jarrow andience, he stated that the
company over which he presides was contemplating the establish-
ment of a new industry with a view of making itself and
its workmen less dependent on the more or less prosperous con-
dition of the shipbuilding trades. Since then the Jarrow Company

has considerably extended its plant by putting down one of the
| mills in the country for rolling steel angles, bulbs, girders,
and similar sections ; and is ex to be in operation before very

long. Butimportant as this addition to the works must be, it does
not appear to be the promised new industry, as was su

by many persons, It is now stated that the directors have
decided to establish a new department for the manufacture of
ordnance of all kinds, so that war ships may be armed as
well as built and engined at the Jarrow establishment. It is
intended to create additional capital for this purpose, the shares
being offered to existing sharcholders in the first instance, and
afterwards to the eral public. Colonel English, R.E., of the
royal gun carriage factory, Woolwich Arsenal, has been named a=
being about to undertake the organisation and management of the
new department.

There is perhaps nothing connected with the iron and engineer-
ing trades which for some years has been more in demand, and
which has been more lucrative to those e in it, than the
manufacture of heavy ordnance and the steel fo from which
it is made. This new venture is therefore likely to ighly suc-
cessful under the exceptionally favourable conditions w { are
certain to surround it at Jarrow,

The threatened strike of miners eng in the Durham co’-
lieries, which has been for some time detrimentally influencings the
coal and iron trades of the North, has fortunately been averted.
The result of the voting was made known on Monday and was
as follows, viz,;—For accepting the 5 per cent. advance offered by
the coalowners, 17,251; for a general strike, 14,378; for open
arhitration, 1307.  These fignres seem to admit of some such



208

— i

THE ENGINEER.

MarcH 7, 1890.

interpretation as the following. Very few of the miners believed
that a full and fair investigation of their employers’ books would
have resulted in an award of more than 5 per cent. advance. A
large number— nearly one-half of those who voted—believe that
more could have been obtained by a strike, or threat of a strike,
than the 5 per cent. offered, or what mere arbitration might
possibly have brought them. But, happily, somewhat more than
one-half believe that a bird in the hand is worth two in the bush,
and that a certain 5 per cent. without stoppage was the best of
their three choices. any disinterested persons are of opinion
that, but for the sharp downward reaction which has taken place
in the iron and allied trades since the New Year commenced, those
in favour of striking if the full 15 per cent. demanded were not
conceded, would have been in a large majority.

It is reported that a Tyneside shipbuilding firm has just booked
an order for three steamers, and that another one has made a
contract for one of unusnally heavy tonnage. On account of the
slackness which has u‘mrta{:ﬂn the trade, such events are now
watched with the keenest interest,
probably have unnoticed,

Lloyd’s Committee have just given notice that they have
constituted Middlesbrough, Stockton, and Whitby into a separate
district, with offices in the Exchange, Middlesbrough. The
I;rr'incipal surveyor for the new district is Mr. C. Davidson, who has

long resided at Stockton. Hitherto the head-quarters have
been at West Hartlepool.

The ironmasters’ statistics for the month of February were issued
on the 4th inst. As compared with January, three more furnaces
appear to be now in blast, and these are at present on hematite pig
iron., As s stocks there was an increase of 7137 tons. 18
increase represents the difference between an extra accumulation
of 15,314 tons in makers' stocks and a decrease of £177 tons in
makers’ and Connal's stores. It is quite clear that the Cleveland
trade is still suffering from the high price of pig iron as compared
with that produced in Scotland. 'Fhis leads to loss of trade. Not
only can it not be expected that Cleveland pig iron should go in
quantity to Scotland, unless there is a difference in price equivalent
to the carriage, but also under present circumstances Scotch iron
is successfully competing in a great many neutral markets, to the
disadvantage of Cleveland.

Six months ago they would

NOTES FROM SCOTLAND.

(From our own Correspondent.)

THERE has been great lack of strength in the Glasgow warrant
market this week. When sales of pigs had to be made, prices at
once gave way, as the outside public are not now giving any sup-

rt to the market. Large withdrawals of iron are taking place

rom the public stores, the reduction for the last two weeks having
exceeded tons a week, and the shipments are also improving ;
but the speculative market is nevertheless very dull.

The past week’s shipments were 9154 tons, against 6361 in the
corresponding week of last year, and of the total Canada took 20
tons ; South America, 225 ; India, 150 ; France, 210; Italy, 1410;
Germany, 140; Holland, 515; Belgium, 250; and China and Japan,
200, the coastwise shipments being 5826 tons.

The prices of makers’ iron, which have again been reduced this
week in amounts varying from 6d. to 2s, 6d. per ton, are as
follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 72s.,
No. 3, 64s. 6d.; Langloan, 74s. 6d. and 67s. 6d.; Summerlee
72s. and 65s.; Coltness, 74s. 6d. and 67s. 6d.; Calder, 72s. and
62s, 6d.; Clyde, 67s. 6d. and 57s. 6d.; Carnbroe, 53s. 6d. and 53s.;
Monkland, 52s, 6d. and 52s.; Govan, b2s, 6d. and 52s.; Glengar-
nock, at Ardrossan, 73s. and 66s,; Dalmallington, 6ls., and
60s. 6d.; Eglinton, 54s. and 53s. 6d.; Shotts, at Leith, 74s. 6d. and
67s. 6d.; Carron, at Grangemouth, 77s. and 68s,

ing the past week there was shipped from Glasgow loco-
motives to the value of £1050 for Calcutta ; machinery, £9600;
sewing machines, £6020 ; steel goods, £9700; and general iron
man t £30,000.

The malleable iron trade is very quiet at present. Makers have
still a good amount of work on hand, although in some cases it is
understood to be getting disposed of more quickly than of late.
In fact it is much easier to get early delivery of materials, becaunse
there is now no pressure of new orders. e trade is in a transi-
tion state, and it is difficult both for merchants and manufacturers
to know what course to pursue. The unsettled state of the pig iron
market is the cause of tl!:a uncertainty that prevails. Foranumber
of weeks there was a strong opinion that the market would have a
substantial advance, and the result of this would have been sup-

of former prices of manufactured iron. But the position of
the pig iron market has continued so long unsatisfactory that a
feeling at length appears to be growing that concessions will
require to be made to customers if work is to be obtained to take
the place of the contracts that are now being rapidly worked off.
ition of the steel trade shows scarcely any change. There
are still large gqnantities of steel to be supplied to the shipbuilders
and others, but the additions that are being made to existing con-
tracts are, for the most , of small importance.

There has been a business in the coal trade in the past week.
The requirements of manufacturers are on an extensive scale, and
the demand for household coals has been very brisk within the last
few days, in consequence of the recurrence of very cold weather,
Theshipments nraeﬂsu improving inquantity, and the total clearances
at Scotch ports in the course of the week were 108,493 tons against
91,823 in the correspoonding week of last year., Of the total
36,858 tons were cleared at Glasgow, 13,818 at Grangemouth,
11,114 at Burntisland, and 10,643 at Methil. The prices free on
board ship at Glasgow are:—Splint coals, 10s. 9d. to 1ls. 3d. per
ton ; main, 9s. 9d. to 10s.; ell, 10s. 6d. to 10s. 9d.; and steam, 11s.
to 11s. 6d.

The colliers have been working fairly well, generally five days
per week., In the West of Scotland the men profess to be waiting
till they see what course is adopted by the English miners, as
regards the wages question. Mr. Weir, the agent of the Fife and
Clackmannan miners, has been advising the men in his district that
the circumstances of the trade do not admit of a further advance
of wages at present, and it is hoped that the men will be guided
by his advice.

WALES AND ADJOINING COUNTIES.

(From our own Correspondent. )

CrLosE upon 180,000 tons of coal were sent foreign from the Bute
Docks last week, and taking the collective business, export and
import, the record has again been broken. This is gratifying in
the teeth of Bﬂnm",inmitian, especially when it is noted that the
rival dock keeps steadily to its average of 50,000 tons weekly.

Taking the collieries from Swansea Valley to the Rhondda, and
including the Monmouthshire, the drain is simply enormous, and
at present there are no si of abatement in either quantity or
price. It is now unquestionably the good times in coal. Coal-
owners get a profit, and colliers are doing well. Some colliers are
earning £20 a month, and many are saving against the inevitable

ml;pu.

ow would be an excellent time for societies to be started in
colliery districts, for enabling colliers to acquire their own freehold.
This would lead to saving habits and discoun strikes.

With the exception of Monday, the 3rd of the month, collieries
have been worked well of late, and the various railways have pre-
sented a busy appearance. At the docks, too, the utmost vigour
has prevailed, and some exceedingly satisfactory work has been
done—especially at the Bute Docks. I note a case or two. Last
week the Byron steamer, 3104 tons, working Monday after-
noon, and was finished about the same time on Tuesday. The
Syria, 3002 tons, followed, and was finished on Wednesday after-
noon. At one time, when three tips were working on the same
steamer, the rate was nearly 600 tons per hour !

Notice of the stoppage of a Rhondda colliery and of one of the
Dowlais collieries has been given. At the present express speed of
operation this state of things must be u:sectad.

Imports are increasing at Cardiff, and Edwards and Robertson
have just started a line of steamers for New York trade.

Gireat as is the coal yield, it is not equal to the demand, and
prices are %oinp; ufn. Sales were freely effected this week of best
steam at 16s. to 16s, 6d.; and seconds, 15s, to 15s. 6d. As for
small steam, it has touched 1ls., a most unusual figure. House
coal is quite as buoyant, best selling at 16s,, and even No. 2 small
fetches 10s. 6d. There is no class of coal but what is firm. Patent
fuel, too, is stiff in price, and a good trade is being done. Large
ca are going this week to Vigo.

