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SOUTH AFRICA FROM AN ENGINEER'S
POINT OF VIEW.

(From owr Special Commissioner.,)
XVIIL.L*~THE THEORY AND I'RACTICE OF THE
RAILWAY SYSTEMS,
(Continved from page 159.)
CareTOWN, January 1st.

The Natal Government Railways,—We now come
to the Natal Government Railways, and in dealing
with these I must speak with bated breath, for
just now there is a fiery controversy going on on the
subject of railways—a controversy so strong that even
the visit of Mr. Chamberlain was hardly sufficient to
subdue it temporarily. Now that he has passed the cam.
paign is waging again as fiercely as ever, and it is on the
momentous question as to whether the main line on the
route to Johannesburg shall be doubled or an alternative
line built. Of course it is political. All railway ques-
tions in self-governing Colonies are. And in this case it
is the point on which the pending elections "are to be
fought. Natal voters are divided just now, pot into
Conservatives and Liberals, or Progressives and Moderates,
or Protectionists and Free Traders, but into Double-
main-linists and Alternativeists. I shall not enter into
this discussion at all, beyond mentioning a few facts
which should carry conviction to the outsider whose
brain is not aflame with Party fanaticismu. I also send a
separate map illustrating this question, and a compara-
tive diagram showing the mileage and altitudes of the
two routes.

The N.G.R.'s live out of their traffic with Johannes.
burg. That traffic is assured to them for an indefinite
period provided that they can compete with the Portu-
guese line from Lorenco Marques (Delagoa Bay). As the
crow flies, Durban is 310 miles from Johannesburg, and
Lorenco Marques 280 miles. The present railway from
Durban to Johannesburg is 483 miles, and the journey is
done in twenty-seven hours. I'rom Loren¢o Marques
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the distance is 396 miles, and the time occupied is
twenty-four hours. The C.S.A.R. are contemplating
shortening the route through the Transvaal from
Johannesburg to the Portuguese frontier still further;
and thus, unless Natal can shorten her route, she will
lose much of her traffic with Johannesburg. The alter-
native line proposed would run north of the existing line,
forming with it a loop, with its junctions at Durban and
Waschbank.

A comparicon between the schemes for doubling the
existing main line and constructing the alternative double
line shows that the latter would shorten the distance by
50} miles, obviate 21 miles of curves, and reduce the
maximum rise and fall by 1188ft. The maximum grade,
too, of the proposed new line will be 1 in 50 instead of
1 in 30, as at present, and this will more than double the
haulage q:sncity over the ruling gradient. These
features will have the effect of reducing the time
between Durban and Waschbank by six hours. As a set-off
against all these advantages we find, in favour of the
scheme for doubling the existing line, merely that this
latter, including easing curves and ients, will cost
about half a million pounds less to carry out. As, how-
ever, with the alternative line, the profits by increased
traffic and cheaper methods would probably amount to
more than that figure in one year, and as without it
much of the traffic will be permanently diverted to
Daiﬁon Bay, this small extra capital expenditure is not
worth considering. The secret of much of this political
tu&p?itinn is that the alternative line will not pass

gh Pietermaritzburg, the capital of the Colony.
The vain endeavour to bolster up Pietermaritzbury
simply because accident has made it the political capi
of Natal, while Durban is the real centre of industry,
commerce, and progress, may cost the Colony a heavy
loss of money.

What the world wants, what Natal wants, if she wishes
to make money, is to vide the best, shortest, and
cheapest route between ban and Johannesburg. As
far as economics are concerned, Pietermaritzburg, in
spite of its ponderous name, is of no econsequence at all.

* No. XVIIL—first part—appearcd February 18th

It might as well be placed in the centre of Siberia as far
as taking it into consideration in this matter is concerned.

to insist that all railways between New York and Chicago
should deviate so as to pass through Washingto
the attempt of certain Natal politicians, to include Pieter-
maritzburg in the main line between Durban and Johan-
nesburg when it has been proved that there is a far better
route to be followed.

present moment, including that extension which pene-
trates the Orange River leading to Harrismith, must, 1
imagine, be as nearly as possible 600 miles.
detailed list of extensions and projects, as while this war
of the routes is going on one can speak with no certainty
on this head.
eventually prevail, and that the alternative line will be
put in hand shortly, we may place work in progress and
the immediately prospective lines at some 300 miles,
makin
900 miles.

just now. With the management of these and other

It would be as reasonable for United States politicians

n as, A8 18

The mileage of the Natal railways running at the
[

give no

Assuming, however, that reason will

a total of operating and prospective lines of

The Central South African Railways.—We now come
Boer Republics as the Netherlands Railways. |

13294 miles only, the railways are for the time being by far
the most important and interesting of all in South Africa |

South African railways I propose to deal in a separate
article. Suffice it for me to say that the energies of the
C.S.A.R. are being devoted seriously and with great
intelligence to rectifying the defects of the old system.
These are many and serious.

[ have already in this article pointed out how the
forthcoming short lines between Kimberley and Spring-
fontein, and Fourteen Streams and Klerksdorp, will
revolutionise certain of the important trade routes of
South Africa. There are other equally important altera- |
tions in progress. At the present day there are practi-

cally no printed data concerning these lines and projects | Great Britain, and the result (
in Pretoria and Bloemfontein are replete with very

to assist the man who is looking for information; there
ig, in fact, no such thing
the public can lay hold of.

as an accurate time-table which @ weird - looking

Of the smaller lines above mentioned, that from Krugers-
dorp to Rustenburg is for the puzgoae of tapping the
richest tobacco growing centre in the Transvaal, while
the Sannah's Post — Wepener and the Finkshurg lines
open up the finest agricultural district in the Orange
River Colony. All through the C.S.A.R. railway projects
one notices that utilitarian motives alone are actuating
the authorities. The absence of party politics just now
in the Transvaal and the Orange River Colony, and the
master hand of Lord Milner, make it possible for these
practical schemes to go through without opposition, and
the benefits will be real and lasting.

Perhaps in giving details of some of the the C.8.A.R.
proposed lines I am a little previous, but one must deal
witE the future to the best of one's ability if information
about railways is to be of practical value, and I have it on
good authority that the schemes which I have enume-
rated above are bound to go through substantially in
the form I have given them. The open and prospective
lines of the C.S.A.R. amount to 1963 miles.

Conclusion.—To sum up the railway mileage of South
Africa according to my most recent information, we bave

to the Central South African Railways, recently known | the following figures : —
as the Imperial Military Railways; and in the days of |
the
Though the open mileage of these is at present :—Trans-

vaal, 8894 miles; Orange River Colony, 4394 miles; total,

=

: N
Open. ;rf: Total.

C.G.R. . (end of 1891) 2135 1288 3423
- o - X AR U g g S P 415 1565
Beira line (Portuguese) 183 000 183
N.G.R., say ... 600 300 900
OB, i 3 ine. fite 1330 633 1963
Delagoa Bay (Portuguese). .. 59 000 | b9
Total ... 5457 2636 8093

With all this work going on, it would seem that there is
an ample field for orders. In a previous article I bave

explained that nearly everything for these railways, as
far as machinery is concerned, is ordered from Great

Britain. When the C. 8. A. R. were in the hands of the

Boer Republics as little as possible was ordered from
as been that the workshops

machinery from contineiftal sources.
Already, however, the change of management is begin-

By the courtesy of the Commissioner of Railways, ning to operate in our favour, and while there is no
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Colonel Sir Percy Girouard, I have been able to obtain | doubt that the whole system of shops will have to be
all the information I required for the purposes of this | reorganised and re-arranged, it is quite noticeable already

article in the way of policy, mileage, and projects. |

Under the Boer régime the railway centre in the Trans-
vaal was, of course, Pretoria, and a glance at the map
will show that Johannesburg, the real centre of all things
South African, is merely on a branch line. This hag all
to be altered. 1t is essential, above every other con-
sideration, that all roads should lead to Johannesburg,
and by the shortest possible routes. The first step, of
course, was to transfer the general administration of
these railways from Pretoria and Dloemfontein to
Johannesburg. This has been done.

The two most important schemes for shortening the |

distance between Johannesburg and the sea will be pro- |
vided for by the two new lines to be constructed from
Springs to Machadodorp, in the Transvaal, and from |
Johannesburg, vid Vereeniging and Viljoen's Drift, to

- emphasised too strongly.

that there is much new plant in them which has come
recently from Great Britain,

Our weak point in orders for railway plant in South
Africa generally is, of course, rails. 1 have dealt with
this question before, but mention it again, as it cannot be
We must, too, endeavour to
meet the requirements of South African railways some-
what better than in the past in the way of delivery. This
applies especially to locomotives. American locomotives
are extremely unpopular on all these railways, but we
must not trade too much on that fact. There is a limit
to the patience even of the managers and engineers of
South African railways. We talk in a general way of
colonial patriotism, and what we should expect from it,
I think that we get vastly more toleration, in the way of
accepting long delivery and paying higher prices for

Harrismith, in the Orange River Colony. A few days DBritish goods, from South Africa, than from any other
ago I saw in the papers that the Governor of Natal had British Colony or possessicon,

stated that the first of the above two new lines had been
abandoned. In view, however, of what I was told in
Johannesburg, only a short time ago, I can hardly believe
that the Transvaal will be prepared to place itself
entirely in the hands of Natal when an easy method of
shortening up the alternative route to Delagoa Bay
presents itself. The effect of a Springs-Machadodorp
line would be to replace two sides of a triangle by one.
Pretoria would be excluded from the new main line
between Johannesburg and Delagoa Bay, but that would
be of no importance. After all, Pretoria, on its own
merits, is at the present day merely a pretty little country
town, and even if all the dreams of gold and diamonds

VALTELLINA HIGH-TENSION THREE.-
PHASE RAILWAY,

No. IIL.*

We have now to refer to the motor cars and loco-
motives. The principles of working and construction
and many details were fully deseribed in the five articles
we published in the beginning of 1901, namely, upon
January 25th, February 1st, 8th, 15th, and March 8th ;
80 that a very short description in this place will suffice

that we hear of just now in connection with the place | In connection with the detail drawings we are now able
were to be realised to their full extent the existing com- | to publish. Several of the detail dimensions given in the
munications between Pretoria and the outer world are  above articles have since then been altered. Figs. 21 and

extremely good, and will amply suffice.

' 22, page 185, are the elevation and plan of the new trolley.

Below is a list of the lines either under construction orin | The two contact rollers run upon one axle pole, 65in.
definite prospect by the C.5.A.R. at the time of mj"

recent visit to Johannesburg : —

Miles,
Johannesburg—Vereeniging ... .. 43
Viljoen's Drift—Harrismith . . o
Sannah’s Post—Ficksburg 63
Sannah’s Post—Wepener, say. N
Kimberley—Springfontein .. .. 130
Fourteen Streams— Klerksdorp ... 148
Krugersdorp—Rustenburg, say ... ... ... ... 80
Vanlockte — Vork (loeal Jobannesburg gold
mining line not shown on map) ... ... ... ... 16
Total vor 083

conducts the current to, a fixed ring-block o

long, of hard wood saturated under pressure with a
special hard grease, the two being separated by 9in.

'length of insulation. Each contact roller is an electro-

lytic copper cylinder, H{in. diameter by 26in. long,
revolving upon hard steel ball bearings. At its outer
end a collar upon the copper cylinder rubs upon, and
carbon,
whence it is led by a covered cable inside the tube
forming one arm of the trolley frame, to the cast iron

trolley base-plate, and thence again through well-earthed

'lmatn.l tubes to the main working switch. The covered

* No. Il appeared February ¢th,
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cable is kept in the centre of each such tube by being
threaded through series of porcelain spheres. The
trolley base-plate is insulated from the car roof, to which
it 18 bolted, by three-lipped porcelain insulators. Iach
of the two arms of the trolley frame is made of two
Mannesmann steel tubes. Each is 9ft. 9in. long. The
frame allows considerable latitude to the cross pole
carrying the rollers to tilt out of horizontal, so as to
accommodate itself to want of level between the two
contact wires. A pglycerine cataract, marked K in the
drawings, prevents violent impact of the trolley either
upon the overhead line when it is raised, or upon its
b2aring upon the car roof when it is lowered, the former
buffer action being exerted through a short chain. Each
arm of the frame is independently pulled up by a pair of
gprings ; but these springs take, through an equalising
cross beam, their abutiment upon the plunger of an air
cylinder, It is by exhausting and filling this air eylinder
that the driver lowers and lifts the trolley. In ecertain
contingencies, involving danger, the air is exhausted
automatically so as to cut off current from the motors:
and the air-supply cock can be opened Ly the driver only
if a specially cut key—of which there is no duplicate—be
inserted. This same key opens the door of the main
gwitch housing, and cannot be withdrawn from the lock
except after this door has been closed. This housing
¢ ntains the only bare parts of the 3000-volt transmission

Fig. 24 THREE-POLE MAIN SWITCH

it being everywhere else permanently enclosed in wel'-
earthed metal casings.

Each motor car and each locomotive carries two trolley
frames, each used normally for travel in one only of the
two opposite directions. DBut in passing siding switches,
crossings, &c., there are wood insulators, sometimes of
considerable length, inserted in one of the two contact
lines ; and at these places it is often useful to have both
trolleys raised, one of the two always being outside the
insulated length.

We have examined several of these trolley rollers
which have been in use for periods varying from twelve
to twenty-four months, The wooden axle has in al
remained truly straight, and the copper eylinders roll or
their ball races with extreme freedom. Through several
miles of travel on an express train we watched closely its
contact action on the overhead line. At the lower speeds
there occurred no sparking of consequence ; hardly any
visible by daylight. At high speeds there is sparking
and flashing more than one might desire. Successive
flashes jumip sidewise along the trolley roller, showing
the existence of sudden side swing either of the carriage
or of the overhead wire, and that this side swing is the
main probable cause of the flashing; but there is also
considerable sparking in passing suspension insulators
and siding switches.

I'ig. 23, p. 185,15 an elevation of a motor car,in which the
driver's two cabins, one at either end, one liquid rheostat
R, and one driving axle are shown in section. The two
rheostat boxes have external cooling ribs cast upon them.
The liciuit] is a solution of sodium carbonate. It is
gradually raised into contact with the specially-shaped
iron plates by the injection of compressed air, and a full
description of the mode of action will be found in our
article of February 8th, 1901,

In Fig. 23 W is the Westinghouse air-brake cylinder.
The air for the brakes, the rheostats, the trolleys, and the
numerous manipulations which are all operated pneuma-
tically, is stored in the reservoir I' in the eabin behind
the driver's box, into which itis pumped by the two-stage
compressor 11 driven by a direct-coupled three-phase
100-volt 8 kilowatt motor, to which current is supplied by
a small static transformer carried on deck. The com:-
pressor is designed for 10 atmospheres pressure; but at
Valtellina 6 atmospheres is found ample, and is the
pressure normally used. An automatic governor in the
case marked (i, in Fig. 23, controlled by the falling and
rising air pressure, switches on and ofl the current, and

'S Fid e

Fig. 25- CONTROLLER

maintains the pressure within the desired limits. Some
of the drivers prefer to regulate by hand, and the present
compressors are rather noisy and the too frequent putting
them in and out of gear is annoying. They require to be
run about two-thirds of the whole time of travelling.
A new silent construction of compressor is being at
present designed.

The main working three-pcle switch—contact being
broken at six points—is seen well in the photographic
view, I'ig. 24. The gap made by it when open is Sin.
long, and as this is doubled, it is really 16in. from pole to
pole. The six copper studs slide in six porcelain tubes,
the end of each tube having a steatite cap for the sake of
renewal. Its mechanism is described in the above article
of February Sth, 1901, as is also the controller, a photo-
graphic view of which is now shown in Fig. 25. In
I1g. 23 the main switeh is marked 13, and is seen in section
ub the right-hand end cabin. The controller is marked
C, and is shown in section in the cabin at the left hand
of the drawing. All the manipulating apparatus is
duplicated in the two cabins.

The motors and all the accessory apparatus are, of
course, protected by safety fuses. These are placed in

Fig. 27-PAIR OF WHEELS AND MOTOR

the box marked A. Two lightning protectors of the {wo-
horned pattern, seen both in Figs. 23 and 26, page 185, and
in Fig. 21, are mounted on the iron base-plate of each
trolley.