'I}EEH only industry showing a shight falling-off is that of coke.
from 1s. to 2s. This is probably due to
Within, the demand 1s well

Prices have droo
lessened demands outside the district.

ka'ﬂ:] up.

e iron and steel trades show no change on any account, though
it is but natural that some falling-off will take place in bookings, as
regards tin bar. In railway iron and steel it has been a [f;ood week
all round, and some large cnrfoea have been dispatched, notably
3400 tons to Calcutta, and 1130 to Colombo, besides cargoes to
Paysander and Buenos Ayres. Newport has also been active in
shipments of rails and tin-plates to Liverpool.

e demand on local works for local needs has been | , and
has been freely supplemented with pig from Glasgow and White-
haven, and tin bars from Barrow, nng an unusual one of tin bar
from Antwerp.

It is rumoured here that increased make of steel is likely at
Bilbao, but it is not certain to interfere with our trade, and at
present the requirements are more than can well be met.

The Exchange, Swansea, has been well attended this week, and
though a reduction in the warrant market caused some uneasiness,
business was not affected to any large extent. Pig was quoted at
O0s. 8d., Middlesbrough 51s. 7id., hematites 63s. g:l Welsh bars
are at £7 10s. to £7 15s. Steel nails are slightly easier, quotations,
heavy £7 to £7 5s,, light £7 15s, to £8, Tinbars £7 15s. Siemens
£8 2s, id. Swansea port had a good week.

Partial stoppages here and there of tin-plate works are reported,
but there is not the unanimity that is required by those who

the limitation of make. One large employer openly
ridicules the plan, and it as suicidal, and an encourage-
ment to America,now the largest customer, to make another
supreme effort to do without us. Seventeen mills are likely to be
sto in the Swansea district next week, and there is a hitch at
Melingriffith, near Cardiff, which may lead to a stoppage, though
it is hoped that as it is a wages question it will be only of a tem-
rary character. Tin-plates are firm at last quotations. The fact
1s that makers cannot reduce without a loss, and the generality
are firm in resisting any change. The exports are now beginning to
show over-make, and stocks to decline in proportion. Thisisa more
hﬂseful sign. Last week Swansea exported nearly 62,000 boxes,
and received from works 51,422 boxes. Stocks are now 259,000.

A steamer in Barry Roads had a narrow escape from fire last
week ; her bunker coal, 200 tons, was damaged and had to be
discharged.

A change in the colliery management at Plymouth Works, the
coalfield of which is being energetically worked, is announced con-
sequent on the retirement of Mr. E. Bailey.

e Willows Wire Works, Merthyr, is, I hear, again in the
market,

The attention of buyers of scrap iron, old plant, &c., having
been called to my notice of the forthcoming sale of the accumula-
tions at Abernant, Aberdare, | am informed that the sale will be
duly annonnced by advertisement, and that it will be by public
auction. These works were most important in the time of the
Fothergill family, and a good class of iron was turned out.

NOTES FROM GERMANY.
(From our own Correspondent.)

Dunine the week the firm condition of the iron markets has
been maintained. Some reserve is perceptible on the part of the
brokers; their stocks being well ﬁH:d, they seem inchined to wait
to see how business will further develope.

On the Silesian market, pig iron is in fair request, and finds
ready sale at firm quotations, As has been reported in a former
letter, the Wrought Iron Convention has been prolonged for three
years, and is now negotiating with the blast furnaces in order to
secure the pig iron required for that period. As minimum quota-
tion for pig iron, M. 90 is to be fixed, while the basis price for
malleable iron will be M. 210. Sheets have retained their high

rice of M. 265. For castings the basis price has been raised on

. 150 p.t. Old rails have of late met with an extremely brisk
demand ; they have been much advanced, and are scarcely to be
had at M. 115 p.t. The Austro-Hungarian iron trade remains
lively at firm quotations. Buyers appear in sufficient number to
maintain the favourable situation of the market. For pig as well
as for finished iron demand is very good. The iron and steel trades
are extremely busy. In the building line especially large inquiries
are coming forward.

Great quietness reigns on the Belgian iron market, buyers, as
well as sellers, h-eing rather reluctant. This is the cause why the
wrought iron syndicate has ordered no change in prices. An
advance was quite out of the question, orders coming in scantily ;
on the other hand, a reduction in prices seemed not likely to take
place in the near future. Numerous orders for sheets are coming in
from Holland, but bars and girders meet with little or no request.
The LitgeCompany ‘‘Conduite d’eaun,” is reported to have bought—
of Hamburg speculators—5000t. French pig iron, from Longwy, at
7of. p.t. e Maatschappy tot Exploitatie van Staa rwegen,
at Utrecht have given 400 sets of wheels and axles to the Belgian
company, Dyle et Bacalan, at Louvain. Hitherto, the Rhenish-
Westphalian works took a leading part in the supply of the Dutch
State Railways. On the Belgian coal market everything secems to
indicate that Eriees are beginning to return to a quiet level.

The French iron trade is keeping its firm position in every
respect. Orders have increased of late, and in almost all branches
a full activity is being maintained. This may chiefly be said of
the wire mills, their articles finding most brilliant sale. The
rolling mills of the Nord have raised wrought iron, on an average,
of. p.t.; basis price for common sorts being 200f., for better quali-
ties 210 to 215f. p.t. at works. The French coal market continues
lively. English coal bas gained und of late, owing to the
miners’ strikes in Belgium and Pas de Calais. The output of coal
in the Departement du Nord and Pas de Calais was in 1880
13,433,847 tons, against 12,376,434 tons in 1888. ’

Regarding the Rhenish-Westphalian iron market there is but
little of a novel character to communicate, a quiet but firm tone
prevailing. Prices for Luxemburg minette are firm and paying,
there being a strong inland demand. Prices are about the same
as last quoted. Pig iron was, on the whole, firm ; although for
some sorts a slight reduction in price has set in. The returns now
ublished show a considerable decrease in the production of pig
ron. The total production in Germany—including Luxemburg—
was, for the month of January, 1800, 374,066 tons, of which
178,913 tons were forge and spiegeleisen, 36,476 tons Bessemer,
114,279 tons basic, and 44,398 tons foundry pig. In December,
L&BQ, production was 391,623 tons; and in January, 1889, 367,111

ns,

On the whole, business moves on in a steady way, and no conces-
uia?n ?'hatavei-ﬂ :oral Emda on the prices given. They are, for
spiegeleisen— p. ¢ ﬁrad&— . 103; good forge qualit
hge‘e’ﬁ. to92; No. 2, M. 88; No. 3, M. 82 t.ng; foundr ?Hn. {:
M. 80 to 100; No. 2, M. 95 to 97 ; No. 8, M. 91 to 9‘!; Basic,
M. 79 to 82 ; Bessemer, M. 83 to 86 ; Luxemburg forge pig is still

noted 85f. The rolling mills are in good operation, and will con-
tinue to be so for some time to come. In bhars a tolerably good
business has been doing. The plate and sheet trade is ina satis-
factory condition ; no in price has taken place, For wire
and wire nails the slightly raised quotations are, in most cases, paid
without questioning. Foundries, as well as machine and
wagon factories, are well employed. At a late tendering for
rnﬂiﬁo M. 165 was the lowest offer, others ranging between
M. 168 to 172 p.t. Latest list quotations are as foliows:—
(Good merchant bars, M., 200 to 205; angles, M. 210 to 215;
girders, M. 140 to 150; hoops, M. 210 to 215; bars in basic
and Bessemer, M. 200 to 200 ; billets ditto, M. 145 to 150!
boiler plates, M. 260 to 265 ; tank ditto, M. 235 ; sheets, M. 250 to
255, in some cases M. 260 ; plates in basic and Bessemer, M. 225 to
230 ; tank ditto, M. 210 to J.JO Iron wire rolls, common guality,
M. 195 ; drawn wire in iron and steel, M. 190 to 200 ; wire

M. 200 to 220 ; rivets, M. 200 ; steel rails, M. 165 to 175 ; stee
sleepers, M. 160 to 165 ; complete sets of wheels and axles, M. 380
to . axles, M. 255 to . steel tires, M. 270 to 285 ; light
section rails, M. 165 to 170, :}ll pier 1;:.«c:m at works. .

The working of electricity for lighting pur appears ve
proved highl}fgmtiufnctnryin Barmen, Iiﬁ]emmsmj;f and further
utilisation of this powerful factor in modern life is being contem-

lated by the Town Council. Also the question is raised if electric
ighting may not be produced at lower cost—as low, at least,
as gas,

'E'E p e on the Labour Question submitted by the
German Government to those Governments which are invited to
the Berlin Conference is, in its principal features, similar to that of
the Swiss Labour Conference. It contains the following heads :—

1. Regulation of labour in mines, with sub-questions : If working
under ground is to be prohibited for children under a certain age
and for women. If restriction of working hours is to be provided
for such mines, where working is particularly rous to health,
If it is ible to place under international rog;nlatinn! the safe
labour in coal pits, in the regular output of coal ¥

2. Regulation of Sunday labour, with suh-%qastmn: If Sunday
labour, excepting cases of need, is to be prohibited. What exce
tions are to be permitted, If exceptions are to be stipulated by
international convention, by law, or by administrative measures !

3. Regulation of children's labour, with sub-questions: If
children up to a certain age are to be excluded from industral
labour. hat age is to be considered as excluding. If for all
branches of industry, or for some of them only, and for which of
them are restrictions in duration and lLind of working to be pro-
vided !