The wheel base of each bogie truck is 2} m. with
114 m. between the two bogie pins, Over buffers
the length is 19'14 m., and the tread of the wheels
is 1'17 m. Each truck ecarries two motors, one on
each axle, These are used in cascade up to half speed,
and also in slowing frcm full speed to half speed.
During this latter period they act as three-phase dynamos,
and supply energy to the line. Ixcept for frictional,
hysteresis and C*R losses, they would in this way convert
three-fourths of the full speed kinetic energy of the

train into useful electric energy. The pair in cascade
exert a normal horse-power of 150 or 300 on the twc
bogies. I'or a short time they can do 400 horse-power
without damage. In accelerating from half to full
speed, and in running at full speed, one of each
pair of motors is cut out and runs idle, while
the other at full speed exerts a normal horse-power cf
150.  During the slowing down from hall speed the
braking is done by the Westinghouse air brake. It 1..\.'!”
be remembered that in cascade working, during the first
period of acceleration, the rheostat liquid resistance is
inserted in the rotor circuit of the second or low-tension
motor, in whose stator the working tension rises only to
800 volts, this being derived from the rotor of the high-
tension motor, whose current is drawn off by three bronze
slip rings with carbon collectors. These collectors have
each six carbon blocks, and embrace about one third of
the circumference of thering. As the rheostat resistance
is gradually cut out by the entrance of the high-pressure
air in the air chambers of It R, the speed rises, and the
time rate of decrease of resistance is automatically varied
so as to effect an approximation to uniform torque.
After synchronous speed is reached, the rheostat resist-
ance being now zero, if it be desired to accelerate further

from this hall towards full speed—the second motor
is cut out and the rheostat resistance inserted in the
rotor circuit of the first, or high-tension, motor, the resist
ance being now again gradually decreased at an aulo-
matically reculated time rate. Thus the controlling is
of the simplest kind, and, moreover, it 1s » holly effected
in low-tension circuits. In fact, the hand lever of the
controller has only three positions:—(1) ** Half speed,
in which it stands during the period of first acceleration :
(2) * cut-out,” or the mid position, in which the resistance
is disconnected and the first rotor circuit stands open ;
and (3) “fall "speed, for acceleration from half to full spced.
Reversal of the running direction is effected by the main
switch lever 13,

IMig, 26, page 185, gives the diagram of the electric con-
nections of the whole car. The explanations given abovr,
and the notes on the diagram, make it extremely plain.
The controller is shown in the cascade position, the rheostot
being in the rotor circuit of the second motor. The
high-tension motors are on the axles nearer the buflers;
the low-tension on the inner sides of the bogies. The

Fiz. 28-LINK DRIVING GEAR

housings of two motors are reverse-identical castings,
and the two bolted together with the swivel pin casting,
form the frame of the bogie. Fig. 27 is from a photograph
of one pair of wheels and a motor.

Iig. 28 is a drawing of the very pretty parallel-link
connection between the driving hollow rotor shalt and
the wheels. EFach pair of wheels is keyed to a shaft
whose diameter is 4}in. less than the inside of the hollow
shaft, and the link work shown in Fig. 28 compels the
two to rotate accurately together while giving complete
freedom to the wheel shaft to rise and fall with the axle.
boxes between the horn-plates without any vertical
motion of the rotor, stator, or motor as a whole. Thus
the whole weight of the motor is spring-borne ; the bear.
ings of the rotor shaft are fixed in the housing carrying
the stator, and as small an air space between rotor and
stator as 18 electrically and magnetically desirable is
mechanically possible and as easy to obtain as in fixed
plant. The limit of vertical oscillation of the wheels
under the springs 18 the above 4}in., or rather 8iin.,
allowing {in. per side clearance. The action of
this linkage 1s fully explained in our article of
I'ebruary 15th, 1901. I'rom Fig. 28 it may be seen
that each of the three links carries a lubricator at the
middle of its length, lubricating the six pins of the link-
age. As these lubricators are situated nearer the centie
than the pins they serve, a component of centrifugal force
helps the lubricant on its way to the pins. Two other
lubricators of similar pattern are mounted on the two
wheel bosses where the linkage is attached to and drives
the wheel. The wheel is driven by a pure torque—that
is, by two equal and opposite forces producing no
re-active resultant pressure upon the Learings in which
the rotor runs. These bearings carry no weight except
that of the rotor itself. Each rotor weighs 14 tons. The
whole load, including the weight of the rotor, is carried at
the axle-box bearings.

Asatwo-page supplement we give drawings showing ele-
vations and plan of the locomotive weighing 46 tons with
four pairs of driving wheels 55in. in diameter. The whole
18 in two parts, which are identically reverse. LEach pait
has a rigid wheel base two metres long, and the two parts
are coupled together by a central 3}in. draw-pin joint
with rigid attachments, re-inforced by two smaller side
draw-pins with buffer-spring attachments. These con-
nections are best seen in the side elevation and in the
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cross-section at mid-length of the locomotive. The driver's
cabin is a spacious apartment, 3] metres long, the
central portions of the walls and roofs being collapsible,
while the floors of fore and aft halves are connected by
a steel floor-plate hinged to the one and sliding on the
other. The total wheel base of the locomotive 1s 6°'63
metres, or 22ft., but each rigid portion being only 6ft. 7in.,
the locomotive travels very freely round sharp curves.
The trolleys are of the same pattern as in the motor
car. At either end beyond the cabin over the end axle
there is a compartment with a low sloping roof. This
contains at each end a compressed air reservoir half metre
in diameter, lying horizontally and transversely, and a
sodium-carbonate liquid rheostat box. All four motors
are alike high-tension, the cascade not being used upon
the goods locomotives, and each of 150 normal horse
ower, with from 80 to 40 per cent. overload capaciby.
he locomotive is thus of 600 normal horse-power, and is
capable of drawing from 400 to 500 tons up the steep
inclines of the line when the rails give sufficient adhesion,
The rotors drive the wheels by the same style of parallel
link gear as seen in Fig. 28, the dimensioning of the
linkage being somewhat stronger in this case, as seen in
outline in the two end wheels in the elevation of the
locomotive. The controller and other driving apparatus
is not duplicated, as in the motor car; but each
manipulating lever, wheel, or handle is duplicated, so that
the driver may stand at one or other end of the cabin
always looking forwards in whichever direction he is
travelling. During shunting work both trolleys are kept
raised against the overhead contact wires. The con-
troller gives the driver power to manipulate the four
motors independently, so that one, two, three, or all of
them may take power and assist in driving. To start a
270-ton goods train up the 11 per 1000 Chiavenna incline
the locomotive takes 150 ampéres. These locomotives
have, of course, only one synchronous speed, corre-
sponding to about 80 kiloms. per hour travelling speed.
It may be interesting to give some of our own notes of
consumption upon two trains. In going northwards in
an express we noted that the voltmeter in the driver's
cabin went down to 2600 in climbing the 10 per 1000
incline before reaching I'iumellatte, while in starting out
from the stations the current reached from 70 to 80
ampéres. In a southward run on a five-coach local
train, stopping at all stations, the following readings give
an idea of the mode of driving; but it must be remembered
that a good deal depends upon the individual driver. On
this train the driver seemed inclined to do asmuch coasting
as practicable. Theoretically, the time rate of the taking
out of the rheostat resistance is automatie, but the driver
was continually modifying this action by handling the
air-cock, his apparent object being to steady the current
at somewhere near 40,

Bellano-Varenna Volts 3200 3000 2500
Pand 3:-6 per 1000 up *Amp. 0 80 80 40,75, 25, 70, 40, 80,
gradients 0, 75, 70, 75, 40, 80,75, &5, 80, 0
2800

3100

Varenna-Fiumelatte | Volts 3000
6 and 8:6 per 1000 up }

e — e ——
gradients Amp. 0, 80, 40, 70, 40, 20, 50, 30, 65, 45,
Volts 2000 2850 3100
Amp. 45, 45, 0
Level
Fiumelatto-Lierna Volts 2700 3000 2700 2000  Speed
10, 7, and 24 per 1000 e, 60 km,
down gradients, then »Amp. 0, 87, 40, 60, 50, 20, 20, 30
10 and 6-4 per 1000 Rise.
up gradients Volts 2300
Amp. 60
Oleio-Mandello Volts 2700 3100 3200 2800 3100 3000
Lovel and 5:4 down }Amp. 0,87, 40, 0, 90, 40, 30, 40,
gradient Volts 3100

Amp. 40

The line is worked on a block system which is partl
electric and automatic. In and on either side of eac
station is an insulated section of the contact wires which
remains dead except when a train is coming into, or is
leaving, the station, In coming in, if the signal is not
against it, the n.ggrunuh of the train switches in the
station section. When the train stops, it becomes again
dead ; and in order to start the train out the switch has
to be once more closed. In travelling through each
section, the train carries a metal cylindrical stafl with a
number of external collars, the spacing of which identi-
fies it as belonging to that one particular section, and to
it alone. To each section belongs a definite number
of identical staffs. At each end of the section
on the station platform stands a slotted pillar staff-
holder, containing a special mechanism of simple
character not liable to get out of order. There
are two such pillars in each station, one for each of the
two neighbouring sections. The two pillars in the two
stations at the two ends of one section are connected
electrically by a special wire and small battery in such a
way that the two mechanisms always move and stand
alike. The mechanism offers no hindrance at any time
to a staff being put into the holder, and both mechanisms
are moved by a stafl being deposited in either of them—
it does not matter which. The common position the
assume depends on the combined number of stafls
deposited in the two holders. When all the staffs
belonging to the section have been deposited at one or
other end of it, then the mechanisms have been brought
into the one only position in which they allow a stafl to
be extracted; in all other positions their slots remain
closed against such extraction. Thus, as the deposition
in these holders of all the stafls belonging to the section
means that the section is emgty, a train driver is unable
to get a stafl permitting him to proceed along the
section unless that section be empty. Further, to
the mechanism of each pillar is attached a second small
relay battery, whose circuit is closed by the action of
withdrawing a staff. The current on this battery circuit
operates the station switch—to close it—which gives

-volt tension to the insulated station section of the
overhead wires; so that the driver cannot get his voltage
to start away from the station without first taking his
stafl out of the holder. The automatic action does not
extend so far as to compel the driver to take the staff

away with him in his train—he may drop it on the ‘plnt-
form, or leave it in the buffet, after taking it out o the
holder—but if this were thought necessary or desirable,
it would evidently be a simple matter to make the stafl
the only means whereby he could get command of com-

ressed air to raise the trolley into contact with the over-

ead line. Again, the section may be empty, but if the
last driver who has passed over it has forgotten to deposit
his staff in the holder, then no other train can get on to
it until this mistake has been rectified. The design of
the staff-holder is ingenious ; but we cannot spare space
for drawings of it. _

The whole cost of this Valtellina electrification is stated
to have been 6} mullion lire, or about £248,000. Of this,
£100,000 has been spent upon the hydraulic power
works. which, it must be remembered, are capnblg qf atb
least three times as much power development as it 1s at
present called on to provide. Over £52,000 is accounted
for by the electric rolling stock, while £68,000 has been
spent upon the electrification of the line. The central
station machinery enters the account for the remaining
£28,000. The £248,000 divided by the 67 miles length
gives £37,000 per mile ; but if we take the developments
capable of being served by the existing hydraulic works
and the central station plant, the cost works out to about
£27,000 per mile.

It is found that, with 9600 units generated per day as
at present, the electric energy consumption is 41§ watt-
hours per ton-kilometre, or 67 watt-hours per ton-mile.
The total yearly central station cost is reckoned to be
£1840, including wages, material, and upkeep of all the
hydraulic works; while £1700 is the cost of working and
keeping in repair the electric transmission. These work-
ing costs together make the cost of supplying energy
to the car and locomotors 0°:90 lire per 1000 tonne-
kilometre, or about 1s. 2d. English money per English
ton-mile gross weight.

It is said that before the electric conversion the cost
of coal to the locomotives on this Lecco line was 235 lire
per 1000 ton-kilometre, which has to be compared with
the above 0°90. In the calculation of this 0°90, how-
ever, no allowance for rental or compensation for the
water taken from the Adda is made, nor any interest or
depreciation upon the whole eapital expenditure.

THE USE OF HIGHLY SUPERHEATED
STEAM.
By Professor Ewing, LL.D., F.R.5,, M. Inst, C.E,

Tae remarkable results which have been achieved by
Messrs. Easton and Co., Limited, in their development
in England of the Schmidt system of using superheated
steam, have directed general attention to the advantages
of high superheat. A report recently published in Tar
ExGINEER—January 9th—describing trials which I made
of an engine built by Messrs. IZaston at the works of the
British Xylonite Company at Manningtree, has attracted
the notice of several correspondents, whose letters lead
me to think that an article dealing briefly with some
general points may be useful.

The main point for consideration is, of course, the
economy of heat, and therefore of coal, which the use of
high superheat allows us to accomplish. Now, on this
point it is important to remember that there are always
two factors in economy of coal, namely, the engine
efficiency and the boiler efficiency. I use the words
“ boiler efficiency " in a sense wide enough to include the
superheater. We have, in fact, to consider two distinet
questions—(1) how much steam does the engine use per
horse-power hour, and (2) how much coal is used in
generating and superheating that steam.

Further, in judging of the real significance of an engine
trial as to possible economy of coal, we shall find it
useful to infer from the steam used what the consump-
tion of coal would have been if the boiler and superheater
conditions had been as favourable as experience in other
instances satisfies us they might be.

In the Manningtree trials the consumption of steam
was just 91b, per indicated horse-power hour when the
engine was working at its most favourable load. This
was steam generated at 140 Ib. per square inch and super-
heated to 800 deg. I'ah., or, say, 440 deg. above the
temperature of formation. If we take the wusually
accepted value for the specific heat, namely, 0°48," these
440 deg. of superheat represent an addition of 211 units
of heat per pound of steam. In generating saturated
steam at this pressure from a feed temperature of, say,
75 deg. I'ah., the amount of heat taken up is 1149 units.
Then, to superheat the steam requires 211 units more,

which is .-1,- of the heat taken up in the boiler. The

0 Y
total heat required to generate and superheat each pound
is therefore 1360 units.

Thus, under favourable conditions of superheating, we
ought not to require to burn more than, say, one-fifth
more coal to form each pound of the highly superheated
steam than is required to form each pound of saturated
steam.

There is no doubt that this can be done. To do it,
however, requires that the furnace gases,after leaving the
superheater at a comparatively high temperature, must
have further heat extracted from them by means of a feed.
heater. In my trials of a Schmidt plant near Amsterdam
this was done so effectively that the furnace gases, after
passing a superheater in which the steam was heated to
about 750 deg. Fah., were made to give up heat to a
Schmidt economiser to such good purpose that before

* This number was determined by Regnault in experiments on the
superheating of steam at a low pressure, and through only a ver
moderate range of temperature. Its applicability to steam at su

ressures as are usual in modern engines, and through such ranges of
ﬂmﬁmmturﬂ a8 are now in question, is open to considerable doubt. Mr,
A. H. Peake has reoently been engaged in a rescarch on this point, in my
laboratory, and so far as his results are s yot definite, they tend to show
that in any case the value of the specific heat under such conditions ns
we are now converned with does not differ very widely from the value
found by Regnault,

escaping to the chimney their temperature was lowered
to HE‘? Eleg Fah. In that instance I found that to
generate steam at a pressure of 140 Ib., and to superheat

it—to 742 deg. Fah.—required only 03" or 0-126 Ib. of

coal per lb. of steam. At Manningtree—with only a
slightly higher superheat—it took 0°1571b. of coal per
lb. of steam. The main reason for this difference is that
at Manningtree there was no economiser. Both from
the boiler furnace and from the superheater—which was
separately fired—the gases escaped at a comparatively
high temperature, carrying away heat which might use
fully have been saved. Moreover, at Manningtree the
boiler and also the superheater were designed to
serve two engines, whereas only one engine was
running during the trials, and in this respect also the
conditions were unfavourable to economy of coal.
Further, the coal used at Manningtree was of compara-
tively poor quality. I1ts average thermal value, taking
boiler and superheater coal together. was only 12,970
thermal units per lb., so that 1 lb. of it was equivalent to
only 0°86 1b. of standard coal, having a thermal value of
15,000, units.t Actually the consumption of coal at Man-
ningtree was 1-41lb. per indicated horse-power hour,
equivalent to 122 1b. of such standard coal; but had the
conditions of boiler and superheater been the same as
they were in my Amsterdam tests, this figure would have
been reduced much below 1-2 1b. _

Again, to realise what the results of the trial at
Manningtree mean, it is useful to remember that the
91b. of superheated steam which were used there per
indicated horse-power hour were equivalent, in the
quantity of heat they conveyed to the engine, to only
10-651b. of saturated steam. It is this figure which
should be compared with the consumption in an engine
using saturated steam. And, further, the 151b. of super-
heated steam used at Manningtree per electrical unit are
equivalent to 17°7 lb. of saturated steam per electrical
unit. These figures, moreover, were reached in an
engine of only 300 horse-power. '

The trials only emphasise and confirm what has been
proved before, that not only as regards consumption of
steam, but as regards consumption of heat and of coal,
there is a striking advantage in using high superheat.
To what is this remarkable advantage due? Why isit
that, by adding only one-fifth or one-sixth to the heat
which the steam has already taken up in the boiler, we
are able to make the steam do more than 50 per cent.
additional work in the cylinder ? There 1s, of course, a
small theoretical advantage from the fact that some heat
is taken in at a high temperature, but this goes only a
little way to account for the very large practical advan-
tage that follows the use of high superheat.

The answer, apparently, is that by using high super-
heat we escape in great part both of the two chief sources
of loss in the action of saturated steam. These are (1) the
loss which arises through alternate condensation and re-
evaporation in the eylinder, and (2) the loss which arises
through leakage at valves, pistons, and sliding surfaces
generally, and especially through direct leakage from the
steam side to the oxhaust, such as occurs in an ordinary
slide-valve. Of these two actions, the first is now so
well known that I need not dwell on it; but the second
action is not so generally appreciated. It was first, I
think, brought into prominence by the researches of

Callendar and Nicholson (* Min, Proec.” Inst, C.I,,
1898). They have shown that, however ftight a
slide valve may be while standing still, it leaks

while running, a film of water finding its way from
the steam sitgle to the exhaust between the sliding
faces. The wetter the steam the more serious does this
leakage become. My attention was particularly drawn
to the advantage of superheating in checking leakage of
this kind in tests which I made of another engine fur-
nished with piston valves, and using triple-expansion.
There the saving effected by changing from saturated to
superheated steam was enormous, and it was to be
ascribed in large measure to the fact that with saturated
steam the leakage past the piston valves had been great.
By superheating to 575 deg. Fah. the consumption of
steam in that engine was reduced for the same output by
42 per cent.