4. Regulation of young men's labour, with sub-questions: If
labour of young men, who have passed childhood, is to be
restricted, and up to whatage. What kind of restrictions are to be
prescribed. Are differences to be provided for particular branches
of industry !

5. Regulation of women'slabour, with sub-questions : If the labour
of married women by day or in the night is to be restricted. If
the labour of all women 1s to be restricted. What kind of restric-
tions are to be recommended. If differences are to be provided
for certain branches of industry, and for which of them!

6. Execution of the lations concerning the carrying out of
rules to be adopted, Er:gu their superintendence, are to be fixed.
If repeated conferences of the representatives of the Governments
interested are to be held, and what mission would have to be

assigned to them !

AMERICAN NOTES.

(From our own Correspondent.)

New York, February 21st, 1890,
THE only visible sign of weakness in the American crude iron
market arises out of the fact that during December nearly all
buyers of iron made contracts for supplies to last them up to
April 1st. Since the opening of the year but little business in iron
has been done; in fact, there was no room for it, because the
capacity of furnaces had been about sold up for three months.
The only parties who have iron to sell are the makers of inferior
brands, and these makers have been taking advantage of the
absence of competitors to sell their inferior product at the best
prices obtainable, knowing that when better iron should be offered
on the market their rer makes would have no show, The
report has therefore gone out that crude iron has weakened ; but
when quality is considered, there has been no weakness whatever.
Makers of standard brands of forge, who understand the situation
thoroughly, are to-day declining to take anything less than 18 dols,
Bessemer pig s still quiet at 2150 dols. Billets are offered at
37 dols, A drop of 30c. on Southern freights has made a little
difference in Western markets,
blocks at 35 dols., but no

Steel rails have been quoted in large
There have been unprece-

large orders have been placed as yet.
dented snow storms in the West. ere 1s some little apprehension

in manufacturing circles over the continued agitation of the eight
hour question. ansas and Nebraska railroad managers expect to
reduce corn freights in a few days. The exports from this port
for the past seven months foot up 21,500,000 dols. more than the
corresponding period of the previous year.

There is a general depression in the anthracite coal trade, and
the production this year has fallen off about 400,000 tons, as com-
pared to last year. The bituminous trade is on the increase,
amounting to about 230,000 tons over same time last year, among
the mines which ship the great bulk of their product to tidewater
markets. No doubt a very active demand for all kinds of crude
and finished material will set in very early this year. Municipal
requirements will be very heavy for pipes, engines, and machinery,
electrical ﬂf?plian{:e:t, cable and electric roads, and for all manner
of material used by cities and towns for construction work., A
great deal of interest is felt in the prosecution of work intended to
i prove the interior water ways,

LAUNCHES AND TRIAL TRIPS.

On Wednesday afternoon Messrs, Raylton, Dixon and Co.,
]a}unched the Monrovia, n steel screw steamer built for Messrs,
Elder, Dempster and Co., of Liverpool. This vessel is built on the
raised quarter-deck principle, having a continuous bridge deck,
forming a ial awning cfﬁ:k. Imensions : Lenfth 3071t. ;
breadth, 40ft.; depth moulded, 21ft. 4in.; with a dead-weight
capacity of about 3600 tons. Her engines, which will be fitted
Messrs. Thos. Richardson and Son, of Hartlepool, are of 1
n::m]'l{nnl horse-power, with cylinders 22in., 35in. and 5%n. by 3%in.
stroke.

On Saturday, the screw steamer Coomassie, which has been built
to the order of Elder, Dam[mtcr and Co., of Liverpool, was
launched from the yard of the Naval Construction and Armaments
Company, at Barrow. The Coomassie is built of steel, and is
classed 100 A at Lloyd's, she is 812ft. long, 39ft. beam, and
2ift. 6in. deep, with triple expansion engines, having cylinders
23in., 38in., and 62in. in diameter and 42in. in stroke. e boilers
are two single-ended ones, 14ft. 6in. diameter, and 10ft. 6in. long,
at a working gressure of 160 ]b. to the square inch. This is the
fourth steamer exactly of this description that has been launched

from this yard, two for Elder, Dempster and Co., and two for the
British and African Steam Navigation Company.

THE SANITARY INSTITUTE.—The council have accepted an invi-
tation from the Town Council of Brighton to hold the Autumn
Congress and Health Exhibition in that town in September next.
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NEW COMPANIES.

THE following companies have just been regis-
tered : —
Corter Calovifuge Company, Limited,
This company was registered on the 25th ult.,
with a capital of £10,000, in £] shares, to acquire,
upon terms of an unregistered agreement, certain

inventions, particulars of which are not given,
and to buy, sell, manufacture, and deal in engine

and other king and stores and ships’ stores,
The subseribers are : —

Shares,
*Walter Glynn, 20, Water-street, Liverpool, ship-

T S S S
*J. R. Montgomery, 24, James-street, Liverpool,
by Buntzen, 14, Atherton-street, Liverpool,

A I R 1
. alyell Welch, Tower-chambers, Liverpool,

T e 1
*F. Richmond, 11, Seel-street, Liverpool, dis-
J. Jardine, 80, Brunswick-street, Liverpool,

o T i R S R S Sl s 1
W. H. Walker, 40, Castle-strect, Liverpool, char-

tered accountant GG A S 1

The number of directors is not to be less than
three, nor more than five ; the first are the sub-
scribers denoted by an asterisk; qualification,
£250 in shares or stock. The company in general
meeting will determine remuneration,

Henry Lister and Son, Limited,

This company was registered on the 25th ult.,
with a capital of £80,000, in £10 shares, to take
over the business of Henry Lister and éon, silk,
woollen, and worsted spinners and manufacturers,
carried on at Ash Brow Mills, Huddersfield;
Ford Mills, Horbury; and at 49, Bow-lane,
London, E.C. The subscribers are :—

*Henry Lister, Huddersfield

*H. R. Lister, Huddersfield

*A. E. Lister, Huddersfield A e .
*J. Law, Cleckheaton, card maker .. .. .. ..
*W. Blackburn, Cleckheaton, worsted spinner ..
G. Harrison, Huddersfield, cashier.. i

S. Britton, Huddersfield, salesman . .

H. 8. Peace, Huddersfield, finisher. .

The number of directors is not to be less than
three, nor more than five, the first being the sub-
seribers denoted by an asterisk, the first two
being managing directors; qualification, 200
shares, Messrs. Henry Lister and H. R. Lister
will be respectively entitled to £1000 and £600
per annum, and each other director to £100 per
annum. Solicitors, Messrs., Ramsden and Co,,
Huddersfield.

Shares,

.

e el e e el el e

Kings Norton Metal Company, Limited.

This company was registered on the 2lst ult.,
with a capital of £140,000, in £10 shares, to
acquire certain freehold land at Lifford, Kings
Norton, Worcester, under an ment to be
entered into with Thomas Richard Bayliss and
George Hagger, and to carry on the business of
manufacturing, casting, and rolling metal of all
kinds, also to manufacture metal sheets, tubes,
wire nails, screws, arms, ammunition, and projec-
tiles. The subscribers are :—

Shares.
*Arthur Greenwood, Alblon Works, Leeds, engi- -

B R R ol rs crkmins e s we
*John Palmer, jun., 50, Finsbury-square, mer-

oo T e Sl S S e e R i ST 1
*Major-General E. Micklem, 36, Hans-place.. .. 1
G. Greenwood, 106, Great George-street, S.W.,

e e e iy < P 1
G. Hagger, 18, Great George-street, S.W., engli- "

OCer. . w - - .e e - w.u _— i e
Herbert Melville Smith, 27, Duke-street, W.,

engineer R I R e m e 1
C. E. Bonsor, 8, Vincent-square, 8.E., clerk M 1

The number of directors is not to be less than
three, nor more than seven; qualification, £500
in shares; remuneration, £1050 per annum,
divisible. The first three subscribers are the first
directors. Solicitors, Messrs. Rollit and Sons,

12, Mark-lane.

Thomas and J, S. Turner, Limited.

This company was registered on the 26th ult.,
with a capital of £20,000, in £100 shares, to take
over the businesses of gun makers, nail, rivet,
wire, and wire article makers, carried on at
6, Fisher-street, Birmingham, and 19, Brook-
street, Middlesex, by Thomas Turner and James
Sandon Turner, trading as Thomas Turner and
Turner and Co. The subscribers are :— -

res.

*Thomas Turner, sen., Sutton Coldfield, Warwick 1
Thomas Turner, jun., 6, Fisher-street, Birming-
S, B INAIESY .. 2. .o s ss e Ew us
*J. 8. Turner, §, Fisher-street, Birmingham, nail
and rivet maker.. .. .. .. .. .. .. ..
Mrs. J. 8. Turner, Sutton Coldfield . .
*A. W. Lorton, Aston, gun maker .. .. ..
G. H. Blackwell, Aston, nail and rivet maker ..
J. Foulkes, 7, Strachan-place, Fulham, gun
AN T e e, il el S ek e T e
The number of directors is not to be less than
two, nor more than five; the first are the sub-
scribers denoted by an asterisk. Mr. Thomas
Turner is appointad chairman and secretary, and
Mr. J. 8. Turner managing director, each at a
salary of £2 per week. Mr. Lorton will not be
entitled to remuneration as a director. Solicitors,

Messrs, J. B, Clarke and Co., Birmingham,

o

e

Richmond Ironworks, Limited,

This company was registered on the 21st ult.,
with a capital of £25,000, in £10 shares, to carry
on the business of iron and steel manufacturers
and founders in all branches. The company will
enter into an nireemant with Wm, Cowper, par-
ticulars of which are not specified in the regis-
tered documents, The subscribers are :—

J. Shiel, M.E., Durham Ehﬂm.i
e o L )
B o, agine ..
T L, Tt gk, A - -

The number of directors is not to be less than
three, nor more than seven; qualification, £500
in shares; the subscribers are to appoint the

first. The company in general meeting will

determine remuneration. Solicitor, Mr. C. T,
Whinney, 10, Old Jewry-chambers,

—_—

Reliance Portland Cement Works, Limited.

This company was registered on the 20th ult.,
with a capital of £60,000, divided into 3000
10 per cent. cumulative preference shares, and
3000 deferred shares of £1 each, to enter into an
agreement with the London Agency, Limited,
particulars of which are not gi !

| ?vﬂn in the regis-
tered dmument.aq, to uire lands for mining,

quarrying, winning, and getting chalk, brick,
earth, clay, gravel, &e. The subscribers m;alrl —
nres.
“R. E. Workman, 28, Lime-street, ship broker ..
T. W. Wellsted, 896, Kennington-road, accountant
J. Riches, 25, Abchurch-lane, solicitor .. .. ..
C. W. Kirk, 138, Brecknock-road, N., accountant
J. W. Friuir.er, 14, Addiscombe-grove, Croydon,
secrotary tO A COMPANY .. .. s vv  oe s 1
J. lfi thrrh, 13, “Pf?:k{mm-bamca. Towcester,
cler S T e TR T
C. Bathe, 6, St. Andrew s-villas, Gravesend, :
CEEDBE GEDOE oo ui e eE CaRs Uil W e 1
The number of directors is not to be less than
two, nor more than five; the first are Mr. A. E.
Carey, G. Fraser, and B. E. Wirkman; qualifica-
tmnl; ten shares; remuneration, £100 per annum
each.

1
1
1
1

Williams, Fry, and Company, Limited.

This company was registered on the 2lst ult.,
with a capital of £20,000, in £5 shares, to take
over as a going concern the business of Portland
cement manufacturers carried on by Arthur John
Williams and Stephen Henry Fry, at Greenhithe,
Kent, under style of Williams, Fry, and Co. The
subscribers are:—

Bhares.

*A. J. Williams, Stone, Greenhithe, cement manu-
DAY v o ol el ol i s 1

"S. H. Fry, Stone, Greenhithe, cement manufac-
A MR e (R - T T 1
Lieutenant-Colonel F. C. Goad, 15, Harlington-
eolidy Bading. . B . e am v 1
J. O. Collier, 59 and 60, Chancery-lane, clerk .. 1

J. W. Davies, 84, Guildford-street, W.C., ac-
CONDEANE .. Gl i e e, s s o 1
R. W. Vaughan, C.E., 64, Broad-street-avenue .. 1
W. M. Bemister, Broad-street-avenue, clerk 1

The first two subscribers are appointed directors,
and will be entitled to retain office so long as they
may respectively hold 1000 of the shares to be
allotted in pursuance of an unregistered agree-
ment. The company in general meeting will
determine remuneration. Solicitor, Mr. R. T.
Bowerman, 3, Gray's-inn-square.

- —

THE PATENT JOURNAL.

Condensed from the Journal of the Commissioners of
Patents,

Application for Letters Patent.

«" When patents have been '*communicated” the
name and address of the communicating party are
printed in italics.

24tk February, 1890.

2006. Grass DecomratioNn with Metacvic LixiNgs,
E. V. Caspar, London.

2007. Criwps for Express Ropes, &c., N. Williams,
Manchester.

2008. GARTER, J. Martyn, Southwold.

2009, Smoes for Horses and other Aximars, W. Rose,
Birmingham.

2010. Wasmine Macmines, 8. Gregson, London.

2011. Lerriva-oFF Motiox for Looms, I. Kirkbride,
London,

2012, Gas BrackeTrs and CaanpeLIERs, H. H, Badams,
Birmingham.

2013. Fouwntalnsg, J. F. Bennett and E. P. Hides,
Sheffield.

2014. MeaL Sroxok Rusks or Casks, T. Sturtewagen,
Bath.

2015. Gas Lamps, S, Gratrix, Manchester,

2016. DerecTivE PHoToORAPH CamERAS, E. and T. A.
Underwood, Birmingham.

2017. SoLe and FisurLATE Irox Trovon, W. Lewis,
Dublin.

2018. Srockinas, J. A. Barfoot, Leicester.

2019. PerroLEuM Excines, J. N, Grob, 0. Schultze,
and A. Niemezik, London.

2020. Frasa Lamrs, H. Campbell, London.

2021. Smow Tickers for Goops, A. G. Pinfold, London.

2022. Corsers, M. L. Barlow, London.

2023. Tea Cappigs, &c., 8. Bridge, Lye.

2024. STeaM Stamps, E. 8. Brett and J. Hazlewood,
Birmingham.

39%5. ABATEMENT of SMokE from Furyaces, J, Ryson,

| N

2026. Tins, &ec., for ConvENIENCE in TraxsiT, H. H.
Badams, Birmingham.

2027, SvrerLyiNg AIR to FrLves of BoinLers, J. Petrie,
Rochdale.

2028. ApverTisiNG, J. F. Bennett and E. P. Hides,
Sheflield.

2020, CroppriNc MacriNEes for HEaARTRRUGS, J, Beever,
Halifax.

2080. Easixa the SaurTLeEs in Loowms, R. Eccles,
Halifax.

2081, CueckiNa Recerer of MoxEY in VEmicLES, J, M.
Black, London.

2082. PAPER-MAKING MAcHINERY, M. Duxbury and
J. Hargreaves, London.

2088. Grove FasTeNERrs, E. Randnitz, London,

2034. Propucing Stay Busks, W. 4. Causer and H. C.
Hopkins, London.

2085. Prorverring and MeasvrinGg Fruips, L. Vojacek,
London.

2086. Looms for Weaving, J. Seed, London,

2087. Neckraces, &e¢., V. Milward, London.

2088. Stop-morTioN for TwistinG Frames, F. L. Lumb,
London.

2089, FaciLe Camuyey Creaner, G, W. Crane, London,

2040. ComposiTioN for Roapwavs, &c., H. Benjamin,
London.

2041. Continvous Activo Kinx, G, Appiani, London,

2042. Recorp and Tarvvize Saeers, H. E. Dane,
Londomn,

2043. PortABLE Domestic Fire-extiNcuvisner, T. R.
Douse, London.

2044. Paxgrs in Imiration of Coinese CLOISONNE
ExamEgL, C. Bamberger, London.

2045. ELecrric SecoNpary Cerrs, A. M. F. Laurent-
Cely and L. A. Timmis, London,

2044, Smoorize StockiNes, L. Parsey, Leybourn.

2047. Torrepoes, D. K. Presgrave, London.

2048. Curmyeys of Gas, &c., BurneErs, F. P. Leca,
London.

2049, Seative of Caair Borroms, G. C. Thompson,
London.

2050, Compinep Fuer EcoNoMmiser, BMokE CONSUMER,
and Maxvracturer of O1n, R. Laird, Boston, U.S,

2051, Fire Paius, A. D. Warren, Worcester, U.B,

2052, Hinoes for Box Orroman Covcues, W. Parker,
London.

2058, Cawisters, H. Coventry.—(H. C. Ferrom, Hol-

land.
2054. G)M Exacings, J. Roots, London,
Eﬂﬁli;n EﬂHﬂHHﬂEB DiaricLaTioN of Tars, H. Propfe,
on,

2056, Vevocirepes, A. White and F. Stephenson,
London.

2057. Evectric MeTeRs, J. J. A. Aubert, London,

2058. ArcomoLic BEVERAGES, J, Stevenson.—(E. Riglet,
Franee.)

2050. Deviveriye Fortune Goops, &c., B. Knapp,
London.

a5tk February, 1890,

2060. Nitro-Compounp Powpers, W. D. Borland, the
“E.C." Powder Co., London,

2001. Propoucina a Liguip SBprav, F. E. Beeton,
London.

2002. Secvrino Borries, 8. T. Oldridge and F. J.
Russell, London,

20068. Working Ereerric Ramwavs, R. C. Sayer,
Bristol,

2064. Hoists, W. Clifford, Sheffield.

2006, FLusaing WATER CroseTs and Draixs, H. Brook-
field, Sheffield.

2060, FasTenmNGgs for WiNpow Basmes, G. R. Bayley,
Manchester.

2067. Raxoe Fixpers, H. C. Fleming and C. F. Hilder,
London.

2068. FrLuip-acTtUATED Brages, J. E. Loughridge,
London,

2009. Durrex Tarcer, W. Wright and T. H. Lidstone,
Plymouth.

2070. MacazINE CARTRIDGE Baas, T. W. Deane, Old
Trafford.

2071. Lamp FEEDERs, J. Bridge, Btaffordshire.

2072, OiL and Seirit Lavmes, A. Whicker and W. H.
Parker, Birmingham.

2078. HicH-PRESSURE VALVE Tar, A. W. King, East-
bourne.

Eﬂ}'ui;dﬂ.ﬂﬂl‘ﬁﬁﬂ for FirerLAces, J. E. Aykroyd, Brad-
ord.

2075. NeckTie HoLper, W. F. Lumley, jun., Chelms-
ford.,

2076. Rorary Motors, A. E. and E. O. Tompkins,
Manchester.

2077. Rivers, T. P. Lomas, London.

2078, ArTiFicIaAL or Brock Furen, C. H. Mowll,
London.