It is one of the striking advantages of high superheat
that when properly applied to a rather ineflicient engine
it cures it of its conspicuous defects, and makes it highly
efficient. It enables comparatively small engines to com.
pete in efficiency with engines of the largest size, and it
gives excellent results without the complications of triple-
expansion, The engine tested at Manningtree was a
two-eylinder compound.

To obtain the full advantage of superheating, it is
essential that the steam should be superheated before
each of the two stages in its compound expansion. The
steam in the intermediate receiver, which has become
saturated, or even wet, during its first expansion, must
be again superheated before admission to the low-
pressure cylinder. Schmidt secures this in a simple
and effective manner by using the live steam, on its way
to the steam chest, as a vehicle to convey heat to the
receiver, The temperature to which the steam supply
is superheated in the first instance is limited only by
considerations of safety and durability on the part of the
superheater, and may be as high as 800 deg. I'ah. But
before admission to the cylinder it has fallen below
600 deg. I'ah., mainly by transfer of a portion of its heat
to the intermediate steam, and in this way a favourable
distribution of the superheat is secured as between the
two cylinders, with the result that the steam remains
dry, or nearly dry, in its whole passage through the
engine.

On the question of durability, there is now ample
experience to show that high superheat, when used as
Schmidt uses it, does not involve any excessive wear and
tear either of engine or of superheater. The introduc-

I The thermal value stated in the report has been found to be too high,
on account of an error in the constant of the calorimeter. The vorreet
tigure is given hore.
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tion of Schmidt engines into England is comparatively
recent, but in Germany and elsewhere they have been
used long enough to demonstrate their durability, I
have before me letters from various users of Schmidt
plant on the Continent, who one and all bear testimony
to the small cost of maintenance and absence of need of
repairs during periods of use which extend in some cases
to more than seven years. In more than one instance
the plant has been working night and day during that
time. The wear and tear of the engines are “ not greater
than in the case of ordinary steam engines of good
quality.” The superheaters *have proved thoroughly
satis , and no repairs have been necessary.”
‘““ None of the superheater coils have up to now been
replaced, and all are intact.”

A great extension of the use of highly superheated steam
may confidently be looked for when such facts become
better known among English engine users, and when they
realise not only the advantages which high superheat
gecures in economy of steam and of coal, but also the

eimplicity of the means by which this economy is brought
about

CONNECTING AND COUPLING - RODS,

By P. H. Pargr
No. IIL.*

A NuMBER of examnples taken from practice will now be
given. Of course, one example would be sufficient to
show the application of the above formuli, but I have
been able to obtain the necessary particulars of the
latest standard rods of several railway companies, and
these are all included in order to give a good idea of the
modern practice for British locomotives,

Mr. D. Drummond, locomotive superintendent of the
London and South - Western Railway, supplies the
following particulars of his latest four wheels coupled
express passenger engines.

A working drawing of the connecting-rod, which is
partly copied in Fig. 3, with the dimensions which have
reference to the subject at present under consideration :—

Diameter of cylinders ... 184in.

Strokeof pistons ... ... ... .. .. 26in.

Diameter of driving whesls on tread ... 6ft. Tin,

Working pressure of steam_.. 175 1b. per equare inch,

Maximum s sia  ses  aps  se» O£ miles per hour,

Approximate cut-off when running at
the maximum e wew ... 12percent.of thestroke,

We will first find the maximum stress in the material
by the use of the approximate formula (2b), and after-
wards by the more exact equation (4).

To find the numerical values of the algebraic symbols

: 44 x 52 % 18
for this rod we have v = 15 % 79

* No. 1I. appeared January 238rd,

= 25-1.

IO WHEELED ENGINE.

It will be noticed that when using this equation—for it
is immaterial whether D and r be taken in feet or in
inches, so long as the same unit is used for both—it will
generally be found more convenient to take them in

inches,
13 26°1% x 12
Weha?el=78:r=l-—2;f= 78 % 13 = 7456

The thrust along the rod I estimate at 6000 1b.

The steam pressure to use for calculating the thrust is
most conveniently found—in the absence of an actual
indicator diagram—by subtracting 15 from the boiler
pressure, multiplying by the cut off expressed as a per-
centage of the stroke, dividing by 46, and subtract-
ing 20. Thus for the above engine we have (175—15) X

:li% — 20 = 22 lb. per square inch. It is not difficult to

see that this is equivalent to assuming the pressure in the
cylinders at cut-off to be 80 lb. per square inch below the
boiler pressure, and allowing a back pressure of 5 Ib. per
square inch.

Tofindaand B we have A; = 8} x 2 =T7: A, =5 X
10—
2=10:q, =14: g, = 67, so that g e

=8T—14 = 0-056 and
a=T—14 x 0°056 = 6°216.

- 67—1
Putting # = 89 in the equation A = 6-216 4+ 0:056 = we
obtain the areaat the centre as8-4 square inches,and asthe
rod 18 2in. thick, the depth at the centre is 4°2in., and the

LS
8 =
We have now all the information necessary in order to

make use of equation (24), and the maximum stress in
the material due to bending is

1466 x T8
0:00005 — o0 (12 X 6°216 + 7 + 0056 X 78)
= 8165 lb. per square inch.

In addition to this stress caused by bending, there is
the direct stress due to the thrust along the rod, which

strength modulus of the section, Z = 5

= m— —

§.4 — 714 Ib. per square inch, and the total

stress (maximum) in the material is the sum of these,
3165 + 714 = 3879, or, say, 8880 lb. per square inch.

In order to calculate the stress by the aid of Equation
(4), 1t is first necessary to find the numerical values of the
remaining constants. We have—

__ 0-288 x 7-456 x T8 : !
R, = 15 % 35°3 (4 X 6216 4+ 3 x 0°056

X 78) = 1284, or, say, 1800

is equal to -

A
m

i

B
007

s

oo
R,

TR

'.Q,\"\
S

SECTIONB.B SECTIONAA.
Swry
_ 0T X8 \/ -
N == 3% 78 60007 + 1300° = 22
L = say, 26 X 10°
I = 12-85

We are now in a position to use Equation (4), and the
bending moment at the centre is—

- W 0-288 x 7-456 X T8 X 26 x 10° x 12-35
f[zzx'm-q- 32-2 x 6000
(6-216 + 0-056 X T8)

2 X 0°056 X 0'288 X 7°456 (26 X 10F ¥ 12'35)'-'
= g 322 - 6000

versin 78 '\/

78 6000
) vﬂﬁxlﬂ“xlﬁ'ﬂﬁ
(EE % 10° x 12*35)’

6000

78 = T
26 X 10° X 12°85

6000
26 x 10° x 12°356
_2X 0056 X 0°288 x T-456
B2-2

COS.

P
_ 0288 X 7°456 X T8 X 26 X 10° X 12-85
2 X 822 % 6000
(ﬁ‘ﬂlﬁ +|{}-£}5ﬁzx '?_H,) 4 2 X 0°L56 X 0°288 x 7-456

82°2
(25 x 10° x

liri‘B.ﬁn)E

- 6000

= BB0,886 — 21,088,100 — 1,166,475 4 21,391,864
= 17,675 inch-pounds.

When employing Equation (4) the various powers of
E I/F should be calculated at once, and such terms as

2By ¢ (EFI)t, which occur more than once, should be

/)
evaluated independently of any multiplier which may be
attached. A good set of logarithmic tables is necessary,
and interpolation should be resorted to in every instance
in order to obtain the significant figures down to the
units place. The angles should be taken accurately to
seconds.

In this case it will be found that—
B 6000
! — =
‘\/E 1 i \/Eﬁ X 10" x 12-85
= 0°3371709 radians; and the corresponding angle in the
usual notation is 19° 19' 6".

The maximum stress in the material due to bending is
the bending moment divided by Z, or 588, which gives
as a result 3006 Ib. per square inch. Adding to this the
direct stress caused by the pressure of the steam on the
piston, which is the same as before, we obtain as the
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total maximum stress in the material 8006 + 714
8720 per square inch.

[t is interesting to compare the results obtained from
the two different formulie, The stress found by the use
of the approximate equation is 160 |b. per square inch more
than that found by the use of (4), or the difference is
about 4 per cent.

When starting, the maximum direct stress at the small
end of the rod is 6614 1b. per square inch.

This rod (Fig. 8), page 187, is also used for six-wheeled
coupled goods engines to the following particulars : —

Diameter of cylinders ... 184in,

Btroke of pistons... ... .. .. .. 26in.

Diameter of driving wheels on tread 51t lin,

Working pressure of steam 175 1b, par square inch.

Maximum speed ... .. ... 35 miles per hour,

Approximate cut-off whenrunning nt

the maximum spoeed .. 20 per cent, of the stroke

The writer estimates the thrust along the rod to be
13,600 1b., v will be found to be 2188, and ¢ = 5-065.

As the stress due to bending varies (for the same rod)
directly with (, we have, using the stress and the value of
( for the passenger engine as found previously : —

3006 x 5-065

7456

Maximum stress due to bending = 20421b,

per square inch.

Adding to this the direct stress of S

54
per square inch, the total maximum stress in the material
is 3661 Ib. per square inch.

When starting, the maximum direct stress at the small
end of the rod is 6614 b, per square inch.

Mr. H. A. Hoy, chief mechanical engineer of the Lanca-
shire and Yorkshire Railway, supplies the following
particulars of his latest heavy four wheels coupled express
passenger engines i—

A working drawing of the connecting.rod, is partly
copied in Fig. 4, with the dimensions necessary in order
to calculate the stresses.

= 1619 lb.

Diameter of cylinders 19in,
Stroke of pistons... ... ... .. .  26in,
Diameter of driving wheels on tread 7ft. 3in.

Working pressure of steam
Maximum speed ... ... ... .. ..
Appﬂ::flrjnutn cot-off whnr:l running - e c
o 2 mMAaximunm sp2 ; .
Load behind tender P : ‘Zﬂﬂmt;nfnt- ik
As will be seen on reference to the figure, this rod is
parallel for the greater part of its length, while the short
rtion, which is taper, is near to the crosshead. This
eing the case, it is sufficiently accurate to assume it to
be parallel throughout, the effect of this on the constants
being that « is equal to the constant area of the cross

section of the rod, and g = 0.

It will be found that

a=08012:!8=0:{=T4:v=80'T7T: E=11"76: Z
At centre = 6°58: F = 24,100: R, = 1600: & = T4:»
= 89: I (mean) = 15'63: I& = 26 x 10°: area at centre

' / I
8°8125 sq. 1n,: -

175 1b. per square inch,
70 miles per hour.

I ¢ = 16° 19’ 82",
L'siug fornula (25) we find the stress in the material
due to bending as
0-00005 11:76 X 74°
658

X 12 X B+8125

= 3612 1b. per sq. in.
8,100

Adding to this the di , 4
g s the direct stress SBI%E 2809 Ib, per

k(. in., the total maximum stress in the material is found
as 6511 Ib. per sq. in.

By the use of equation (4), the maximum stress due to
bending is found as 8804 Ib. per sq. in., giving a total of
6708 1b. per sq. in; the difference between the two
results being about 3 per cent.

When starting, the maximum direct stress at the small
end of the rod is 7984 Ib, per sq. in.

Mr. J. Holden, locomotive superintendent of the Great
Eastern Railway, supplies the following particulars of
his four-wheels coupled express passenger engines : —

A working drawing of the connecting-rod, which is
partly copied in Fig. 5, with the dimensions necessary in
order to calculate the stresses.

Diameter of cylinders . 18in.
Btrokeof pistons... ... ... ... .. 23in,
Diameter of driving wheels on tread 7ft.

Working ro of steam .. .
Maximum speed actually recorded, |
Approximate cut-off when running

at the maximum speed .. . 20 per cent, of the stroke.

Mr. Holden also supplies the additional information
that when running on an up grade of 1 in 100 with a load
of 408 tons (including engine 50 tons, and tender 36 tons)
the speed ie 40 miles per hour, and the cut-off 40 per
cent. of the stroke.

IFor this rod it will be found that

ea=T'17: B=10'056: l = 01°5: v for T9 miles per
hour = 85°86: v for 40 miles per hour = IH'[?G: ¢ for
79 miles per hour = 12:97: § f6t 40 miles per hour
= 3+38: Zat centre = 7'818: I at 79 miles per hour
= 20,100: I at 40 miles per hour = 35,400: R, at 79

180 Ib. per square inch,
79 miles per hour.

miles per hour = 3540: I, at 40 miles
8 = 8:125: nat 79 miles per hour = 63: 5 at 40 miles
per hour = 110;: I (mean) = 18°93: E = 26 x 10°: area

at centre = 9686 sq. in.: / ,\/

L
E 1

1*1‘ I at 79 miles an hour

at 40 miles per hour

= 16° 45’ §": A = 44°
47" 20", .
Using formula (2b) we find the stress in the material

due to bending at 79 miles per hour as
. i B3 .
0+00005 *25% X B (12 X 717 4+ 7 X 0:055 X 91°5)
= 7706 ]b, per sq. in,
Adding to this the direct stress

20,100 :
e 2075 1b. per sq. in.,

per hour = 910:

the total maximum stress in the material is found as
0781 1b. per sq. in.

By the use of equation (4) the maximum stress due to
bending is found as 7792 lb. per sq. in, giving a total of
0867 1b. per sq. in.

The diflerence between the two results is about 1 per
cent.

When starting, the maximum direct stress at the small
end of the rod is 6700 Ib. per sq. in.

At 40 miles per hour (2b) gives a stress of 1980 lb. per
8(. in., while the direct stress is 3655 |b. per sq. in., giving
a total of 5635 1b. per sq. in.

Equation (4) gives a stress of 2658 1b. per sq. in., or a
total of 6313 Ib. per sq. in., the difference between the
two results being about 10 per cent. The excessive
difference is accounted for by the heavy thrust along the
rod, which affects the bending caused by thrust and
friction, while the speed being low, the effect of inertia
is much reduced.

Mr. J. I, M‘Intosh, locomotive superintendent of the
Caledonian Railway, supplies the following particulars of
his four-wheels coupled express passenger engines :—

A wurking drawing of the connecting-rod, which is
partly copied in IYig. 6, with the dimensions necessary in
order to calculate the stresses.

Diameter of eylindors 1%in.
Stroke of pistons,,, .., ... .. .. 26in.
Diameter of driving wheels on tread 6ft. 6in.

Working pressure of steam
Maximum speed ... ... ..
Approximate cut-off when running
at the maximum speed ... ... 31 per cent. of the stroke.
For this rod it will be found that
a=06'85:B=0'06:0{=80:v=2381'78:(f=1097:
Z at centre = 6°7T12: I' = 26,200: R, = 2870:8 = B'5;
n = 02: | (mean) = 15°006: E = 26 x 10°: area at
S
. = 39° 50’ 15".
1 o) )

180 1b. per square inch.
65 miles per hour.

centre = B 975 sq, in.: [

Using formula (20) we find the stress in the material
due to bending as
0'00005 ' 5 (12 x 685 + 7 x 005 x 85)
= 05620 1b. per sq. in.
. . . 26,200 ..
Adding to this the direct stress S 2020 Ib. per
- o)

8(. in., the total maximum stress in the material is found
as 85640 lb. per sq. in.

By the use of equation (4) the maximum stress due to
bending is found as 5426 lb. per sq. in., giving a total of
5346 lb. per sq. in. The difference between the two
results is about 2 per cent.

When starting, the maximum direct stress at the small
end of the rod is 6708 lb. per sq. in.

Mr. W, Dean, locomotive and carriage superintendent
of the Great Western Railway, supplies the following
particulars of his four-wheels coupled express passenger
engines ;—

A working drawing of the connecting-rod, which is
partly copied in Fig. 7, with the dimensions necessary
in order to calculate the stresses.

Diameter of cylinders 18in.
Stroke of pistons. .. ... ... .. .. 28in.
Diameter of driving wheels on tread 6ft, S}in.

Working pressure of steamn
Maximum speed ... ... ... .. ...
Approximate cut-off when runniog
at ths maximum speed ... ... 25 per cent. of the stroke.
For this rod it will be found that
a=407:B=0006:0=281:v=2842:¥¢=9200:
Z at centre = 4°486: I = 18,100: R, = 1440: 3 = B:
n= 65:1 (mean) = 8:65: E = 26 x 10°: area at centre

: By .
= B'H £l n: I J e y r "1-
8. In B 41° 88’ 4

Using formula (2b) we tind the stress in the material
due to bending as
00005 9208 x 81
OIS 306
= 4774 lb. per gq. in.
Adding to this the direct stress 11;.130 = 2662 lb. per

§q. in., the total maximum stress in the material is found
as T436 Ib, per sq. in.

By the use of equation (4) the maximum stress due to
bending is found as 5325 lb. per sq. in., giving a total of
TO87 |b. per sq. in. The difference between the two
results is about 7 per cent. The great difference between
the two results in this case is accounted for by the light
section of the rod, which allows it to deflect more than
the others, thus increasing the bending moment due to
thrust.

When starting, the maximum direct stress at the small
end of the rod i1s 8610 1b. per sq. in.

Mr. H. A. Ivatt, locomotive engineer of the Great
Northern Railway, kindly supplies particulars of two of
his engines ; first, his ordinary bogie passenger engines,
four-wheels coupled ; and, secondly, his latest ten-wheeled
bogie engines, four wheels coupled. The particulars of
the eight-wheeled engines are as follows :—

Connecting-rod as shown in Fig. 8,

180 Ib. per square inch,
60 miles per hour.

(12 x 4°57 4+ 7 x 0°056 x 81)

Diameter of cylinders 17 4in.
Stroke of pistons. e AR
Diameter of driving wheels on tread 6ft, Gin.

170 1b. per square inch,

Working pressure of steam
75 miles per hour.

Maximum speed ... ... .. .. ...
Approximate cut-off when running

at the maximum speed ... ... &3 per cont. of the stroke.
FFor this rod it will be found that
a =4462: 8B =00807;l =69 :v = 86-67: f = 17-99:
Zatcentre = 4834 : F = 22200: R, = 2200:8 = 75
n=2S8:1 (mean) = 9'622: E = 26 X 10°: area at

centre = 7286 sq. in.: Z\/El_al = 37° 14' 80",

UainE formula (26) we find the stress in the material
¢

due to bending as

17+99 x 69°

0°00005 “E LSS (12 X 4°462 4 7 x 0°0807 X 69)

= 05370 Ib. per 8q. in,

Adding to this the direct stress of %——z‘jﬁ
§q. in., the total maximum stress in the material is found
as 8620 lb. per sq. in.

By equation (4) the maximum stress due to bending is
found as 6150 Ib. per sq. in., giving a total of 9200 lb.
per sq. in. The difference betweea the two results is
about 6 per cent.

The particulars of the ten-wheeled engines are as
follows : —

Connecting-rod as shown in Fig, 9.

Diameter of cylinders

Stroke of pis‘ons e e

Diameter of driving wheels on tread

Working pressure of steam

Maximum speed... ... .. ..

Approximate cut-off when running

at the maximum speed ... ... 33 per cent. of the stroke.

I'or this rod it will be found that

a="T'084:8=0'0088:1 = 120:v =83'85:¢ = 9'548:
Ziat centre = 8-043: I' = 27300: R, = 8230: 8 = 5H:
m = 40: [ (mean) = 19°6: L = 26 x 10°: area at centre

= 76 8q. in.: { “\/EF[ = 50° 10’ 24",

Using formula (26) we find the stress in the material
due to bending as
9°5648 x 120
0°00008 .58
8043
= 9480 lb. per sq. in.

Adding to this the direct stress of 2:;'?3“ = 5590 1b. per

§(. in., the total maximum stress in the material is found
as 13,070 Ib. per sq. in.

By the use of equation (4) the maximum stress due to
bending is found as 9980 Ib per sq. in., giving a total of
13,520 Ib. per sq. in. The difference between the two
results is about 3 per cent,

= 30501b. per

14in.

; 2410.

6ft Bin.

175 1b. per square inch,
70 miles per hour,

(12 x 7084 47 x 00088 x 120)

BRITISH AND FRENCH TRAIN SERVICES
IN 1902.

By CHanres Rous-MARTEN,
No. VIIL.*

Tae Midland-Scottish service in 18902 was accelerated
only in respect of two portions of the Leeds-Carlisle
length, viz., .-'s.%plﬁby-Ca.rlisle. 3041 miles, booked in the
summer to be done in 81 minutes, or at an average rate
of 595 miles an hour from start to stop; and Hellifield-
Carlisle, 764 miles, booked from October to be run in 88
minutes, or at 52°3 miles an hour, this latter being over a
very heavy road, including 15 miles on end at 1 in 92 to
1in 100, The Appleby-Carlisle stage, on the other hand,
is mostly on easy falling grades. I may remark here
that although a statement has found frequent publication
in the non-technical P’ress to the effect that the Appleby-
Carlisle run is booked to be done in 30 minutes, this is
pure delusion. Various trains are timed to run, from
passing Appleby at full speed, to the stop at Carlisle in
30 minutes, but this is a totally different matter, and
wholly irrelevant when the question is one of run from
start to stop. As a matter of fact, it is within my
knowledge, on the testimony of tried and capable observ-
ing friends, that at least thrice the run from the Appleby
pass to the Carlisle stop has been done in less than 27
minutes,

My own best experiences from start to stop on this the
second fastest timed run in Britain were (1) 28 min,
56 sec., by No. 2606—Belpaire class—with 200 tons ; and
(2) 30 min. 54 sec., by No. 2751, of the same class, with
220 tons. I'rom Hellifield to Carlisle my best runs were
in 79 minutes and 81 minutes respectively, in both cases
by Belpaire engines of the ** 2606 " and “ 2781 " classes
with loads slightly exceeding 200 tons behind the tender.
It will be more convenient, however, to leave the work of
new Midland locomotives generally to be dealt with in a
separate article, as the present series refers specially to
the new services of last year.

The Great Western's chief contribution to the improve-
ments of 1902, viewed from the engineering standpoint,
was the establishment of a 2 h, 20 min. service each way
between London (Paddington) and Birmingham, no
fewer than three down trains and one up being booked to
do the 120} miles without stop in that time, averaging
55°2 miles an hour. Mr. T. 1. Allen, superintendent of
the line, afforded me courteous facilities for testing the
actual performance of these trains, but on the down
journey I was persistently unluckyin encountering checks,
and in no case did I get results at all equal to those 1
had recorded under the slower timing, with the old Tft.
single-wheeler * Cobham,"” and the new 6ft. Sin. coupled
“Atbara,”’ each being driven by David Hughes, the well-
known driver of the Royal trains in Queen Victoria's
Enrind. At present the 2 h. 20 min. trains are worked

Mr. W. Dean's 7ft. Sin. singles, which appear fully
able to keep time with them both ways when the load
is moderate and the road clear., On my down journey
I had No. 8050, “ Royal Sovereign,” and seven vehicles,
weighing about 160 tons, behind the tender. A good run
was made along the level road to Oxford, 634 miles, that
station being passed in 67 min. 47 sec., but afterwards
the run was spoiled by checks, and Birmingham was
reached 4 minuteslate. Onformeroccasions,above referred
to, much greater loss of time was more than made up.
The return journey offered a striking contrast, as it was
accomplished in 2 h. 13 min. 7sec.,or 6 min. 53 sec. under
time, Paddington being reached 5 minutes early, in spite of
a signal check at Culham. The time from passing
Leamington was 108 min. 57 sec. for the 106 miles; from
Oxford, 65 min. 16 sec.; from Didcot, 53 min. 19 sec.;
from Reading, 86 min. 40 sec. The driver had to ease
down after Reading in order to avoid gettingin too soon.
It will be noticed that the complete distance of 129}
miles was done in 133 min. 7 sec. from start to stop, or
in 131 minutes net.

Coming now to the North-Eastern, I may observe that

* No. VIL. appeared February 1sth,
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if that very progressive line did not find occasion to
introduce any brand new services of such importance
as those already touched upon, yet it furnished the
fastest start to-stop booking ever yet seen in Britain,
and only once surpassed in France—viz., Darling-
ton-York (44} miles) in 48 minutes, averaging 617
miles an hour. Through the courtesy of Mr. Philip
Burtt, general traffic manager, I made several tests of
this remarkable run. Two or three times delays inter.
fered, but three runs were particularly noteworthy. In
two of these cases the engines were of Mr. \W. Worsdell's

latest four-coupled leading bogie type, with very large |

and high pitched boilers, eylinders 19in. by 24in., and
6ft. 9in. coupled wheels. The load in each case was
reckoned as ten coaches, of approximately 170 tons. On
one of these occasions the run was done in 42 minutes
inclusive, or in 39} minutes net. In the other the time
taken was 42 min. 58 sec., in spite of two bad checks,
which caused a delay of fully 24 minutes. In this case
Northallerton (14§ miles) was passed in 13 min. 58 sec.
from the start, Thirsk (22} miles) in 20 min. 49 sec.,
Alpe (33} miles) in 80 min. 33 sec, and Poppleton
(42 miles) in 38 min, 27 sec, The third trip, however,
surpassed all the others, the 44} miles being covered in
exactly 40 minutes to the second, averaging 66'4 miles
an hour from start to stop, or 67°7 from platform to plat-
form, the time for which was 39} minutes. According
to the Darlington and York Station clocks, and to the
respective oflicials at those stations, the time was
J9 minutes, as the train left Darlington at 1.9, and
reached York at 148; but my time was taken both by
direct reading and by pressure of the chronograph button,
the two agreeing. Certainly the run was a distinctly
fine achievement. The engine was one of Mr. Worsdell's
1871 class, with 7ft. coupled wheels, and cylinders 19}in.
by 26in.

Although the 40.minute Lancashire and Yorkshire
expresses between Manchester and Liverpool are not,
strictly speaking, novelties of 1902, nevertheless the
increase in their number to no fewer than thirty may be
said to belong to that order, and the multiplicity of such
fine trains does distinctly constitute a feature not to be
ignored in dealing with that period. For it must be
borne in mind that not only is the distance between the
two Lancashire cities 5 miles greater by this route than
by the London and North-Western, and 2{ miles longer
than by the Cheshire lines, but also the Lancashire and
Yorkshire route is greatly the heaviest of the three, there
being several miles of gradients as steep as 1 in 91 and
1in 94. To average 549 miles an hour over such a road
as this on a short journey of 86 miles 47 chains mani-
festly demands very smart work on the part of the loco-
motives. But I found Mr. J. A, I. Aspinall's * 1400 "
class well able to
times they had their work cut out. It will be suflicient
if I describe the best of several trial runs which I made
with these trains. The load was light, approximately
only 100 to 105 tons behind the tender. This, however,
would be called * ten coaches " on the South of England
lines. So quickly did the engine start from Victoria
Station, Manchester, that Pendleton (2} miles) was

passed in 2 min, 51 sec., or in 2 min. 28 sec. from the end | P

of the Victoria platform. Ascending the subsequent
grades of 1 in 92 and 1 in 94, which extend for a
considerable distance, the speed kept up to 59 miles
an hour, while up the subsequent ascent at 1 in 91 for
about 4 miles the minimum was 61 miles an hour. The
speed down hill and on the level was exceedingly high ; in
fact I timed one quarter-mile in exactly 10 seconds, repre-
senting 90 miles an hour. But although this time was
most carefully taken by ﬂhmnugrnrh-atop, I cannot
accept it implicitly, as I was unable to get the two
adjacent quarter-miles, [t is certain, however, from the
time taken to cover a longer distance that this particular
quarter-mile could not have occupied more than 10-2
seconds,and Isee no reason todoubtthat it wasdone in the
10seconds as recorded. Only in pursuance of my invariable
rule never to give implicit credence to a short timing like
that unless corroborated by the evidence of the adjacent
quarter miles, I only note it subject to this qualification.
Apart from this maximum, however, I may mention
that a distance of 14 miles after Walkden was run in
11 min, 14 sec. The inclusive time from Manchester to
Liv | was 40 min. 44 sec., but this included
two dead stops, one lasting 2 min. 38 sec., the
other briefer. So that the actual travelling time from
start to stop was only 38 min. 6 sec., and allowing for
the delay caused by two extra startings and stoppings,
and also by an additional signal check, the net time very
carefully computed is found to have been 83 min. 21 sec.
I may add that the 85 miles 2 chains from Manchester to
Sandhills only took 34 min. 83 sec. from start to stop,
with an extra stop in the middle. This struck me as an
excellent ormance.” Other runs were made in 39 min.
27 sec. and 38 min. 40 sec. respectively. In one of these
cases the same quarter-mile already mentioned as having
been apparently done in 10 seconds was covered in the
still quicker time, according to my chronograph-stop, of
08 seconds. This, were it trustworthy, would indicate a
npged of 918 miles an hour; but failing again to catch the
adjacent posts, I can only mention it as an apparent and
not authentic record. Nevertheless, the speed in each of
these cases cannot bave been less than B7 to 88 miles an
hour, even if it did nof reach the apparent records shown
by the single observations.
On the whole I think it may fairly be stated that
material progress has been made by several Englich
railways in the year 1902.

e

Laxp Gugﬂ* RAILWAY ACROSS CENTRAL AUSTRALIA.—There
has been published by authority of the South Australian Govern-

mﬂn&;ﬁxtﬁ report on the pro line from Adelaide to Port
Darwin, which has been compiled and edited by Mr. Simp:on
Newland, formerl

: treasurcr of South Australin, The book ccn-
tuns, moreover, illustrations, maps, and a copy of the Act of Par-

liament authorising the construetion of the railway,

rform it, although undoubtedly at

BRIDGE BUILDING AND BRIDGE WORKS
IN THE UNITED STATES.

No. V,
CONTRACTS AND SPECIFICATIONS.

Maxy leading railways have adopted a series of
standard plans for H.beam spans, plate girders, and
truss bridges of ordinary span., Such a practice 1s un-
doubtedly of great economy for large railway systems
having a great number of bridges. But while these
standards are economical for the railways, they do not
help the manufacturers much-—except where they do a
very large amount of work for one railway, as no two
railways adopt similar standards, while the so-called
standard plans of many roads are subject to continual
modification and revision. Nevertheless, the manu.
facturer has a good deal to say as to the designs for
structures on swaller railways. Thus, in many cases he
is asked to tender for certain bridges of given spans and
general dimensions, the design being left to him, but
subject to the approval of the railway company's
engineer. Dut at the very beginning of the design a
difficulty presents itself. Nearly every road has a
different standard system of live load, quality of steel,
&e., and the design and strain sheet for a bridge on
one railway will not be suitable or acceptable for a
similar structure on another road, especially in view of
the fact that most engineers have their own ideas and
preferences, which must be considered in the design.

One of the first difficulties which the manufacturer
strikes, in endeavouring to standardise his work for the
designing of railway bridges, is the great number and
variety of specifications as used by various railway and
bridge engineers. Of late years some progress has been

made towards the adoption of uniform specifications both
as to loading and material, but the differences which still
exist require the manufacturer to conform to very
different requirements for different railways. One bridge
company may have 50 to 100 different specifications on
file for as many railways. This is particularly the case

towards uniformity so far taken is that a number of the
smaller roads have gradually—and without any idea of
concerted actiun—aﬁnpted what are known as Cooper's
specifications. These were drawn up some years
ago by Mr. Theodore Cooper, M. Am. Soc. C.E.—an
American consulting engineer who stands at the head
of those engineers who have made bridge work a
speciality. They were published in pamphlet form, and
have had an enormous sale since their hirst publication,
being revised from time to time as new editions are
issued, so that they are always “ up to date " and appli-
cable to existing conditions. There are two sets of these
specifications—one for railway bridges and viaducts, and
the other for highway and tramway bridges.

Similer specifications have been prepared by other
engineers, but none have been accorded the popularity or
extensive use which have been accorded to Cooper's
specifications. The American Bridtfe Company has also
a set of specifications, which were drawn up by its vice-
resident and chief engineer, Mr. C. C. Schneider,
M. Am. Soc. C.E., who is another bridge engineer of wide

reputation. This company's specifications for highway
bridges were published in TaE ENGINEER a few months
ago.

The reason for adopting the Cooper specifications has
been that engineers and railway officers have realised the
economy that may accrue from intrnducini uniformity or
standardisation as much as possible in bridge design
and construction. The great railway systems can
perhnsu afford to adopt specifications containing the
individual ideas of their engineers, but even on such lines
there is a tendency to conform to the Cooper specifica-
tions, with the exception of certain minor points. If one
of the smaller roads should desire bridges built to its
special specifications during a busy season, the builders
would probably refuse to make a tender for the work.
But if the bridge could be built under the same specifica-
tions as a number of others, it would be much more
easy to get them contracted for. The conditions in this
respect are atl present much the same as when the move.
ment for standard rail sections was inaugurated.
Different engincers had sections almost alike, but with
sufficient variation to require special rolls. This was
partly because they did not know of each other's sections,
partly because each desired to impress his own indi.

viduality upon his rails, partly because they failed to see |

that the differences were too slight to be of practical
effect, and largely because they did not recognise the
commercial importance and economy of uniformity. At
the present time, about 75 per cent. of the rail output is
rolled to the form of sections recommended by the
Awerican Society of Civil Engineers.

In the wvarious bridge specifications to which the
manufacturer is required to work, one of the most
troublesome features is the lack of uniformity in live
load prescribed, and one bridge company alone has a set
of nearly 250 diagrams of engine lo
not only exact wheel loads, but exact wheel spacings for
certain classes of engines, regardless of the fact that the
strength of bridges cannot be regulated to a few pounds,
without the impossible work of planing or finishing the
members to an absurd nicety of thickness or size.
effect, therefore, this close calculation to make a design
to fit a certain engine only made extra trouble for the
designer or estiimator, and had no real influence upon the

strength of the bridge. There is fortunately now, how- |

ever, a tendency to abandon this useless refinement in
engine loading, and to adgpt the system used by Mr,
Theodore Cooper in his spectfications already mentioned.
Here the spacings of the driving wheels are assumed to
be constant for all types of engines, and the loads on the

bogie and tender wheels are assumed to be proportional I

to the loads on the driving wheels. His specifications
give five typical loadings. It 1s believed that for

Article IV, appoeared FﬁINtinrr TIlt]:n. '

ing. These specify | alcohol than with

1
30,
from 44 000 1b. in 1883 to 60,000 Ib, in 1901,
in various details and standards relatin

bridges, both in reducing the cost and the time required for the

shop work, an effort was beg
requirements for the production and tests of steel, which is

the metal now exclusively employed in bridges.

several of the leading specifications to the d

simplify the design by making an allowance for im
&e., by adding certain percentag
some well-defined system,
in making com

allowance is made in the unit stresses according to any
systems usually adopted insuch a case. Not only are the necessary
computations greatly «implified, but the same degree of security is
obtained in every detail of the connections as in the principal
members which compose the structure,

alcohol is a suitable carburetter.
carburetters give good results, but it 1s essential that the
gas should be warmed before entering the cylinder. It

and the usual p
as to start the engine with this spirit, and, after running

a few minutes, change
given less attention to alcobol carburetters than the

economical operation on railways with heavy traffic
locomotives of the consolidation type—ten coupled with
two-wheeled bogie—with 20,000 Ib. to 25,0001, on each
driving wheel, will be required. The engine load is
followed by a distributed train load, which is usually
taken as 4000 lb. to 5000 1b. per lineal foot of track. In
certain cases the train loading is taken as high as
6000 1b, or 7000 1b., the latter being for structures where

a large proportion of the traflic consists of trains of cars
with full loads of 50 tons of coal or ore per car.