2079. Back Btraps for Vests, 1. Holgate, Leeds.

2080. Drum WaisTLEs, H. A. Ward and P. McDonald,
Birmingham.

2081, SteeL, M. F. Coomes and A. W. Hyde, London.

2082. Bocks for Boots and Suoks, R. G. E. Lempriere,
Bristol.

2083. ComBINED SasH FasTENERS and Lirrs, J. Collins,
Birmingham,

2084. Brass Tars, H. S. Lazams, London.

2085, Fire-ExTincuisaers, M. Frankal and W. M.
Majorkiewicz, London.

2086, ELECTRIC LaMP BockeTs, W. F. Wollin and E. H.
Werline, Birmingham,

2087, MetracLLic Marrresses, E. . Billington and J.
Holding, Livmg)ool.

2088. StrIKING Barrs in Lawy Bioriarps, Henning
Bros., London.

2080, Zinc Prates for Corovr Printming, W. L. Hare,
London.

2000, SvprLviNag Carponic Acip Gas, H. 8, G. Stephen-
gon, London.

2001, Coxsumizg Strips for LicaTyiNe Devices, J. H.
Farrel, London.

2002, AvroMmatTic BuTrrOoN-sEWING MAcHINES, A. J.
Boult.—(The Awmerican Button Fastener Company,
United States.)

2008, Brasting, J. Beswick, Liverpool.

2004, PREVENTING DISAGREEABLE SouNDs from VALVES,
W. P. Thompson.—(E. 8. Hildebrandt, United States.)

2005. NumpeEriNg and PeErForRaTING MAcHINES, J.
Brady, Liverpool,

2006, ErLectric Motors, R. J. F. Mostyn, London,

2007, TiLting Lapies' Dresses, H. G. Atkins, London,

2008, FAlry CrysTAL Maze, B. Elkan, London.

2000, ProTECTING THROW STRAPS of Looms, F. Wanécek,
London.

8000. MacmiNgE for Dryive Graiw, &c., C. R. Bonne,
London.

8001. HYDRO - CARBON GASLIGHT APPARATUE, L.
Gohmann, London.

3002, Stirrvps, G, Weber and A. Zachau, London,

3008. Reaurator for Weaving Loom Tackue, E. Hofel,

London.

3004. Maxvracture of WaTerrroorF Boarps, &c., C.
Weygang, Child's Hill.

3005. ApvERTISING, A. 1. Lightenhein and E. H. Burton,
London.

3006, Pessaries, J. S. McCants, London,

8007. ComrouND STEAM ENcines, R. M. Beck, London.

300S. SBecoNparYy Barreries, W. B. Hollingshead,
London,

8009. BLEacHING, &c., FiBrRoUs MATERIALS, B. D. Keene,
London.

8010. Caair for Suvspexpixcg Raivs, &ec., F. A. Barth,
London.

3011. See-saws, P. W. Atkinson, London.

3012. ComBINED PIANETTE and Harp, W. G. Jarvis,
London.

8018. SToRAGE or SpcoNDARY Barreries, C. J. Hart-
mann, London.

3014. WaeeL Tires, E. F. Eldredge, London.

8015. AvroMaTic LAUNDRY WATER DYER, E. V. Goad,
London.

8016. WrarrERS for HoLpixu Toeacco, J. Wadsworth,

London.
8017. ComrrEessors, H. C. Se nt, London.
‘oop, J. Howard and J.

3018. MacHiNgs for CUTTING
H. Geddes, London.

3019, Cioar BuxcHiNg Macmines, H. H. Lake.—(J. K.
Williaus, United States.)

8020. Steam Boirers, B. V. SBteenbergh, London.

3021. Maxvractvre of Chisers, J. O'Brien and J.
Carew, London.

3022. Rainway Vemicres, H. H. Lake.—(W. H. H.
Sigum, United States.)

3023. CommiNep Box, &c¢., Croggon and Co. and H. J.
Gardner, London,

3024. ELEcrric Motors, H. H, Lake.—(E. B. Parlhurst,
United States.)

3025, PLASTERING MATERIAL, G. West, London.

3020. ApverTisiNg, J. Cooper, London.
3027. Broves for Coorixe Purroses, &c., D. C. Defries,

London.

3028. Dyxamo-ELECTRIC MacHiNgs, A. C. Reignier,
London.

8029. Steam Boirer Furwaces, M. E. Herbert,
London,

3030, StAarcH, A. Weisz, London.

26th Felruary, 1800.

3081. StamrTing and Storrine Gear of CompPouUxD
Exoives, A. H. Wallis, Basingstoke.

3082. Parer Exverores, J. V. Eladen, Storrington.

3083. Urinars, E. D, Bush, Manchester.

3034. CroseT or Commong, E. D. Bush, Manchester,

8035. MacaziNe RiFLes, G. Perrna and M. Theoharescu,
London.

8086, BrEAD, J. Adair, Waterford,

8087. FasTeENING SkaTES to Boors, G. Hoyes, Barnsley.

80388, Corovren Lace Curtains, J. B. Wharton,
London.

8089. Tea and Corree Pors, W. H. Bulpitt, Bir-
mingham.

8040. Openince Tin Caxs, T. F. and P. Benuison,
Stockton-on-Tees,

8041. VarLve Gear for Bream Excixes, M. Wilson,
Glasgow.

8042. Gropes for InLuvmixaTion, R. Scott, Newcastle-
on-Tyne.

8048. Steam BoiLer Furxaces, A. and A. J. Bell,
Manchester.

8044. Fivismixno the Sipes of Woopen Boxes, &c., W.
Cummings, G w.

8045. BecuriTy of Warcaes, C. Brawn, London.

8046. Wrap for Excasivo UmBRELLAS, I'. A. Martin,
Birmingham,

8047. Resenvoir WriTiNG Ture and Pex, W. Brown,
Sheffield,

3048. Bwmoke-coNsuMING FiRe Bripce for Bream
Boivers, T. Dale, Kirkcaldy.

8049, BPRINKLING i.mmnﬁ upon Tomrxies, T. Holmes,
Manchester.

8050. Rack PurLevs for Winpow Brinps, H. Smith,
Birmingham.
8051. ApsustapLE Bearincs for RotTary SpispLes,
&e., J. C. Dalman and E. J. Blincoe, Birminghsam.
3052. CiroarR-MAKING Macmnes, H. Brogden, Man-
chester,

8053. Propucinc Matrixes for STereorvrivo, M.
Smith, Manchester.

3054. ApveErTisiNG, A. H. Heggs, Manchester,

3055, BampLE Caxs, 8. F. Cousins, London.

3066. STEAM BoiLer FrepiNa, &e., APPARATUS, J.
Murrie, Glasgow.

3057. SrtorPeriNG Borties and Jars, C. Melin,
London.

3058, ELECTRIC and TupvLAR PXEUMATIC AcCTION in
Oraans, J. J. Binns, London.

3059. Bpape HaxoLes, J. Lee, Birmingham,

8000. DriviNg Crains, C. H. Brampton, Birmingham.

3061. Taccine MacuiNgs, H. Colletand M. Merichenski,
London.

3002. TREATMENT of Sewacg, &ec., F. L. H. Danchell,
London.

3063. Trars for Bream, W. A, Clark, London.

3064. PortAaBLE Drawine Boarp, G. C. Inkpen,
Sonthsea.

3065, SaLe of SwreTs, J. Hont, London,

3006. MaNuracTUure of Groves and Cuvrrs, T. Hill,
London.

3067. Cueckinag and Recorping, T. W. Duffy and D.
Embleton, Leeds.

8068. ApvERTISING, M. Grieten, G

3000, CoMBINED SKETCHING Box and
London.
70. INDIA-RUBBER-woOD PaAvEMENTS, W. Weaver,
London.

ow,
aser, H. Hickley,

3071. Evectric Merer, W. J. B. Barber-Btarkey,
London,
8072, BeLr Corrective Rext CHairs, M. Korn,

London.

3073. SpriNG FasTExInGs or Sarery Pixs, F. Redman,
London.

3074. Punrinoe Excixes, J. G. Elliot, Liverpool.

75, INTERCEPTING TrAPs for Draixs, G. H. Light,
London.

3076. Devices for Svsrespize Crotmes, H. Gerbo,
London.

8077. Prorectrors for Boors and Snors, J. M. Henry
Liverpool.

3078. MicroraoxE, D. J. Wadén, London.

3079. Ba¥ery Lamp, J. Etherin , London.

3080. Trovsers, C. E. Winter, London,

3081. InseErTING CHARGES in Gas REetorts, C. Kings-
ford, London.

3082, FiramexTs for ELecTRIC Lamrps, R. Langhans,
London,

3083, Invince Dresses, W. Carey, London.

3084, ReovraTivag the SurpprLy of STEAM to SBTEAM
Excixes, B. J. B. Mills.—(T. . Q. Honeyicill and
C. J. E. Linnemann, New Zealand.)

83085, Reoviatinoe the Sverry of StEam to Screw
Excixes, B, J. B, Mills, (7. W, K. Honeyuill and
C. J. E. Linnemann, New Zealand.,)

3086, Curtiva Boarps from a Loc of Woobp, G. A.
Oncken, London.

3087. EvaroraTING BaLT Liguors, E. G. Lawrance.—
(5. Pick, Galicia.)

3088, BoiLER ATTACHMENT for Nomirvixe the Rise or
FarLr of the Warer Lever, H. J. Haddan.—(F. J.
Haut, Belgiun.)