Another difficulty, almost as great as that of the load-

ing, is the variation in requirements as to the grade of
steel. Committees of several engineering societies are
now engaged in investigations and missionary work,

whose object is to secure the adoption of some uniform

specifications as to the quality of steel for bridges and
similar structures.
these subjects, but they are somewhat beyond the field
of the present series of papers, and they have heen
referred to at such length merely in order to explain the
relations between bridge engineers and bridge builders in
regard to both design and construction.

Much might be written on both of

To conclude this part of the subject, the following

extract is given from the paper by Mr. Jacoby, read at
the annual meeting of the American Association for the

Advancement of Science in 1902 : —

The form of loading for bridges almost universally specified by

the railronds of the United States consists of two consolidation—
eight-coupled
These loads are frequently chosen somewhat larger than those
that are likely to be actually used for some years in advance; but
sometimes the heaviest ty

standard loading.
miles, located in the United States, Canada and Mexico, only two

out’of 77 specified uniform train loads exceeding
foot of track in 1893 ; while in 190] unlf' 13 out of 103 railroads
specified similar loads less than 4000 Ib.

specified loads of 3000 )b, and 29 of 4000 1b.; while in 1801, 4000 1b.
was specified by 50, 45001b. by 14, and 5000 1b. by 17 railroads.
The maximum uniform load rose from 4200]b. in

in 1901,

locomotives followed by a uniform train load.
of locomotive in use is adopted as the
Of the railroads whose lengths exceed 100
4000 1b. per lineal
In 1883, 37 railroads

803 to 6600 Ib,

In a similar wanner in 1803 only one rilroad in 75 specified a

load on each driving-wheel axle exceeding 40,000 1b.; while in 1901

with the larger lines, and, perhaps, the greatest step | gﬂlf 13 railroads out of 92 specified less than this load,

In 1803
nly 21 of the 77 railroads specified similar loads exceeding
Ib, The maximum load on each driving-wheel axle rose

Experience having shown the great advantage of more uniformity
to the manufacture of

un to secure more uniformity in the

The thorough digest of these results of scientific research and
practical tests, and the preparation and adoption of standard

specifications for different classes of material, are confidently
expectad to eliminate many old requirements which are proved

inefficient in securing the results for which they were originally
intended, and to incorporate in the specifications only the essential
requirements by which the character of the product may be deter-
mined with sufficient precision for its actual duty.

With greater uniformity in the physical, chemical, and other
roquirements for steel, as detormined by standard tests, the unit
stresses to be prescribed for the design of bridges will naturally
approach to a corresponding uniformity., To what extent this is
desirable may be inferred from the fact that the application of
ign of a railroad
bridge under a given live load yields results which may vary by an
amount ranging from zero to 25 per cent, of the total weight.

In the revision of specifications a decided tendency is observed to
t, vibration,
¢x to the live load according to
It needs but relatively little experience
rative designs of bridges under the same loading

to show the advantage of this method over that in which the
of the

a—

MOTOR CAR DEVELOPMENTS IN FRANCUCE.
No. V.

Axoraer thing necessary to the proper utilisation of
Most of the positive

is very difficult to start a motor with alcohol when cold,
ractice is to have a small petrol tank, so

on to alcohol. The IFrench have

Germans, who, however, have only had occasion to adapt
them to industrial engines such as the Marienfeld, Ditrr,
Karting, and Altmann, but where satisfactory results are

obtained in the I'rench trials a good deal of the merit

must be attributed to the carburetter. This is the case
with the Brouhot engine, which showed remarkable
economy in the Minister of Agriculture's tests, the con-
sumption of a 16} horse power ndtor under full load
being 235 grammes of 50 per cent. alcohol per horse-
power per hour at from 198 to 208 revolutions a minute,
and 340 grammes of pure alcohol at 188 revolutions. All
the trials, in fact, show that the piston speed is lower with
petrol, on account no doubt of the
conversion of water into steam, and alecohol is un-
doubtedly superior to petrol when running at low speed.
The Brouhot carburetter has a constant level chamber
and a distributing chamber, at the lower end of which is

In | a valve that is opened when struck by the exhaust valve

stem. The exact quantity of alcohol necessary for a
charge is thus drawn into the mixing chamber, and the
gas passes around a tube heated by the exhaust and
enters the cylinder at a high temperature. In automobile
motors, however, the temperature should not be too high,
as this would result in a complete evaporation of the
water, and the cylinder charge would thus be reduced.
The Brouhot carburetter, though remarkably eflicient in
industrial motors, scarcely seems satisfactory for motor
vehicles, and in fact the solution of the alcohol problem
depends very largely upon the designing of carburetters
that will run as well with this spirit as with petrol.

hr‘tiuit;: v, l[‘i]utn."li Fuhm-n;r]r 18th.
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As we have seen, the most salient result of recent
investigations is that the alcohol motor has special
characteristics of its own which make it doubtful whether
it can develop on parallel lines with the petrol engine.
Its smooth and slower running gives it some of the
qualities of the expansion engine as opposed to the rapid
combustion of the explosion motor, and it is difficult to
see how the two can be reconciled. It is true that
engines can be made to run equally well with petrol as
with alcohol, but they can scarcely give the highest
efficiency of each. This is particularly the case
with pure alcobol, which must be burned in special
engines, while .the carburetted product more nearly
approaches to petrol in its action, though the two
are still sufficiently distinet to raise the question
whether makers will be able to effect a compromise
in the designing of their motors so as to secure a high
efficiency with both fuels. So far as makers and users
are concerned, it matters little to them whether they
use alcohol or petrol. They will naturally buy the
cheapest fuel, and so long as petrol is more economical
they will continue to employ it until such time as the
State is able to reduce the price to such an extent as to
render alcohol almost indispensable. Several makers
certainly claim that their motors will use both fuels with
equal economy, but only in one or two cases has this
claim been borne out in the trials. If alcohol should be
considerably cheapened, it is probable that manufacturers
will have to greatly modify the designs of their engines.
They can scarcely afford to abandon petrol altogether in
the event of alcohol becoming more economical through
the suppression of excise duties or by other means,
since under certain conditions the automobilist will
find it convenient to change on to petrol, and in some
countries petrol must always be cheaper than alcohol.
What will ﬂe the development of the alcohol question it
is impossible to foresee, but it seems likely that the
solution of the alcohol problem will be accompanied by
further modifications in the petrol engine in the way,
perhaps, of water injection, so that the two spirits will
work under identically the same conditions. For indus-
trial vehicles it would seem as if alcohol has a much
wider scope, since they may be largely used in districts
which produce this spirit; but, apart from the lighter
types of vehicles, the French have, with only a few
exceptions, made little progress in the building of freight
cars. They have come to the conclusion that vehicles
propelled by internal combustion engines cannot be
economical unless they carry loads of 5 tons with
a maximum tare of 4 tons, and such traffic is imprac-
ticable unless improvements are carried out in the
roads, which are for the most part too narrow for more
than one of these big wagons to pass. 1f the fuel
could be considerably cheapened it would be possible
to economically transport loads having a lower ratio to
the tare, and thus the difficulties would be at once over-
come; but in France it is open to question whether the
State will ever be in a position to sacrifice its revenue
from alcohol to the extent of allowing the spirit to besold
at such a low figure. In some other countries where
the motor wagon has a specially wide field of utility,
such as the Congo Free State and parts of South
America, alcohol is merely a cheap by-product, and if
the vehicles are reliable there is no question as to their
economy. The Congo Free State Government i1s laying
out ruagn for motor wagon transport, and is erecting a
number of distilleries along the routes for the produc-
tion of alcohol to be used as fuel. In countries like
India the employment of petrol offers serious inconveni-
ences, and aleohol is the only safe spirit that can be
used. All the agricultural countries are looking carefully
into the utilisation of alcohol, not only France and Ger-
many, but also Italy, Spain, and Portugal; and in Peru
an exhibition and trials are being organised on the lines
of those held in Paris last year. Apart from the effect
this new outlet for alcohol is expected to have upon the
agricultural industry, the watter has been given further
prominence by the situation of the petroleum industry.
It is stated on the other side of the Atlantic that the oil
“trust” is already considering whether it may not be
advisable to restrict the production of petroleum spirit
owing to the fact that the profits upon rectified petro-
leum are largely swallowed up by the heavy depreciation
of the by-products on account of the huge accumulation
of stocks. However this may be, there is still some
doubt as to whether the supply of rectified petroleum
will keep pace sufficiently with the growing demands of
spirit motors to prevent an increase of price, and it is
E&rtly upon this contingency that the alcoholists

ase their hopes in the future of the agricultural
spirit.  Unfortunately for those who expect the in-
ternal combustion engine to bring about a revival in the
agricultural industry, the matter has taken another turn
by the synthetical production of alecohol which now
gseems on the point of being carried out on an industrial
scale. It is claimed that chemically pure aleohol can
be produced by synthesis at considerably lower cost
than is possible from the distillation of beet or other
produce, and thus it is feared that the movement in
favour of aleohol will result in the complete discom-
fiture of agriculturists by depriving themn of the existing
outlets for their spirit. Seeing the vast interests
involved, the vatural consequence of this state of things
would bave been a strong agitation in favour of repres-
sive laws against synthetical alcohol, and it is in the
hope of forestalling any such agitation that the cown-
panies being formed in France for producing alcohol in
conjunction with the acetylene manufacturers, are
holding out a promise that they will take a certain
minimum quantity of agricultural spirit to mix with
their own alcohol, so that the agriculturists will always
be assured of selling their spirit at a profitable figure.
It is, however, as yet by no means proved that alcohol
can be produced by synthesis on a commercial scale at
such an extremely low price as is represented by ex-
perimenters. Nevertheless, this phase of the question
opens up vast possibilities, and if only half of the

promises now being held out by chemists are realised,
the competition between petrol and aleohol must cer-
tainly terminate in favour of the latter spirit. For the
moment it is by no means certain that the new alcohol
can be produced on a commercial scale with the success
anticipated ; but whether it can or not, there is no doubt
that the employment of alcohol as a fuel must have an
important influence upon the designing of internal com-
bustion engines in countries where the conditions are
specially favourable to the agricultural spirit.

THE AMERICAN INTERNATIONAL EXHIBI-
TION OF 1904.

(By our Special Commissioner.)

No. 1L

Tue area of the Exhibition at St. Louis will be about
1200 acres. The central portion, or “ main picture "’ as it
is termed, comprises the cascades, cascade gardens, ten of
the main buildings, about two miles of waterway—
including the basin, lagoon and canals—and about five
miles of streets and avenues. In the avenues large
trees have been transplanted to furnish a shade to the
walks. The concave hillside forming the background will
be 1600ft. across, and the cascades will be of imposing
size and volume, flowing at the rate of 80,000 gallons per
minute. These will be supplemented by numerous jets
and fountains. The grand basin, of semicircular shape,
will be 600ft. in diameter. The main cascade has a
discharge of 45,000 gallons per minute from a 30in. pipe,
and bas fourteen falls. The first two are of 25ft. and 20ft.
wnd the others of 4ft. to 8ft. At the first fal) the water
is 1lin. deep over a ledge or rim 40ft. long; at the last
fall the depth is 3in. over a rim 140ft. long. The two side
cascades flow from 12in, pipes, discharging 18,000 gallons
per minute each, These have twelve separate falls, nine

| of 3ft., and the others of 12ft., 15ft., and 22ft.

Each of the main buildings has been designed by a
separate architect, or firm of architects, working to a
given ground plan, height of eaves line, &ec., as governed
by the main plan. These architects form an architectural
board, but they have nothing to do with the structural
design or with the construction work. These architects
are scattered all over the country, and as it would be
difficult to get them together to discuss minor matters, a
“* Department of Design " was organised, at the head of
which is the Chief of Design.

The chairman of the Board of Architects is Mr. Isaac
L. Taylor, and as he is also Director of Works, he has
but little time for purely architectural study. To him
and Mr. E. L. Masqueray, Chief of Design, is left the
work of elaborating and perfecting the plans, and of study-
ing and deciding the innumerable matters of detail which
are simply mentioned at meetings of the Board of
Architects. The Chief of Design is, under the Director
of Works, the representative of the architects, and
is entrusted with studying and working out details
which at foreign expositions—where distances are not so
great—are attended to by the architects themselves in
conference. This Department of Design, therefore, has
to provide for the decoration of the grounds with monu-
mental and landscape effects ; the setting or surroundings
of the buildings, so as to enhance the architectural design ;
the treatment of the lagoons, entrances, bridges, pavilions,
and various auxiliary buildings and decorative structures.
The department is in close relation with the architectural,
sculpture, and landscape departments. There will be
twelve bridges over the lagoons ; the iwo connecting the
main entrances of the Electricity and Varied Industries
buildings, and those of the Manufactures and Education
buildings, will be 80ft. wide. The others will be 50ft. wide,
and all will be about 200ft. long. To this department has
also been allotted the design of four large buildings: Agri-
culture, 500ft. by 1200ft.; Transportation, 525ft. by
1300ft. ; Horticulture, 400ft. by 800ft. ; and Forestry,
Fish and Game, 400ft. by 600ft.

The sculptural work around the buildings, on the ter-
races, along the roadways and lagoons, and throughout
the grounds, will be largely emblematical. Thus there
will Ee statues of noted Indian chiefs, and groups repre-
senting Indian life and customs ; the hunters and trappers;
the discoverers and explorers, famous inventors and
men of science, &¢. The Emperor Napoleon and Presi-
dent Jeflerson—between whom the * purchase ” treaty
was negotiated— will also be represented, and there
will be numerous heroic groups, and figures of native
animals. In the Terrace of States, above the cascades,
will be fourteen allegorical statues symbolic of the four-
teen States which now cover the territory of the
‘“ purchase.” All this statuary will be modelled in con-
venient size and then enlarged, the actual figures and
groups being composed of * staff,”” which is a mixture of
plaster of Paris with bemp, moss, &c. This will be the
same process as was used for the beautiful and striking
statuary at the International Exhibitions at Chicago in
1893 and at Buffalo in 1901,

The buildings are of comparatively little interest from
a structural point of view. At Chicago the main buildings
were of steel, and the great trusses, arches, and general
framework were among the specially notable features of
the Exhibition. At St. Louis all the buildings will be of
wood, and in one respect this was a fortunate decision.
In view of the present congested condition of the steel
industry it is safe to say that the Exhibition would have
been delayed a year or more had steel mills and steel
works to be reckoned with for material and erection.
The foundations are timber piers and footings, supple-
mented by piling in soft ground. The main framing,
columns, girders, roof trusses, &c., are all built up of
wood, but iron rods are used as tension members in the
trusses. A forest of main uprights, longitudinals and
furring between the uprights, forms the basis for
the wood or metal lathing which receives the plaster
coating for the walls. All decorative work is of * staff,”

* No. L. appeared l"ul:hrlmr_s‘ 13th.

and acres of finished work of this kind are now stacked
ready for use, being attached in place by screws. The
finished work will be painted as soon as erected, and
again just before the opening of the Exhibition. The
buildings bave a uniform height of 65ft. to the eaves line,
and the colour scheme adopted is cream white or ivory
white.

The water supply for fire and domestic purposes will
be taken from the city mains, but the fire service will
be reinforced by a lake of 6,000,000 gallons capacity at
the west side. Separate systems of sewerage and storm-
water drainage have been laid, the former discharging

| into the city sewers and the latter into the Des Peres

River. There are also water pipes, gas mains, and
electrical subways and conduits. In connection with
all this construction, the extent and importance of which
will be little realised by those who see the completed
Exhibition, I give the following extracts from a paper
prepared by Mr. Richard H. Phillips, chief civil engineer
of the Louisiana Purchase Ixhibition:—

‘* Since the driving of the first stake on September 3rd,
1901, many changes have been wrought in the topo-
graphy of Forest Park. Upwards of 1,500,000 cubic yards
of earth have been moved, not including the excavations
for sewers, drains, water pipes, electric conduite, or the
foundation piers of buildings. After the site had been
selected and the general scheme decided upon, the first
problem was to dispose of the river Des Peres, which
wound its way over the ground needed for the main
buildings. The total length of the river through the sitc
was 8500 lineal feet; this was reduced to 4650ft. by
building a direct underground channel.”

“In order to determine the size of the channel which
could safely carry the river's floods, accurate surveys
were made to ascertain the area drained, the average
slope of this area, and the slope of the channel. These
data, with the records of high water and of maximum
rainfall, determined the size and capacity of the channel.
Two barrel drains, passing west and north-west through
the * Wilderness,” were also laid out and constructed. The
ground thus drained was then graded and put in shape
for building and landscape work.”

“*All the sewers centre at the pumping station, from
which, by means of electrically-driven centrifugal pumps,
the sewage is forced to the city sewers. Connections are
also made between the sewers and the underground
storm-water conduits, so that during dry weather the
contaminated flow in the conduits is intercepted, and
passes into the sewers. On the extreme north side of
the grounds is a large automatic flush tank, periodically
discharging a large volume of fresh water to flush out
the sewers."”

“ When it is remewmbered that every drain, water 1nain,
gutter, conduit, road, railroad, tree, terrace, &c., and the
tloor of every building had to be accurately located, both
as to alignment and elevation, an estimate can be made
of the immense amount of instrument work that had to
be done. Each grade had to be adjusted, and each of
the myriads of lines of trees, gas pipes, water pipes,
sewers, and electric conduits, the lagoons, roof drains,
surface drains, foundations for buildings, the fountains,
flower beds, walks, and various accessories had to be run
so that all the work would fit properly in place without
interfering with other work.”

‘* About eight miles of railway for use in construction
and in the installation of exhibits have already been built
in Forest Park, and half a mile of this is on timber trestle
work, some of which is 40ft. high. The lagoons provide
a circuit of 7100ft. over the shortest course. Their total
area 18 750,000 square feet, or about 17 acres ; and they
contain about 19,000,000 gallons of water.”

‘““The east end of Forest Park, outside of the Exhibition
boundary, has had some changes made. The old wooden
bridge near the Clayton-road has been replaced by a steel
arch bridge ; and a concrete arch bridge—reinforced by
steel bars—has been built to carry the Grand Drive over
the River des Peres. The river channel has also been
straightened and cleaned out through this part of the park,
80 a8 Yo give free flow for water passing down its channel
through the Exhibition. A E'PEEFEI]& wooden bridge with
a clear channel span of 60ft. has also been built near the
park stables, to carry the heavy steam rollers used in the
park. All these improvements have been made without
Ex,_FEME to the city. The pipes, sewers, roads, &c.,
will to some extent be utilised by the city after the BExhi.
bition, and in all construction work the Director of Works
and his engineers have kept in mind the restoration of
i&lizf park to the people of St. Louis in an improved con.

ion.

Plans have been perfected for an * intramural "
railway for the convenience of visitors to the Exhibition.
At Chicago, owing to the desire to avoid obstruction of
the lake view, ang the impracticality of putting the line
underground for so long a distance, the railway was not
as convenient as it might have been. At St. Louis an
electric railway will be laid out in loops to serve the
buildings and other centres of attraction, as well as the
outlying portions of the park, where people will be glad to
rest quietly under the shade of the trees. Through the
main group of buildings this line will be on an elevated
structure or viaduct, but the rest of its length will be
mainly on the surface.

Great stress is laid upon the decorative lighting of the
FExhibition. This will include the outlining of the buildings
and their architectural features by electric lights, and also
the lighting of large surfaces. Beneath the cascades
will 'be a special plant for projecting lights of various
colours from behind the falling sheets of water. The
Exhibition management has provided facilities for supply-
ing an immense amount of electrical energy, part of
which will be generated on the ground and the remainder
suthed from a large new fpuwer plant, built by one
of the electrical companies of St. Louis. The electrical
energy will, of course, be used for other purposes than
lighting. It includes service for every kind of commer-
cial electrical work, for charging batteries, running direct-
current and alternating-current motore, and lighting
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reries alternating and direct current lampe, and multiple
alternating and direct current lamps. This latter service
presents a variety of alternating-current voltages and
frequencies, as well a3 of direct-current voltages. |

As other forms of energy are convertible to electrical
energy, it is desired to permit as great a variety of pro-
cesses and operations among the exhibits as possible.
Provision has been made for steam, gas, and compressed
air service in sufficient quantity to permit the greatest
possible display of machinery in motion. For the boiler
equipment of the power plant it was at first proposed to
use oil fuel, but the difficulty of ensuring a constant
supply of the large quantity required, at such a distance
from the point of production, led to the abandon.-
ment of this plan. It is now intended to use coal,
but Mr. Rustin, the chief electrical and mechanical
engineer, is confident that no ** smoke nuisance " need
be apprehended, owing to the use of perfect combustion
devices, the selection of which has not yet been con-
cluded. A large portion of the power plant will be
supplied by the exhibitors, including boilers, engines, and
electrical generators and apparatus. The generating
capacity to be used for power and illumination will be
about 25,000 kilowatts, of which 16,000 kilowatts will be
for the latter purpose.

S

TESTS OF A STEAM ENGINE.

Ix our issuc of the 11th January, 1901, we illustrated and de-
gcribed the engine which the firm of Van den Kerchove, of
Ghent, exhibited at the Paris Exhibition in 1900, Quite
recently a series of interesting trials have been carried ‘out
with an engine made by the same firm, exactly similar in
construclion to that exhibited at Paris, and differing only 1n
size. These tests have been carried out under the direction
of Professor Schriter, of Munich., The engine Wwias of the
horizontal tandem compound type, and it is ordinarily
employed for driving a continuous-current dynamo supplying

power and light to Messrs. Van den Kerchove's works.
Some excellent results have been arrived at, and we feel sure

that an abstract of Professor Schrioter's report to the makers
will be of interest to our readers.

The leading dimensions of the engine are : —High-pressure
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Curve with Salurated Steam Tests T o W7,
Diagram No. I.

cylinder, 325 mm., say
560 mm , say 22'047in.; stroke, 850 mm., say 33-464in. The
proportion of the cylinders is 1 to 3, and the normal revolu-
tions per minute 127, The engine is so designed that the
low-pressure cylinder is bolted direct to the frame, whilst the
h-pressure cylinder is attached behind the low-pressure
cylinder by means of an intermediate stay. Both the
cylinders, as well as their covers, are steam-jacketed. Live
steam is supplied to the jacket of the high-pressure cylinder,
and that of the low-pressure cylinder serves as a receiver, the
steam circulating through the jackets before passing through
the ports. The distribution of the steam in both cylinders
takes place through four equilibrium piston valves placed in
the cylinder ends. These valves move vertically. Kach of
the main pistons has two rings. Bolted direct to the crank
shaft outside the fly-wheel is the armature of a continuous-
current dynamo, which was working during the trial on
to liquid resistances,
The valve gear shaft is placed horizontally, with its axis

— - —— —— [—
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Namberof treinl .. .. .. .. I L. » 1T,

| the superheater been in the boiler flues. Thus
expansion in'the high-pressure cylinder could be obtained

12:705in.; low-pressure cylinder, |

IT;cI I_nI;leuund hu.;n:pu.;wﬁr. ; -;;:-IT 27802
Length of trial, minutes ., ‘ 6016 | 6104
Total steam condensed in H.P. and L.P. jackots, kg, 206-5 = 184-7
Consumption of steam per hour, kg, 4 : 1902:0 | 15008
Consumption of steam por hour por IL.H.I'., kg, 609 573
Temperature of steam at introduction, deg. Cent. ..| 180.7 1801
:;::rntuu of condonused steam, deg. Cent. 310 | 25-7

valent consumption of saturated steam pu'r'hm':i
S P LY. .. 22 sn s ae' s CRYY |

- —— | ——

parallel to the centre line of the cylinders, its bearings bei
provided with ring lubrication. There are four excentrics, an
each moves one admission valve with its corresponding
exhaust valve. The trip of the admission valve is worked by
a roller under the influence of a lightly-weighted governor, to
which is connected a simple device for cutting the steam
in case the governor strap should break. The admission
valves are closed by uprin'gn. the shock being taken up by air
dashpots. There are, of course, no valve seats, the con-
ntrluut:inn of the valves being exactly as shown on page 44,
vol. xci. '

B
eengine, the air pum
was the m:'nditinnfn whi
ago, when we had the opportunity of seeing it running. IFor

the purposes of the trial, however, the air puamp was put out
of gear, and the exhaust led to a separate condenser put up for
the occasion.

The primary object of the trials was to make a large number
of observations with the greatest possible accuracy under
loads varying from nothing to the maximum, for the purpose
of noting, first, the bebaviour of the engine with saturated
steam and with steam superheated to 300 deg. with different
amounts of expansion ; and, secondly, to see how progressive
superheating with a constant cut-off influenced the con-
sumption of steam.

A horizontal surface condenser 3-57 m. long and 124 m.
in diameter was made use of. It contaiped 188 square
metres of cooling surface. There were 1000 {in. brass tubes
3 m. long. Before the trial care was taken to see that
the condenser and the various pipes were perfectly water-
tight. The two pumps were worked by gearing; omne
circulated water from a neighbouring canal, while the other
delivered the condensed water into a wrought iron tank of
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6 cubic moetres capacity, placed on a carefully-controlled
weighbridge. The measurements were taken by two
experimenters, who noted, by meansof two chronographs, the
time taken to condense 50, 100, 200 kilos. of steam and so on.
To obtain a mean of a sufficient number of observations each
trial lasted about one hour, and in passing from one degree
of cut-off to another the next reading was not taken until
everything was again in working order. During each trial a
raduated vessel was emplo to measure the discharge
rom the drains of both steam jackets after it had passed
through the steam traps and coolers.

A separately heated ** Maicbe "' superheater, entirely inde-
pendent of the boiler, was employed. It had 16} square
metres of heating surface, the grate area being *45 square
metre.
results weré obtained which would have been impossible had
| degreoes of
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with the same tempsrature of steam, and very wide changes
of temperature could be given with the superheater with a
constant cut-off in the cylinder. The steam used was
generated in a 180 gquare metre de Naeyer multitubular
boiler having a grate area of 3°57 equare metres and having
120 6in, tubes 4 m. long.

_ The trials were divided into sixteen separate tests. The first
six of these were with saturated steam, and with varying
loads as follows ; —

Test No... .. [ I L IV, V. VI

jm]‘:bruntllu
volts .. .. 1780 .. 1500 .. 1200 ., 000 .. 600 .. Unlcaded.

The next five were with steam superheated to 300 deg.,
and with varying loads, thus : —

Test No. .. L VIU wOL IX . -X

SO i Nl
Ampbres at 110 volts ., .. 17.0 ., 1500 ., 1200 ., 900 ..

600

Details of Test of Van den Kerchove 200 horse-power Compound Engiite,

e e —— — —_— ———

1 J
Vil |

With this independent superheater a number of |

| the ri

tions of the dimensions of the engine due to temperature, and
care taken in calculating the springs of the indicators, which
were borrowed for the occasion from the engine laboratory of
the Munich University. As bearing witness to the accuracy
of the various trials, Professor Schroter calls attention to the
fact that trial No. XV., which lasted 54 bours, gave, at the
same superheat and at the same power, exactly the same
result as trial No. 1X., which lasted only fifty minutes.
Further, it is pointed out that the regular form of the curves
is another proof of the exactitude of the results.

While taking all ordinary precautions, and without any
leakage being apparent, there was a difference between the
amount of feed-waterand the condensed steam of 6°6 per cent,
In order to diminish this considerable discrepancy, says the
Professor, Messrs. Van den Kerchove examined everything
more closely, and made new comparative measurements, with
the result that by overhauling the bottom water-gauge fitting
on the boiler, which was out of order, the difference fell at
once to 3 ?ar cent. By continued trials, and by carefully inves-
tigating all possible causes of leakage—the tests being made in
the presence of M. Vingotte, Director of the Belgian Associa-
tion for the Inspection of Boilers—a difference of 1} per cent.
was finally obtained. This does not appear to be susceptible
of reduction.

A LARGE TURRET LATHE.

Tur lathe illustrated on page 193 is, we believe, the largest
of its kind in existence. Tt takes a stock bar of no less than
5in. diameter ; this, we believe, is {in., if not #in. greater than
can be taken by any other lathe of a similar type vet con-
structed. Our engraving gives a very good idea of the size
and massiveness of the machine, but in an early issue wo
shall put before our readers drawings of the fast headstock
and saddle, from which they will be able to arrive at still
clearer notions of its proportions. In the present connection
we must state that the machine is shown as it stood in the
makers' works. When erected on its proper foundations, the
deep channel or tray which forms the base is sunk several
inches into the floor.

Whilst it will be more convenient to reserve a detailed
description of this fine tool till we publish the drawings, =
few particulars may be found useful at the moment. The
lathe, then, bas been designed primarily for marine engine
works—Sir Christopher Furness, Withy and Co. have the
first one made—and is intended for turning out bolts for
connecting-rods, propeller shaft couplings, swivel pins for
steering gear, and other comparatively straightforward work,
which it has been found by experience is more economically
turned out of a stock bar than from a forging. Of course,
the lathe can be, and is, also used for chuck work on forgings.
The hole through the spindle is large enough to allow a 5in,
rolled bar to pass easily. The front bearing is 84in. dia-
meter, and the back T}in. diameter, the difference being
made to accommodate the thrust collars. Both bearings arc

arallel, and bave hard gun-metal liners. The spindle is

riven either direct or through back gears having ratios of
8 to 1 and 244 to 1. There are three steps on the cone, 18in.,
21in., and 24wn. diameter, and the belt 1s 5in. wide. There
are two speeds on the countershaft, so that a total range of
eighteen speeds is available, and of these six are changed by
friction gearing. Both back and front ends of the spindle are
provided with chucks, the former simply steadying the bar,
whilst the latter, which has four jaws, grips the work.

The bed is a strong ribbed casting, 13ft. 6in. long, cast in
one piece with the headstoek. It has flat shears with square
edges, 26in, wide over all, The casting of the headstock and
bed in one piece is an excellent arrangement, which we are
glad to note is being increasingly adopted. If for no other
reason, it would justify its existence by absolutely prevent-
ing the sinful practice of moving the headstock sideways
to do tn‘i;er work, We need ﬂcuruelﬁ' say that in large lathes

ity of the arrangement is the main consideration.

Of the turret we shall have more to say hereafter. It has
independent screw-cutting and traversing feeds. The former

is effected by a set of standard leading screws ; the latter by

a central shaft driving a cross shaft with steel pinions gear-
ing with two steel racks, one on each side of the machine.
The tendency to twist and bind which is present when the
traverse is effected by a one-sided drive is thus entirely
obviated. There is also a quick-power traverse. The feeds
for the turret are twelve in number, ranging from 10 to 216
turns per lin. of traverse,

In conclusion of the present notice, we may state that the
weight of the lathe complete is 12 tons, and the floor space
occupied is about 16ft. If'}* aft.

T

COMPLIMENTARY DINNER TO Sik Winuiam Wire, K.C.B.,
F.R.S.—A complimentary dinner to Sir William White, K.C.B.,
F.R.S., the late Chief Constructor and Assistant Controller of the
Navy, is being organised by his professional brethren, and will be

— x - —— =

The remaining five were at constant power, and with pro-

- gressive superheating : —

TORE I, oo or se o sas el XL XIV. . XV. XYL
Amperes at 110 volta .. .. 1200 .. 1200 .. 1200 .. 1200 ., 1200

The results obtained are set out in the accompanying table
and diagrams. It will be observed that when using saturated
steam the consumption of water at the most economical cut-
off was 5°28 kilos., say 1164 1b., per horse-power per
hour, while with a superheat of 300 deg. the consumption
was 4.31 kilos.,, say 9'5 lb,, and with a superheat of
350 deg., 4'02 kilos., say 8'86 lb. ** These

| rﬂﬂ,”
working the condenser is placed underneath remarks Professor Schréter, * have not been obtaingﬂp to
worked from the crank pin. This the present, to my knowledge, with any engine of the same

ch the engine was working a few days size."” The rated output is 250 brake horse-power.

At should be added that account was taken of the varia-

' Institution of Civil

L | 1% | - V. VI VIR | | X xr. | xo. | xoL | xiv. | oxv. | xvi
Fm 10705 | 11677 2050 | 81422 208.84 | 22024 | 167:00 | 110-36 | 22257 | 223.00 | 220-29 | 20075 2510
5754 B0 | B0:B4 5398 | 4816 o160 50 82 04:66 | 5406 78-70 | 58.05 47-61 | B87.34 5718
1540 | 121°3 2 | 102 820 430 375 | 828 28.7 112.2 §2-6 514 b — 25-1
1077 | 8858 5236 1810 115-:';-111 (1493 | — | mase 516:0 (11705 1116-2 | 1005.6 | 0776 | 8649
547 6028 | 687 6:13 |  4:86 | 405 | 448 | aM 0 | 5 400 “84 | 40 | 402
| 1508 | 178.7 .| 178:9 ¥ | 2006 | 8058 | 3004 | 3043 | 3046 | 2043 | 2836 | 263.4 I 3081 | 8525
240 | M1 | 288 g ‘g. 8049 ‘ 260 247 | 24 4 44 | 2.6 250 250 23.3
- - | - &= ‘ 698 | 507 487 478 4-70 584 510 | 514 48 | s

held, by kind permission of the wardens of the Worshipful Com-

Eny of Goldsmiths, at the Goldsmiths' Hall, on Thursday,
arch 26th. A large and representative committee has been
formed, among whom are:—Mr, Hawkshaw, President of the
! Engineers ; Mr, Haw, President of the Insti-
tution of Mechanical Engineers ; the Earl of G , President

~of the Institution of Naval Architects ; Mr. Whitwell, President

of the Iron and Steel Institute ; Mr, Swinburne, President of the
Institution of Electrical Engineers ; the Earl of Northbrook, Lord
Kelvin, Lord Brassey, Lord George Hamilton, Sir Frederick Bram-
well, Bart.; Sir Bernard Samuelson, Bart.; Sir James Kitson,
Bart.; Sir Lowthian Bell, Bart,; Sir Edward Carbutt, Bart,
Admiral Elr‘J ohn Hay, Sir John Wolfe Barry, Sir William Preece,
Sir Benjamin Baker, Sir Nathaniel Barnaby, Sir George Bruce
Sir Jobn Durston, and Sir J. I, Thornycroft.  Sir Frederick Bram
well, Bart., is the hon. treasurer, and Mr. Leslie S, Robertson
M. Inst. C.E., 28, Victorin-street, "Wantminut{*r, the hon. sec,
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RAILWAY MATTERS.