3089, DryiNG GrRaANULAR MaTERIALS, 8. Seckendorf. —
(M. Reuland, Germany.)

30%0. Repvucing the VieraTioN in CycLes, G. Jepson,
London,

3001. MouLps, B. Bloomer, London.

8092. MouLps, B. Bloomer, London.

3098, Pressina Crote, H. H. Lake.—(D. Gezsner,
U'nited States.)

3094. PorTaBLE EvEcTRIC LAMPs, The Mining and
General Electric Lamp Company, D. G. Fitzgerald,
and A. H. Hough, London.

3005. Covovmina Matrers, H. H. Leigh.—(R. .
Willwns, Unifed States,

3096. ELectric MeTERS, 8. Z. de Ferranti, London.

8097, ELecTrIiCc METERS, 8. Z. de Ferranti, London.

3098. Corovring Matrers, H. H. Lake.—(Wirth and
Ca., Germany.)

3009. Direcrine Guns and TorreEpoes, M. H. Hurrell,
London,

3100. Burwers for Hyprocanrpox Lamps, J. W. B.
Wright, London.

3101. BreecH-LoADING Orpxaxce, C. E. 8. Parker,
London.

27th February, 1890.

8102. NumericaL Counters, T. W. Harding, Leeds.

8108. Samrrivcg Burter, W. McDonnell, Limerick.

8104. FirE LioaTERS, G. Myers, Sheflield.

8105. HEATING RaiLwAY Cars, T. 8. Glover, London.

8106. Wasnimno MacHiNEs, T. hmdfnrd. Manchester.

8107. SmurrrLes for Weaving, W. Knight and R. Ash-
worth, Manchester.

8108. Birriarp Cues, C. E. Harrison, Manchester.

8109. PraTes, A. B, 'I’nmmr and B. Jackson, London,

3110. SpriNGs for MAGAZINE SMALL-ARMS, B. F,
Cocker, Sheffield.

3111. DustriBUuTING DRY Livg, &c., F. J. Blinkhorn,
London.

8112. AvsusTABLE PNeEUMATIC BoLg, J. J. Mason,
Lincoln,

8118. CovrrLivas for ProPeELLER, &c., SHarms, R.
Berggrin, Erith.

3114. Grizpinc and Porisaixc Stones, W. Crosland,
Miles Platting.

ﬂl]i'i Sewine Macaise TreapLes, J. Aleock, Stafford-

re.

8116. BoiLer Tuees, W. Keyworth, Hull.

8117. AERATED WATER, J. P, Jackson, Live

8118. Smirs’ Bertus or Beps, E. R.
Liverpool.

3110, Opexing RaiLway Carpriace Wisxpows, F. W,
Wright, London.

8120, Hearivg and VestTiLaTive Hovses, R. H. Rad-
cliffe, Waterloo.

8121. Maxvracture of Gruass Borries, D. Rylands,
Barnsley.

8122, Fryixoc Fisn, A. H. Tucker, London.

8123. Cricxker Bars, C. Rose, j;\m., Southampton.

RA

illington,

8124. Svoreixc and STARTING McARs, J. W. Peirce,
London.

8125, MaxvracTure of Sprine Hooks, M. Turnor,
Birmingham,.

8126. BoLt StarLes, Sockers, or PrLaTes, A. W. J.
Littley, Cheltenham.

8127. MetTaLLic Packing for Pistox-rops, J. T. Hedley,
Newcastle-on-Tyne.

3128, Spreep-vanrviNag Gear, W. J. Munden, London.

8129. SmvrrLes, G, W. Lyons, Hulme.

3180. Gas Lawmprs, T. C. J. Thomas, London.

3181. InpicaTine and CoxtTroLLixg Fares, H. Milller.
—(E. Knoop, Russin.)

8182. Down QuiLrs, E. W. Frankenberg, London.

3133. Evectric Lamres, F. R, Boardman, London,

8184. WasmixG or Diering Sueep, &c., 1. 8, and J. T.
M¢Dougall, London.

3185. Tixn Orexens, J. T. Stewart, Hartlepool.

3186, Sevr-oreNing Lip for Casks, 8. Beckett and T.
Wood, Hull.

8187. Grass Borrres, W. Ambler, London,

8188, Grass Borries, W. Ambler, London.

3189. Brakes for VEmicLes, A. J. Boult.—(A. Krefs-
schmar, Saxo

8140. Lapies'
(W. H. Phkelps, India.)

3141, Prevestina Homrses from Borrize, G. M. and
T. Parkinson, London.

8142. Lirrivo Invavips on Beps, &c., T. Duncanson,
Liverpool.

8148. Takivo Dimexsions of the Foor, J. R. y Cid de
la Paz.—(M. R. y Cid de la Paz, m-inf

8144, CorrarsipLE Lawpine Net, D, Reld, Glasgow,

n.)
ﬁmmﬂ Hamts, W. P. Thompson.—



—

210

———

3145. PortasLe O1L Gas Furyace, The Lucigen Light
Company and T. M. Jarmain, London,

8146, Guipes for Finvcers of RecistErizg Diavs,
A. Wood and T, Davies, London.

3147. Sarery STirrUes, R, Fiek, London.

3148. CoxstrucTtion of Srix Tor, T. 8. James, London.

3140, Cueckivyg Suurrres of Looms, G. Thomson and
J. Hampshire, Huddersfield.

8150. Cuairs, R, H. Gudgeon, London.

3151. PrevENTING INCRUSTATION in BOILERS, W, Grove
and L. Lewis, London. '

3152. Maxvractore of ELEcTRICAL CoNDUCTORS, W.
A. Thoms, London.

3158. MaxvracTuRING ELECTRICAL CoNpUcTORE, W. A.
Thoms, London.

%ﬁ'_ Hﬁnﬂnﬂnu of é&r..mvﬁ. éw A. Thoms, London.

OTOGRAPHIC CaMERA Sripes, F, A. G

and H. F. Ainley, London. il

3156. Lusricatoms, &c., G. Butler and T. Kendrick,
London,

3157. Pires for Foorpatas, R. P. Fisher, Fargate.

3158, PREPARING SticKs for UMBRELLAS, &c., J. Metz,

8150, Feeprxa Parer to Prixtine MacHiNes, R.
Cresswell and M. Heslop, London. [
3160. ArpaRATUS for MAKING WATER-GAS, B. von
Steenbergh, London.
3161. Crocks, E. Edwards.—(J. Pallireber, Germany.)
8162, PaviNg MATERIAL, J. C. Merryweather, London.
8163. Evrecrric Switrcaes, P. P. Alexander, London.,
8164. Sminrs, C. Mays and W, P. Pepys, London.
3165. Arpamarus for Pravixe a Game, J. N. Tripp,
$166. Foop for H
ooD for Horses and Carrie, T. G. Whitchouse
B e ' |
107, ACTURE of CArPETS, G. T. Todd and W,
Tannahill, Glasgow, :
8168. Lastiza Boots, C. Wassell, J. Hunter, and P.
ﬂﬂﬂﬂm%t’ Glasgow,
» MLECTRO-HEATING APPARATUS, C. E. Carpenter,
London Lk

3170. HEFLTIPLE DriLLine MacHing, R. Griffith,
o,

25th Febrvary, 1890,

8171. Arrriance for Houpiva Sieeves, T. 8. Lavis,
Newton Abbot.

8172, Vevocirepes, J. J. Wardle, Newcastle-on-Tyne.

8173, TorreEpoEs, G. R. Murphy, London.

8174. Rixo Frame SeiNpLes, &c., T. Wrigley, Man-
chester.,

8175. Fastexee for Winpow Sasues, E. Pearson, South
Woodford.

3176, Marcues, C. F. Martin, Cheltenham.

8177. Kxoms, LEs, &e., for Doors, W. J. Rogers,

3178. Grinping CArDps of CArDING Excines, G. Casey,
London.

8179. Reavrarivg TEMPERATURE, G. W. Crowe aud W,
K. Massam, Barnsley.

8180. Navricar Arrriaxces, T. Y. Rowe and M. D.
Hammill, Liverpool,

8181. Frixcep SHawirs, &e., G. Reiss and J. Bauer,

alsnﬂ.mémr'ﬂ

orroN Goops, R. Middleton and H. T. Jones,

Manchester.

3183. BracELETs, BcARF Suipes, &c., H. Allsopp, Bir-

3184. Pavine Brock, A. Rovedino, London.

8185. TRavELLING TRUNKS, G. Martin, Bradford.

8186. MecHANICAL STOKERS, J. Proctor, Manchester.

S187. Inpia-rUuBBER TirEs for Bicveres, H. H. Wad-
dington, Manchester.

3% ~G Hosiery, G. Hadden, Manchester.

81807 Hearta Ruos and Mars, W. and T. W. Millward,

8190. Lace, E. Doughty, Nottingham.
8101. Toor-moLpiNG MacHINEs, &c., A. Muir, Man-

3192. CenTRIFUGAL MacHINES, R. 8, Baxter and G. D.
Macdougald, Dundee.

8103. TraNsFoORMERS, J. Swinburne, Wimbledon.

8104, Drivive, &ec., Looms, R. L. Hattersley and
J. Hill, Keighley.

8195. CommpixaTioN of Spooxs, &c., with the Covers of
TabLEs, &c., J. W. Tolhurst, London.

8106. ELecTRICAL APPLICATION for ALARMS in VALVES,
8. Walker and G. Mills, Radeliffe.

8197, Crmourar Saws, J. E. Bott, London,

3198, m“{"‘“"‘ Draweack for Rams, W. Norris,

wic

8190. ScreEw PROPELLERS, J. Hurﬁr, Liverpool.

8200. RecisTeERING ORDERS in Hoters, &ec., G. B.
Bulmer, Leeds.

3201. Crora-sTRETCHING MacHives, C. L. Jackson,

on.