Tae Chicago and North-Western is the only double-
track railway between Chicago and the Missouri River,

EstivaTEs made, b{ railroad commissions show that
about 6000 miles of new steam railway were built in the United
States from January 1st, 1902, to December 31st, 1902, These
figures are exclosive of nifiiugu and rebuilt mileage,

It is reported that the Upper Silesian Railway Material
Company, of Friedenshiitte, EII secured a contract from the
Prussian State railway authorities for the supply of 3223 steel
tires at 210s. per ton, and 112 wagon axles at 4:0s, per ton.

Tue mileage of trains on the Midland Railway for the
last half year was :—Passenger trains, 10,046,495 miles ; oods and
mineral traine, 13,579,563 miles. The total, 24,525,563 miles, shows
a decrense of 425,514 when compared with the corresponding period
of the provions year.

IT ig stated that while some experiments were recently
‘Iminﬁ carried ont with an engine on the Prussian SBtate Railways,
fitted with an apparatus for superheated steam, there was a serious
accident., The fire door was blown open, with the result that the
fireman was killed and two others injared.

Tae stock of locomotives on the Egyptian State Rail-
ways now numbers 413, with an additional 25 on order. The exist-
ing stock consists of 241 six wheels coupled, 96 four wheels conpled,
30single-wheel tender engines, and 46 tank engines. During the years
1900 and 1901 no less than 54 locomotives were consigned to the
scrap heap, and were replaced by modern ones.

Locomorive engineers on the Chicago, Rock Island
and Pacific Railroad say that the alkaline water of the south-
west is ‘' killing " scores of the engines uscd on this system,
Sixty locomotives sent out for service on the El Paso division a
few months ago have been practically put out of service owing to
the damage done to the boilers by the alkaline water.

Tue Sykes electric block interlocking system has been
u.do[:loted by the Bombay, Baroda, and Ceniral India Railway for
its lines at Bombay. is is the first case of the use of any
electric interlocking system on Indian railways. A forther
installation of the s is being erected at the other extremity
of the Central India Railway at Delhi, and is now almost ready for
operation.

Ix an endeavour to break the blocking of the goods
traffie, which has of late become very serious, the Peansylvania
Railway has decided to temporarily withdraw its 20-bour s I
between New York and Chicago. As this special has the right-of-
way over everything else, freight trains have frequently been held
on sidings for hours to let it . The company may disecontinne

some other of its fast trains until the freight tratfic is restored to a
normal basis,

Tae heavy traffic on the Lancashire and Yorkshire
company’s system showed a decided expansion during the last
half-year, the merchandise yielding £19,145, live stock , and
minerals £26,002 more than in the nding 1901 period.
Parcels, &c., also improved by £3947 for the ﬁnlf-yanr. There was
a decrease of 719,630 third-class and of 42268 first-class passengers,
but an increase of 185,327 in numbers and of £10,577 in receipts
of the second-class,

AN a:naqtinnnlly fast railway run was made on the New
York Central and Hudson River Railroad on January 29th. The
Empire State express covered the distance between Palmyra and
Macedon, N.Y., 7-29 miles, in four minutes. This correspo

nds to
a d of about 109 miles hour., This performance was made

in the course of an un y fast trip, the distance between Albany

and Buffalo, 302 mil bmﬁ'mnnd in 205 minutes, which repre-

;unhm average s for whole trip of nearly 62 miles per
onr.

Tae British Consul at Venice, in a report just issued,
writes as follows :—"' I wish to draw the attention of British
manufacturers of locomotives to the fact that, about the middle
of last year two steam locomotives of a new type passed through
this district, and were stated to have been sent to Florence to
tested there, and to be adopted for railway traction if approved,
They were made in Berlin, and their drawing power was said to be
about 400 tons, travelling at the rate of abont 100 kiloms,—
62 English miles—per hour.”

A ~NorasLE addition to the great railway bridges of the
world has been made in the viaduct over the gorge of the Viaur
river, one of the higher tributaries of the Garonne, on the Carmaux
and Rodez line, lately opened for traffic. The total length of 1510ft,,
including two masonry approaches each of 82ft,, two cantilever
side spans, and a central arched span. The crown of the arch, of
722ft. span, is 377ft. above the river level. The roadway is carried
over the tops of the girders. We propose illustrating and describ-
ing this bridge in a future issue,

AN electric mountain railway is under construction in
the Tyrol district of Switzerland. It is two miles long, but it is
snid to be the steepest line in the world, reaching to the summit of
the Col de Mendel at a height of 25650ft. from the village of Kaltern,
The maximum Enuia is 64 in 100, surpassing that of the Stanser-
horn line, which formerly held the European record. Electricity
is the motive power, the ‘“cog " or geared system baving been
Bd:ﬁ?d' The completion of this way will enable the ascent
of mountain to be made in just under thirty minutes, which
is a reasonable speed under the circumstances,

A rvAarGeE landslide blocked the New York Central and
Hudson River Railroad for twenty-four hours from 7 p.m. on

January 30th until the evening of January 31st. A few miles
north of Staatsburg, N.Y., the line passes through a deep cutting
in land sloping west to the Hudson River. The cutting is 50ft,

deep on the east side, and this portion, for a length of several

hundred feet, suddenly slid into the cutting, filling it with 20ft, to

40ft. of earth. The rock surface slopes to the west at this point,

and the overlaying earth is =and and yellow clay. This material

El“ nnlt;nod by a strong thaw, and slid on the sloping surface of
e rock.

SomE steam motor cars for street railway use have been
built for the Compania de Tranvias de Merida, Yucatan, by the
John Stephenson Company, of Elizabeth, N.J., and the Reeves
Engine Company, of Trenton, N.J. The cars are only about 14ft.
long, and run on a 3ft. “ﬁ The boiler, a vertical cylindrical
tubular oil-burning boiler, about 2ft. by 2ft., is placed on the front
platform. A steam pressure of 225 |b. is carried. The engine, a
small compound of marine type, lies horizontally between the
wheels. It has 34in. and 6}in. cylinders of 6in. stroke, and two

ton valves. The crankshaft is geared to one of the axles by a

old chain, and a similar chain couples the two axles. The
gear ratio from crankshaft to axles is about 1 to 3,

Tar British Consul at Bilbao, in his annual report,
O s L e b Gt iy o oot
ve n WAy com wit

mmn builders, I.Ithl; h, irr:r .l:“ least one }irmtlnu earlier

delivery was nteed by British manufacturers, The Bilbao and
Santander Railway Company, he mentions, bas ordered several
locomotives from British engineers who had already supplied others

with excellent results, and he quotes the testimony of the engineer
of that line that, after experience with American locomotives
bought several years ago, he much prefers waiting a longer period
in order to obtain British engines, The experience of the Astillero
and Ontaneda Railway seems to have been similar.

NOTES AND MEMORANDA.

Tux discovery of a seam of coal at a depth of about
880 yards is reported from Souchez, near Lens, Pas-de-Calais,
France,

I7 is reported that two Swedish engineers have made
important discoveries of copper and iron ore at the south side of
the Porsanger Fiord, Tromsoe, Norway.

Tur monthly approximate traffic return of the Man.
chestar Ship Canal for January states that the receipts were
£33,663, against £28,696 during the same month last year.

ATt Portsmouth last week the battleship Mars made a
world's coaling record. She took on board 1570 tons, at an
nverage rate Efn fraction above 211 tons per hour. This is a great
advance upon the record of 212 tons per hour established by the
buttleship Majestic a few weeks ago.

Tar total production of pig iron in the United States
in 1902 was 17,521,307 gross tons, against 15,878,364 tons in 1901
and 13,789,242 tons in 1900, The increase in production in the
second half of 1907 over the first half of the year was 204,159 tons,
Tho total increase i1 1902 over 1901 was 1,942,953 tons.

AN idea of the large power that is used at the Marconi
Table Head station for transmitting messages across the Atlantic
may be obtained, says the American Electrician, from the fact that
the sound as each signal is transmitted is so great that it s
necessary to use cotton in the ears as a protection for the ear
drums,

Porassius eyanide is said to have been electrically made
by Professor Edward O'Neill, of Berkeley, California. A hydro-
carbon vapour, nitrogen from the air, and an electric are aro said
to be the agents in making hydrocyanic acid, which is then com-
bined with potash producing potassinm cyanide. Whether the
process will be commercially successful remains to be seen,

EveN in America the non-technical Press can apparently
make mistakes sometimes. An Ohio rural paper explains some
work heing earried out to high-tension transmission lines in its
district as the replacement of glass insulators by those of porcelain
make, because the heat of the high voltage was so great that the
glass was unable to stand it,

Ix Italy the whole of the industrial and agricultural
machinery in nse propelled by steam has a force equal to 430,000
horse-power, 95,000 horse-power of which aredevoted to agriculture
and another 20,000 horse-power represent machine connected
with the Admiralty and War-office. A further ,000 horse-
power is used in land transport, and 250,000 horse-power in water
transport.

SpopuMeNE is found in several places in America,
the richest mine being at the Etta tin mine near Keystone, South
Dakota. Spodumene is a whitish erystal which resembles logs of

trified wood, having a similar grain. It is found in pockets, and

mined by open cuts. Frequently a pocket will be struck con-
taining several tons. It is mined for its lithia values, the material
containing about 5 to 6 per cent. lithia,

Tae California nitrate deposits are situated in the
Mobave Desert, extending from the northern portion of San Ber-
nardino County to the southern section of Inyo County, and are
80 or 100 miles from Manvel, on the SBanta Fé Railway. Some
very high analyses of the mineral are reported, and it is estimated
that there are about 22,000,000 tons in sight, thuu-.gh it is thought
that these figures are likely to be revisad when active mining is in

progress,

It has been discovered in Germany that aluminium is
| valuable for sharpening cutlery., The metal apparently has the

structure of a fine stone, and possesses a good dissolvi wer. It
moreover develo du:in;; the whetting process an a:Mﬂr fine
metal-setting su e, to the touch, while showing strong

reasy
adhesion for steel. The Eniﬂ- in a short time obtain such a razor-

like edge that it is said that even the best whetstone cannot compete
with the result.

Dr. Purix, of the Columbia University, New York, has
invented a method of facilitating long distance telephony over sub-
marine cables, As explained by an American contemporary, the
capacity of the cable is nentralised by the insertion crt]1 induection
coils in series with the cable, The result, it is explained, is that
for alternating currents of certain frequency the cables act as

though they possessed neither capacity nor self-induction, but only
ohmic resistance.

A reprorT to the German Minister for War records
the results obtained during the autumn manwuvres with wireless
telegraphy put in charge of the balloon section. The apparatns
was carried by a wagon, current being generated by a r}jrnnmu
driven by a benzine motor, and the distance through “which
messagoes were sent varied between 40 and 50 kiloms, —mean 28 miles
—continnal communication haviog been kept up between the
general stafls, the cavalry divisions, and the chiefs of the army
COrpS,

Tue Electrotechnical Society of Switzerland has
recently publiched figures indicating the progress of power develop-
ment in that country. There are reported to be 235 distinet
i|:||ui:nllltu::rlbr:::I u; ulec::mal hwar. of which total 215, or 91 per cent.,
are operated by water. The maximum aggregate power availabl
is 160,900 kilowatts, which gives an nvumgﬂf ﬂﬂEﬂ kilowatts f-::-

each installation. The average aggregate power in use is 104.000
kilowatts, and of this total the electrochemical industry accounts
for 24,000 kilowatts, or 23 per cent.

ALcoroL motors are much used in Germany, especiall y

for automobile purposes, the fluid, 90 per cent. pure, being sold

only about five cents per quart. The r;ight of Pthu ’mutunfn is un?;
about one-half that of portable steam engines of equal power,
Six to eight horse-power motors are sold for £195, 10 to 12 for
about £213, 16 to 20 for about £316, Tests have been made show-
ing the consamption about -92 of a pound of 86 per cent. spirit
and -81 of a ppl}nd_ of o mixture of one-fifth benzol and four. I’th;n
86 per cent. spirit, in both cases per brake horse-power per hour,

Tae weight of the diuehn.rie of one round from all the
uns of the United States battleships Maine and Alabama, above
-pounders, is 53121b., whereas the weight of the dischsrge of

one round from all guns above 6.pounders on the Connecticut is

78561b., or an increase of 47-9 per cent. Therefore, for an increase
of one-third in size, there has been a gain of nearly onec-half in
effective battery power. Thus, if the battery power of the Maine
and Alabama be considered unity, that of the Connecticut will be
one and a-half ; and for 30,000,000 dols, four Connecticuts can be

built, with a battery power of six, and five Maines and A
with a battery power of five, ' .,

IacTs concerning the relative dimensions of m
battleships, and cularly those of the United Etn.taanffv?
serve to illustrate the effect of increase in size. The Maham;
and Maine classes have about 12,000 tons di lacement, and the
Connecticut class 16,000 tons. The cost of the Maine and Alabama
is about 6,000,000 dols, each. The cost of the Connecticut class
is about 7,500,000 dols, each, The displacement has been increased
33 per cent. in pam:f from the Maine and Alabama to the Con-
necticut, The cost of four Connecticuts will equal the cost of five
Maines and Alabamas, The weight devoted to batte and
ammunition in the Maine and Alabama is 1003 tons, and in the
Connecticut 1340 tons. Therefore, hy increasing the displacement
of the Maine and Alabama by 33 per cent., there has been g
cﬂrran]mnding increase in the weight of armament carried.

p—]
MISCELLANEA.,

A scueME is on foot to provide a ten-mile racing track
for motor cars at Clacton-on-Sea,

Tax First Automobile Speedway in Ameriea for the
oxclusive use of antomobilists was recently completed at lake.
wood, N.J. Itis 1] miles long and 80ft. wide,

Iv 1839 water power to the extent of 2147 horse-power
was used in Ireland, Thisamountis probably not greatly exceeded
at the present time. About 800 horae-power is employed for electrio
lighting.

IRRIGATION in Siam is apparently to be undertaken g
a large scale. The King is reported to be negotiating with o
cortain Signor G. Grassi in relation to the construction of ahogt
750 miles of canals and feeders for the berefit of 600,000 acres of

land.

Tag use of graphite has been advocated for luhricating
hoth the eylindera and bearings of automobiles, The proposal is
to mix [ per cent. of graphite with E{E« per cent. of oil. Tt i naig
that the vibration of the car is smnflicient to keep the graphite from
wottling.

Tae waterfalls of Italy have been estimated as being
capable of furnishing 10,000,000 horse-power. When it is con.
sidered that Italy imports 5,000,000 tons of coal—the United
Kingdom uunding 4,500,000 tons of this—the importance of taking
advantage of this water power can be appreciated.

AN interesting description of moving a house is given
by the Engineering Record,  The house measured 40ft, by 48ft.,
and was a two-storey and attic building. It was successfully
carried 5H0ft. in one direction, 100ft. in another direction over a
steep embankment, and was then lowered 35ft. on to its new
foundation,

Tur Board of Trade returns for January show that
during the month the imports into the United Kingdom amounted
to £46,226 515, agsinst £50,142,348 in the ﬂnrrﬂspnnding month of
last vear, n decrease of £3,915,833. The exports of British and
Irish produce were valued at £24,903,636, against £24,269,174 in
January, 1902, an increase of £631,462,

Tue number of stokers for the Navy which it was
roposed last March to enter during the current financial year was
34200, So far entries have been so good that less than 400 are now
required, and stokers are being rated at over a hundred a week,
It i# said that candidates for the rating are now coming in so freely
that only the very hest are being taken.

Some fast shaft-sinking work is being done on the
Rand. At the Wolhunter Mine an incline shaft was sunk, cleared,
and timbered 200ft. during November last. In August last the
depth sunk was 179ft.; in September 182ft.; in October 204f¢,
The shaft had reached a total depth of 1500ft. by the end of
November. The work is being done entirely by white labour.

Amoxg other unusual employments for American
women, says American Indwstries, are 100 workers as ‘' lumbermen
and raftsmen,” 113 wood choppers, 373 saw mill employés, 440
bar tenders, 2086 saloon keepers, 904 ““draymen ™ and teamsters,
323 undertbjmru, 143 stone cutters, 63 ‘“‘quarrymen,” 65 white-
washers, 11 well borers, and 117 stationary engineers and firemen,

Tar members of the Northern United Enginemen's
Association employed in engineering yards of the North-east
Coast have accepted the employers' modified offer for a reduction
in wages—namely, 1s. per woek off rates over 26s«. per week, and
8d. per week off rates of 26s, per week and under. The braziers
and sheet metal workers have accepted a reduction of ls, per
week,

Last Thursday night, at Vickers, Sons and Maxim’s
shipyard at Barrow-in-Furness, one of the electric batteries on
board No. 6 submarine, which was being charged with gasoline,
exploded. A ladder was seen to be thrown out of the conning
tower, and it was found that six men had been injured. All the
men were eventually got out and conveyed to hospital, where the
injuries of two of them were found not to be of a serious nature,
and they were not detained.

TuEe torpedo boat destroyer Wolf, upon which experi-
ments extending over several months have been conducted by the
Destroyer Committee in dry dock at Portsmouth, to determine
certain problems with reference to hogging and sagging stresses,
has been undocked, the trials having been completed. The
notes taken by the officials engaged in the trials are of a
voluminous character, and elaborate calenlations will have fo be
made before any trustworthy data can be ascertained,

I'In brakes for a steamer are said to have given
satisfaction on the Canadian boat Eureka, 103ft. long, with 12}ft.
draught, ,2560 tons. Amidships on each side are vertical fins or
flaps, 34ft, by 10ft., made of #in. boiler plate. The fine are hinged,
and when they swing open are cushioned by water-cushion
eylinders, four for each fin. We hear that from an 11-knot speed
the boat was stopped with great suddenness upon opening the fins,
and by using one fin was turned in its own length when going at
full speed.