8202. DeracHABLE CLiP for NEckTIES, W. G. C. Hughes,
London.

mm m’.l‘m':'mrlfﬂh&l. GrLass, G;i[.-etilfh, London.

)CKS for GULLEYS and other Trars, P. Mooney,

Manchester. ]

3205. LigarNina Coxpuctors, F. Cook, London.

$206. CAxopy-wINGED Stove Froxt, E. V. Goad and

A, Tuck, London,

82)7. INSURANCE AGAINST Accipexts, J. Tourtel,

3208. MiLE DELivERY Caxs, F. J. Ingram and J. R.
Hill, London.

3200, ﬁ:mmrnm Saxp from Water, G. F. W. Hope,
London.

3210. CorroN Giws, W. Fenwick, Manchester,

8211. Screw Borrs, R. B. U. H. J. Duncan, London.

8212, Svorrers for O1L Caxs, W. Redman, London.

3218. Rorany Excixg, C. E. Challis, London.

8214. Maxvractvre of Buttoxs, &ec., K. Wagner,

8215, FastEnmwo Door Kxoms to Seinprrs, R. A.
Meredith, London.

3218. ToastiNG ArPARATUS, G, F. Griffin, London.

mmmms for Corrine VeExeers, C. W, Spwr,

8218. TicaTeNEr for Burter Casks, &ec., J. White,
w,

3219. Motive PoweRr, R. Gold, Glasgow.

3220. Propuction of MeTALLIC SoDiUM, J. Greenwood,
London.

8221, FLusHING APPARATUS for WATER-cLosETS, W. H,
Hawkins, London,

3222, Jorst for Fismiwe Rops, &e., J. R. Bolton,
London.

8223. RecepTAcLE for Rainwav Tickers, F. Cowley,
London.

8224. Heamine Resisting Linixg, L. d'Emile Muller,
London.

8225. Hat Brim ProTECTOR, M. Slater, London.

3226. JewerLrery, W. Barr, jun.,, and D. McKay,

GlnI%m.

8227, Firuivc FrexieLe Brappers, H. Duerden,
London,

8228. Cuurws, T. Bradford, London.

8229, SvurporTiNG GLosT Warg, E. Leak and H.
Aynsley, London.

8280. Pappixa for GarmEesTs, J, Tillett, London.

8231. KeerinG ELectroMOTIVE ForcE CoNsTANT,
J. S8hipp, London,

8282. Makiva Lixks for MeTaLLICc CHAINs, W. Fiddian,
London,

8288. RorLis for Tron Tumes, C. Faulkner and W. H.

Lloyd, London.

8284. Direcr Acriva Steam Pumes, M. Kohn,
London,

8285. Crir Bracker Horper, H. Schooling, jun.,
London.

3286, Hor-AIr Gas Lanps, F, Siemens, London,

8237. Bamrs' Gaxaways and CompaxioNn Lappers, C.
Thomson, London.

8288, BrLeeve Lixks, J. A. Fincher, London.

3289. Erevating Basps for OrpNavce, T. English,
London.

3240. AnTiFiciAL TarTARIC Acips, A. A. Brehier and
B. G. Talbot, London.

8241. Fierp Gux Carriaces, T. English, London.

8242, UriLisina Liguip Hybrocareons for LiGHTING
and Hearixo, H. H. Doty, London,

THE ENGINEER
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3243, CorravsibLe, &o., MeTaL Tusks, H. C, Sanders,

London.

8244. BorTrLE-wasmiNG  Aprapatrs, W. Beetham,
London.

3245. SEeEPARATING Gorp from Ores, W. D. Bohm,

London,

3246. BeparatTiNG Gorp fromm Ogres, W. D. Bohm,
London.

3247, Sroox for ApmixisteriNg Foop, A, K. Cordes,
London.

3248. Gawme, J. le Messurier, London,

3249. Bockrrrs for Game Covrrs, J. le Messurier,
London.

3250. Toy Cycres, D. Blaikley, Glasgow.

13t March, 1800.

3251. Removing Water from Pires, A, Masson and
R. Scott, London.

3252, Sevr-suepLYING PEN, A. Hill and G. Appleton,
Birkenhead,

3258. PorTABLE Stanps, &c., A. W. Kemp and J. G.
Rollason, Birmingham.

3254. PenuoLpErs, C. W. Robinson, London.

3255. O1L Caxs, &c., A. Donald, Dundee.

8256. Creayiva Lamp Grasses and Borries, A. Franks
and 8. W. Williams, Wolverhampton.

3257. GEAR for Deracming Boats, W. Cooper and J,
Holdsworth, Hull.

3258. ComminaTiox TooL Casivers, E. H. Marples and
F. Lamburn, Sheflield.

3250, CrusHING MacHINEs, G, Norman, Sheffield.

3260, New ConstrucTivVE Tovy, T. Sturgeon, London.

3261. Fivterive Warter, H. H. Lake.—(0. H. Jewrell,
United States.)

3262. BoLts or Carcmes for LowemriNa Boars, W.
Cooper and J. Holdsworth, Hull,

3203. EXTENSIBLE STANDARDS for Lames, H. D. Hinks,
Birmingham.

3204. WaTERrRoOF PAPER and TEXTILE FABRICS, A, A.
Haigh, Manchester.

3265. VENTILATING the TEMPERATURE in FaAcTORIES,
B. Ormerod, J. F. Davies, and W. Haythornthwaite,
Manchester.

3206. HorizosTtaL Sawixe MacHixes, B. Townson and
J. Dixon, Barrow-in-Furness,

3267. Courring Macuinegs, H, M. Marsden, Sheffield.

3208, Becurinc Winpows, J. Coppard, London.

4209, THrREe Wayvy Varves, G. W. Crowe and W. K,
Massam, Barnsley,

3270. Waterprroor Garmexts, L. Mistovski, Man-
chester,

3271. Dy~Namo-ELecTRIC MacHiNEs, C. N. Russell and
R. A. Scott, London.

3272. ContROLLING ELECTRIC CURRENTS, G. E. Fletcher,
Edgeley.

3278. LisaTivg of RaiLway Traixs, G. E. Fletcher,
Edgeley. :

32764. MeraL Taxks, &c., W. Orr and P. 8. Brown,

ow,

3275. RepvcrioNn of Merarvic Ores, G. Simonin,
Manchester.

3270. TELerHONIC APPARATUS, A. Whalley, Helsby.

3277. Gas Goverxors, E. Patterson, Glasgow.

3278. Door Mats, &e., R. Grunwell and G. R. Searr,
Halifax,

3279, HeaTing WaTer, W. H. Skinner, Exeter.

3280. Lozexce, P. Kent, London.

3281. Stanps for Dispraving Proroomrarns, E. J,
Wakeling, London.

3282. Pevcin. Pocker for Coar, &ec., J. R. Alexander,
Edinburgh.

3283. PeEramBuLATORS, &c., E. J. A. Babbage, Ply-
mouth.

3284. DeExnTAL IMPLEMENT called Courrer and Dig,
H. A. Laurence, Ealing.

8285. MacHiNERY for Makino Bricks, &c., W. Sayer,
London. ;

3286. Grass, J. G. Sowerby, London.

3287. Mamine, &c., SteaM BolLers, A. Anderson,
Monkwearmouth.

3288. DEracHING Hooks, W. H. Wise, Brockweir,

3280. RoLLER MiLrs, A. M. Robinson, Live L

3200. Fire REevivems for Domestic Usk, E. B Scruby,
London.

ﬂﬂghdﬂm'rm for GurLLey Traps, H. Bagshaw, Shef-

3202. ToBULAR APPARATUSES for HEATING FEED-WATER,
A. Schueider, London.

3208. Toy, G. Carette, London.

3204. FromraL OrNaMeENTS for WEARING APPAREL,
B. Kempner, London.

8205. PropuciNg Taxxack, 'P. Houston and C. Beak-
bane, London. z

3206. Stups to PrEVENT SrirpiNg for Homrsesmoes,
J. Whatmough, London.

3207. Tap, F. B. Hanbury, London.

8208. Curray Pore Rive and EvE in ONe Pieck,
G. H. Dreghorn, Inverness.

3200. ApveERTISING, &c., CarDs, G. Delgado, London,

3300. Frames for Opricarn Grasses, R. Wells, London.

3301. MacHiNErY for PrinTiNg Faprics, E. and A.
Samuel, London,

4302. Steam GENERATORS, L. 8, and J. T. MeDougall
and T. Bugden, London,

3308. Fast Dye Sturrs, B. Willcox.—(The Faiben-
Jabrilen vormals F. Bayer and Co., Germany.)

3304. ArpParaTUS for SurrLy of Gas, &e., M. C. Green-
hill, London,

3305. StartiNa and StorrinGg TraMcARs, &e., J. Stark,
London.

3306. Furwace for Costinvovs Carpoxising, H.
Ekelund, London.

3307. Savckers, C. J. C. W. Hyne, London.

3308, Fouxtamy Pexs, F. 0. Chorley, London.

4309, Tomacco Pires, F. 0. Chorley, London.

3310. New PuzzLe, R. smith, London.

4311, ApuusTABLE FiLg, J. Pugsley, Bristol.

3312. PuriFicaTioN of BEWAGE, ?}Y E. Adeney und W,
K. Parry, London.

3313. Boat DErAcHING APPARATUS, E. J. Hill, London.

3314. Commivatiox KerrLe and Seirir Stove, E.
Werninek, Birmingham,

3315. PELLERINES, M. Wedlake, London,

3316. Lirrs, H. C. Walker, London.

3317. FasteniNe Device for Groves, &e., A. Thiemt,
London.

33818, BoiLer Pomrs, A. Miiller, London.

SELECTED AMERICAN PATENTS.

From the United States’ Patent Office Official Gazette,

418,198. MeTHOD 0F MAKING COLLARS ON AXLES BY
LECTRICITY, H. Lemp and E. Thomson, Lynn,
Mass.—Filed August 19, 1880, "
Claim.—(1) The herein-described method of securing
rings, washers, collars, or other perforated objects to
metal bars, rods, or other pieces of metal, consisting in
passing a current of electricity through the metal
“

418198,

piece in volume sufficient to soften the same, and then
subjecting the Piﬂ!ﬂ to endwise ssure, so0 a8 to
swell orexpand it at both sides of the perforation. (2)
The herein-described method of fastening a perforated
piece of metal to another metallic piece passin

through the perforation, consisting in including sai

metallic piece in an electric circuit, passing an eleetric
ewrrent through the same in amount sufficient to
soften it, and then subjecting such piece to compres-
sion, 80 as to cause it to expand laterally at either side

of the perforated piece. (8) The herein-described
method of securing a orated piece of metal to
another piece threaded gh the perforation, con-
sisting in causing a heating current of ula-utrlt&ty to

h the threaded piece until the same is

eated to a welding tem‘!'nmture. and muui)‘:ﬁ it to
swell orexpand laterally at either side of the perforated
siece, as and for t wse described. (4) The

thod o

ercin-described me of keying a perforated object
to a piece of metal threaded ugh the perforation,
congisting in providing the perforated object with
recesses, openings, or depressions to one side of the
perforation, null:ﬁ:cting the threaded piece to a heating
and softening current of electricity, and then applyi
force in a direction to cause it to swell or expan
laterally at the sides of the perforated piece, and to
enter the said recesses or dﬁrrmiuna. (5) The herein-
described method of keying a perforated piece of
metal to a bar or rod, consisting in softening the bar
or rod by an electric current passed through it and
then subjecting the bar to pressure, so as to cause the
softened metal to expand and enter key ’?‘Eeuingﬁ or
recesses in the perfornted piece. (6) ¢ herein-
deseribed method of limiting the longitudinal extent
of the expansion to e¢ither side of the perforated piece,
consisting in applying collars to the piece subjected to
electric heating and pressure at points thereon removed

a determined distance from the perforated piece. (::3
The herein-described method of fastening a perfornte
piece of metal to another piece threaded through it,

consisting in providing one or more notches at the
edge of the perforation, passing a softening current of
electricity through the threaded piece, and then sub-
jecting said piece to a force which will eanse the same
to expand laterally into the notch and to either side of

the perforated picce.

418,182, LocoMoTIVE SMOKE STACK, E. W. M. Hugles,
Chicago, IHl.—Filed May 23rd, 1889,

(laim~(1) In a smoke stack, the combination, with
the two cylinders A and A’ of a pressed steel base
secured thereto, the upper portion of which is provided
with & eylindrical flange, which is secured between
said two cylinders, substantially as deseribed. (2) In
a smoke stack, the combination, with the cylindrical
portion, of a base secured thereto, composed of two

418182
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flanged pressed steel pieces B and C, one of which is
bell-sha and cut away at the front and rear, sub-
stantially as described. (3) In a smoke stack, the
combination, with the two cylinders A and A', of a
top composed of two pressed steel pieces D and E, one
of which is provided with a flange K, which is secured
between said two eylinders, substantially as deseribed.

418,287, Ruxyixc BoArp ror LocoMoTIVES, E. 1. M.
Hughes, Chicago, Itl.—Filed July 8rd, 1889,
Claim.—(1) The pressed steel ranning board for loco-
motives, consisting of one or more pieces, one end of
which A has a plain flat surface, and the other end B
is provided with corrugations G, pressed therein in
the process of manufacture, substantially as described.
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(2) The pressed steel running board for locomotives,
one portion of which is provided with corrugations G
upon its surface, and the combined ridges F, all

pressed therein in the process of manufacture, sub-
stantially as described,

418,365, TarasHing MAcHINE, L. Bronson, Buffals,
N.Y.—Filed June 13th, 1887.

Clewim.—In a thrashing machine, the combination,
with the cylinder or concave having openings or per-
forations, of a series of knives provided with screw-
threaded shanks arranged in said openings, screw nuts

(418,365.
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applied to the shanks of alternate kmives, washers
applied to the shanks of the intermediate or inter-
vening knives between the nuts of the adjacent knives,
and serew nuts whereby said washers are sccured in
place, substantianlly as set forth.

418,383, Berr Lacixc NEeebpLe, H. Bozieorth, Platts-
burgh, N.Y.—Filed June 26th, 1889,

Claim.—(1) A lacing needle having an eye in its butt
end and a reduced shank extending beimnd the eye in
the direction of the length of the needle and provided
with an enlargement at its extremity, the said shank
and enlargement h-alngi]uf less width at their points of
greatest width than the diameter of the butt of the
needle, substantially as set forth. (2) A lacing needle
having its butt reduced and tfrovtdmi with an eye, and
a shank or extension projec from the said reduced

rtion in the direction of the length of the needle of
¢ss diameter than said reduced portion, and having an

11, and formed with a shank 12 of Jess \
the said reduced portion, extending in the direction /

of the length of the needle and terminating in a cirenlar
418393,

t at ita extremity, substantialy as set At
m:ndhﬁlfnmw mhiu.md nd:nad. : =

head 15, diagunally opposite shoulders 18, 14 r-_ g
formned at the junction of the said parts 11, ii,
?11 eye in the reduced portion 11, substantially as set
orth. .

418,404, VaLve Gear, 6. A. Franke, Miilka
Pruasia, Germany,—Filed Maveh 5th, 1889, ]
(laim.—(1) In a valve gear, the combination, with a
main valve provided with inlet ports ﬂﬂﬂﬂﬂd to regu-
late with the cylinder ports, of cut-off plates haviag 3
ports operating on the inlet ports of the said maiy
valve, a governor for controlling the said cut-off 4
to cut the steam off sooner or later to the main valve,
and an expansion valve provided with a steam inleg
pmxnﬁc adapted to register with the ports in the said
cut-off plates, substantially as shown and described.
(2) In a valve gear, the combination, with main
provided with inlet ports and an exhaust port opem -
ting over the cylinder ports, of cut-off plates provided
with ports adapted to register with the inlet ports of
the said main valve, the said cut-off plates being con-
trolled by the governor, and an expansion valve pro
vided with a steamn inlet passage adapted to register
with the ports in the said cut-off plates, substan n‘ﬁ‘u
as shown and deseribed. (8) In a valve gear, the com-
bination, with main valve provided with inlet ports
and an exhaust port operating over the cylinder ports,
of cut-off plates provided with ports adapted to register
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with the inlet ports of the ‘said main valve, the sal
cut-off plates being controlled by the governor, am
expansion valve provided with a steam inlet passage
adapted to register with the ports in the said eut-off
plates, and two excentrics driven from the crank-
shaft and controlling the said main valve and the
expansion valve, substantially as shown and described.
(4) In a valve gear, the combination, with a main valve
provided with inlet ports adapted to regulate with the
eylinder ts, of cut-off plates having ports operat ._--%
on the inlet ports of the said main valve, a governor
for controlling the said cut-off plates to cut the steam
off sooner or later to the main valve, and two excen-
trics controlling the said main valve and the said
expansion valve, and elliptical wheels driven from the
erank shaft and operating the said excentrics, substan-
tially as shown and described. '

418,518, Pistox-rop Packing, C. O Jerowme, Chicago,

fU.—Filed August 27th, 1889, '
Claim.—{1) The combination, with a stuffing-box
and a piston-rod, of a series of sectional soft-metal
packing-rings arranged to break joints, an expansible
steam-setting band embracing the serics of pﬂﬂkﬁ
rings, a screw attached to one end of said band y
loosely passing through the other end for limiting the
expansion of said band, and cups forming tight joints
with the packing-rings, substantially as set forth. :
The combination, with a stuffing-box and a pistﬂu-:;;
of a pair of soft-metal sectional packing-rings ]
side by side to break joints, an expansible steam-
setting band slightly narrower than the combined
thickness of the packing-rings, and the cups forming
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tight joints with the rings and overlapping the side
edges of the band, the central portion of said band
being exposed to the steam, substantially as set forth.
(3) The combination, with a stuffing-box, a gland
having a condensing recess therein, a drip pipe, and
packing, of a pair of sectional soft-metal packing-rings,
an expansible band covering the greater portion of the
exposed surface of the packing-rings, cups having
tight joints with the rings and overlapping the edges
of the band, a bushing, and a spring located betweoen
and bearing against the bushing and adjacent cup,
substantially as set forth, 1

418,662, Die ror Maxina Rorrep Forcinas, €. B
(ould, Leowminster, Mass.—Filed Avgust 144k, 1880,
Claim.—The combination of a die concave longitin=
dinally and a die convex longitudinally, the faces of

418562] . 9 |

said dies having grooves and outwardly-hevelled eut-
ting-bosses at the sides of the ‘ve};. the ! lle

sides of said bosses being vided with indent: 1'#3

the bases of said indentations being flush with the
surface of the bosses, substantially as described. | '
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