Waar is believed to be the largest boom derrick in the
United States is being erected at a granite quarry in Barre, Vi
The jib is of Oregon pine, 93ft. 3in. long and 2ft. 5in. in diameter.
The mast is beld in pasition by ten guys, averaging 350ft. each of
1{in, wire rope. Tﬁu castings weigh 42,0001b. The derrick s
constructed to lift 100 tons, and although the breaking strain is
170 tons, it is said that with extra rigging it will be able to handle
200 tons. 1t is to be fitted with an engine with 12ia. by 15n.
double cylinders and of 100 horse-power.,

ONE man was probably fatally hurt, and a score of
others narrowly escaped injury recently by the bursting of a ﬂg-
wheel in the power-house of the United Power Company, in
Wellsville, Ohio, U.8.A. The wheel, which weighs something over
a ton, broke loose from the shafting while the engine was running
at a i’nigh rate of speed, pieces crashing through the roof of the
building. One piece, weighing about 200 1b., struck John Miller,
a carpenter, who was working on the roof of a building some
distance away, and other pieces did a considerable amount of
other damage,

THE turbine steamer, which is being built by Messrs.
Denny Brothers for the Newhaven and Dieppe service of the
London, Brighton and South Coast and Western of France railway.
companies will, says the Suser Daily News, be 282ft, long, 34ft.
in breadth, and have a depth of 14ft, Bin, The vessel will be pro-
pelled by three independent Parsons compound steam turbines
and two condensers ; also one high-pressure and two low-pressure
turbines. Steam will be generated by four single-ended return-tube
boilers, the working pressure being 150 1b. per square inch, and
the vessel will be over 5000 horse-power.

AN explosion of thirty boxes of dynamite occurred
recently on the Torresdale filtration plant construction work, near
Philadelphia, One man was killed and five were injured. The
dj’n_lmlta, of which there was 1500 lb,, was stored in a magazine,
"'“.““F manure-packed walls 2ft, thick, and a local daily paper
naively says:—** Another precaution against explosion was the
heating of the magazine with steam pipes.” {Imt before the
explosion occurred the mugazine was seen to be on fire, The
“l?ﬂFk of the explosion was felt 20 miles away, The man killed was
pinioned beneath an overturned stove in a house 120 yards from
the magazine,
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FOREIGN AGENTS FOR SALE OF THE ENGINEER.

AUSTRIA.—F. A. BrookHAUS, 7, Kumnpfyasse, Vienna I,
CHINA.—KeLiy ANp Warsa, Limitep, Shanghai and Hong Kong.
FRANCE.—BoYVEAU AND CHEVILLET, Rue de la Banqgue, Paris,
GERMANY.—Asugr axp Co., 5, Unter den Linden, Berlin,

F. A, Brockiavs, Leipzie ; A, TWEITMEYER, Leipzie,
INDIA.—A. J. ComeriDGE AND Co., Railicay Bookatally, Bowmbay,
ITALY.—LogscHER AND Co., 307, Corso, Rome ; Bocoa FrREnks, Turin,
v APAN,—KELLy anDp Warsu, Lamitep, Yolohama,
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REPLIES.
Ampiriovr.—Write direct to Llovd's, 2, White Lion-court, Cornhill, for
full particnlars

Moron (Leeds)—You will peobably obtain all the information you
require from ‘' Electrical FEngineering,” hy 8linge and Brooker, and
published by Longmans,

A. T. A—We have no knowledge of the existence of any competitive
cxamionation of the kind you suggest. 1t is possible your supposition
is based on Cooper’'s Hill College examinations,

lRosT10U8, —It has been decided by all the leading authorities that a great
central station such as you suggest, while its construction would
involve the expenditure of an enormons sum, would in no way reduce
the congestion of traffic,

T. M. (Eccles).—You will find a synopsis of all that is known about the
flow of steam, and a list of the authoritics that may be conusulted, in
D. K. Clark’'s ' Rules, Tables, and Memoranda,” page 803, Bee also
Tue ExciNger, November and December, 1860, '

J. A. A, (Arequipa).—We have not published any drawings of prisons,
nor do we know where you can obtain them, We are not acquainted
with any special treatise on the construection of markets. There are
m;meﬁ?un books on iron roofs, but no doubt you are already familiar
wil CBC.

W. M. R.—In certain cases we do as you suggest, but it would be impos-
sible to put in men for the purpose of comparison. As, however, the
dimensions are given in the text, any one interested can always make
a_scale for himself which will give an adequate idea of the size
of the machine as it would appear to any one looking at it from the
CAmera.

A. CyriL —(1) From Messr Chapman and Hall. (2) See " Mine Sur-
veying,” by Brough (C. Griffin); ' Machinery for Mines,” by Davies
(Crosby Lockwood) ; ** British Mining,” by Hunt (Croshy Lockwood):
" Economic Mining,” by Warnford Lock (8pon); ‘* Mechanical Engi-
neering of Collieries,” by Perey (Cwllicry Guardian offices). Bome of
the best work will be found in the * Proceedings " of the various
mining institutions.

I". M.—Multiply the area of the roof of the holder in feet by 5:24, and by
pressure in inches required. This will give you the weight of holder,
Subtract this weight fromn the actual weight of the holder and you get
the amount of the balance weights, Add 10 to 15 per cent. for friction
of pulleys and chains. In the telescopie holder nearly the whole
weight of the lower 1ift may be balanced ; it is the upper lift tliat gives
the pressure, and the above caleulation gives the weight required.

A. C. 8. []Kuw}.—'l'hc defects in the engines of which you speak point to
bad balancing and incompetent running-shed foremen. No locomotive
superintendent who knew his business would permnit engines to run
with the balanece beams and springs in the condition shown in your
sketch. The distribution of weights was all wrong ; the axle-boxes
probably quite out of order. The pot-sleeper road can be made a very
good one, but nothing is equal in quality to the best English per-
manent way,

M. (Bishopsgate-street).—The Board appointed to consider the various
tenders for the bridge at Sydney chose those of three firms as being
suitable, These firms were the E. and C. Bridge Co., Limited, of
London ; Messrs, J. Btewart and Co., of Sydney ; and Sir William
Arrol and Co., Limited, of Glasgow, in conjunction with Head,
Wrightson and Co,, Limited, of Thornaby-on-Tees, The Board recom-
mend that these firros should be requested to send in amended tenders
by the 27th ult. We have received no later information than this.

C. B. (West Kensington).—Your question is so mguelf stated that we
can only guess at your meaning. (1) If the liquid is heated in a closed
vessel which it does not fill, the pressure will rise with the boiling
point. Steam tables are to bhe found in all treatises on the steam
engine. (2) If the liquid is enclosed in a vessel which it quite fills
then, on heating it, what is called the ** critical point " is reached, and
the liquid as such disappears. We have not space to give you further
information here ; you will find information in Ganot's ** Physics,”
page 354. You can see the book in the Patent-office Library,

INQUIRIES.

ALOE FIBRE,

StR,—Can any of your readers give us the address of any firms who
make machinery for extracting ' hemp " from aloe fibre ?
February 15th. R.

MEETINGS NEXT WEEK.

Liverpoon ExoINEERING BocigTy. — Wednesday, February 25th, at
8 p.m. Paper, ** Temporary Dams,” by Mr. Geo. Cecil Kenyon,

Rovar InstiTuTiON OF GREAT BRITAIN.—Friday, February 27th, at
?p.im. Discourse on * Perfumes @ Natural and Artificial,” by Mr. Adolph
Jdebmann.

BirMinaaAM Locarn Secrion oF THE INstiruTioNn oF ELecTiRical Exci-
NEERS, —Wednesday, February 25th, at 7.80 p.m., in the University Build-
ings (Physics Theatre), Paper, ' Network Tests and Station Earthing,"
hy Mr. A. M. Taylor,

CLEVELAND InstITUTION OF ENOINEERS.—Tuesday, February 24th, at
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical
Hociety, Corporation-road, Middlesbrough. Paper, * The Steam Tur-
bine,” by the Hon, Geoffrey L. Parsons,

Tae IssTiTuTioN oF Crvin ExciveErs,—Tuesday, February 24th, at
8 p.m. Ordinary meeting. Paperto be read and discussed, ‘* Mechanical
Handling of Material,” by Mr. George Frederick Zimmer.—Friday,
February 27th, at 8 p.m, Students’ meeting. Paper to be read, * The
Relative Advantages of Single Berews, Twin Screws, and Triple Screws,
for Marine Propulsion,” by Mr. E. Falk.

Society or Ants,—Monday, February 28rd, at 8 p.m. Cantor Lectures,
Lecture IV, on ** Paper Manufacture,” by Mr, Julius Hilbner,—Wednes-
day, February 25th, at 8 pm. Ordinary meeting. Paper, * Tonkin,
Yunnan, and Burma,” by Mr. Fred. W. Carey.—Thursday, February
26th, at 8 p.m. Indian Bection. Paper, " Gleanings from the Indian
Census,” by Mr, Jervoise Athelstane Baines,

Tak InsTiTUTION OF ELECTRICAL ENoINEERS. —Thursday, February 26th,
at 8 p.m., at the Institution of Civil Engineers, Great George-street,
Westminster, B.W. Papers, ""The Nernst Lamp,” by Mr. J. SBtittner ;
" Distribution Losses in Eleetric Bupply Systems,” by Mr. A, D,
Constable and Mr. E. Fawssectt; “ A Study of the Phenomenon of
Hesonance in Electric Circuit by the aid of Oscillograms,” by Mr. M. B,

Field.

DEATH.

Ox the 13th inst., at 33, Ladbroke-grove, W., WiLLiAM HARRY STANGER,
M.I.C.E., aged fifty-five.
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THE POST-OFFICE AND ELECTRICAL RAILWAYS.

We have it on excellent authority that the Post-
office proposes to adopt a policy as a Government
department regarding the electrification of railways
which appears to be quite opposed to progress. It

is, of course, well known that all currents of elec-

=i -

tricity may affect each other. The Post-office pos-
sesses an amazing network of wires extending all
over the country, and it is necessary for the certain
transmission of messages that the wires should
not be interfered with, or the currents influenced
by other currents. On all sides we hear of the
adoption of electricity for the purposes of propulsion.
The Post authorities fear that the currents used by
the railways will prejudicially affect the telegraph
wires, and to provide for this contingency it
is, we understand, proposed that in every Bill
brought into Parliament by railway companies and
others, whether for the construction of new lines or
the electrification of old lines, clauses shall be
inserted for the protection of the Post-office which
will be very oppressive, and may, indeed, go far to
stop the use of electricity on railways altogether.
[t is a matter of common knowledge now that the
advance of electrical engineering in this country has
been delayed to a very serious extent by mischievous,
mistaken, and groundless legislation. There 1s
every prospect that once more Parliament will be
called upon to hamper an important industry. It is
necessary that those who like progress should watch
the course of events with care, and be prepared
when the time comes to oppose with effect, should
it be found desirable, the action of the Post-office.

When high-tension currents were first sent along
Ferranti cables from Deptford to London, all the
signalling arrangements of the South-Fastern
Railway were upset. The transmission of messages
to Paris became a matter of difficulty. The cables
were carried alongside the permanent way for a
considerable distance. = When the trouble had
declared itself, steps were taken to get rid of it, and
with complete success. Obviously the Post-office
authorities fear a repetition of the Deptford indue-
tion effects. We are unable to say what precise
form the Post-office protective clauses will assume.
The utmost secrecy is being observed, for reasons
which are sufficiently evident. The general effect
will be tantamount to making the railway companies
double all their transmission wires. The cost of
this would be considerable ; but the matter does not
end here. The Post-office assumes that the effect
of powerful currents will not be restricted. Ten
miles intervene between two towns, X. and Y.
The Post-office wires extend alongside the railway,
not only over this distance, but over, say, 100 miles
to London. The Post-office authorities will not
be content if the railway company, electrifying
the ten miles, deals only with induction between
X. and Y. They maintain that the whole line
between X., Y. and London may be affected, and
the rallway company must take such measures, no
matter what the cost, as may be held by the Post-
office engineers to be necessary for the protection of
the whole line. It is impossible to see where the
limit comes in.

It will be seen at a glance that the Post-office
may easily make out a very good case, which, backed
up by specious arguments, would readily induce
the House of Commons to sanction a very dangerous
kind of legislation. That we do not exaggerate the
risks is proved by the fact that the Board of Trade
18 flatly opposed to the DPost-office, main-
taining that clauses of the kind we have indi-
cated are unnecessary and mischievous. The
electrical engineers of the Board of Trade fully
understand the lessons taught by the history
of commercial electricity in this country, and appear
to have made up their minds that it shall not be
their fault if mistakes are repeated. It is not easy
to see what direct action can be taken by the rail-
way companies or the electrical engineering firms of
Great Britain, who will all be affected by adverse
legislation. The Post-office can, no doubt, make
out a very telling statement. It can argue that the
transmission of messages with speed and accuracy
is so essential a feature in the national life that
nothing would justify interference with it. Such a
contention would go far to convert the most pro-
gressive member of Parliament, and convince him
that the railway companies must be very strictly
controlled in their operations. We may concede
at once that the Post-office should be protected ;
the danger lies in the means of protection to
be adopted. We have the utmost objection
to legislating at large on matters affecting the
commercial development of the nation. We have
had a great deal too much of it. This, that,
and the other interest we have safeguarded until
enterprise finds the flaming sword of the law
turned in every direction to bar progress. It seems
to us that no difficulty need be encountered in pro-
viding for any particular case that may arise. Dut
the insertion of clauses in an Act of Parliament
which may compel a railway company to spend
much money, or reject a particular system of work-
ing in order to provide for a contingency that may
never arise, represents a policy entirely obstructive
and unintelligent. Whether any public action can
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be taken in the matter we are unable to say with
certainty. The Institution of Electrical Engineers
will not move, because the Post-office is fully repre-
sented among its members, and besides, until the
precise wording of the proposed clauses is known, it
1s not easy to condemn them. It is possible that
the publicity we have now given to the scheme may
not be without effect; and that the Post-office
authorities may be induced to take a reasonable
view of the position.

THE VENTILATION OF THE CENTRAL LONDON RAILWAY,

WaEN the Central London Railway — better
known as “ the Twopenny Tube "—had been opened
for about a week people began to write to the daily
press complaining that the carriages and platforms
abounded 1n draughts; and that the temperature was
too low ; the ventilation was all wrong, and, so far
as could be gathered from somewhat incoherent and
contradictory statements, there was too much fresh
air admitted to the tunnel. Londoners accustomed
to the vitiated atmosphere of the Metropolitan
Railway found the air in * the Tube "' *“ too strong.”
Its stimulating properties were more than enfeebled
constitutions could bear without discomfort, or pos-
sibly injury. Complaints of the kind were not pro-
longed. In their place has sprung up serious
accusations. We have been told that the atmo-
sphere in the tube is deadly, and no attempts
to argue to the contrary bhave been met with the
least consideration. It is indisputable that there is
always a peculiar smell about the tube and its
stations. A smell of damp earth, perhaps, rather
than anything else. At last the London County
Council took the matter up, and on Oectober Sth,
1901, the Council, on the motion of Mr. Beacheroft,

a resolution to the effect that, “in view of
the extension of und und railways in London,
it be an instruction to the Public Health Committee
to report on the condition of the atmosphere in the
tubes of the Central London Railway.”

This report has now been published. We have
already referred to it in our impression for January
9th in the present year. It was prepared by the
medical officer and the chemist to the County
Council. The bacteriological examination was made
by Dr. Andrewes. The report goes to show that the
public have been misled by their noses. The
quality of air is not represented by the smell to
which we bave alluded. There is nothing deadly in
the tube, nothing worse than is to be found in man
dwelling houses. The defects or deficiencies in
the here of the tube might take either or
both of two forms—it might contain carbonic acid
gas, or microbes and bacilli inimical to life. Con-
cerning the first point, the chemical examination
showed that the quantity of carbonic acid is highest
in the air of the carriages, and that, con to
what might reasonably have been expected, the
largest quantity, 14-7 volumes in 10,000 volumes of
air, was not found in the carriages where smoking
was allowed, but in an ordinary passenger carriage.
The smallest quantity found—9-6 volumes in 10,000
of air—was in an empty carriage. The air in the
passages leading from and to the stations was
generally better than in the lifts. On one occasion
the air in the lift at the Oxford-circus station con-
tained 152 volumes of carbonic acid in 10,000
volumes of air, or about four times the quantity
found in the fresh air outside the station. [t
will be well to explain here that carbonic acid
gas—CO_,—is not a poison. If it were, then
no one dare drink effervescing beverages; cham-
pagne and soda water would be alike banished
from our tables. Its presence is objectionable,
because it reduces the volume of oxygen inhaled by
our lungs, and to a small extent interferes with the
oxygenation of the blood. In all this it differs from
CO, carbonic oxide, which is a very deadly and
subtle poison ; not only killing directly by producing
asphyxia, but, if the patient escapes with his life,
leaving behind it most baleful effects long remaining
in the system. We are happy to see that no trace
of this gas has been found in the tube, or the lifts or
coaches. The carbonic acid has simply been
evolved from the lungs of the passengers. Nor is
the result of the search for bacilli and microbes less
reassuring. In summarising the results, Dr.
Andrewes concludes that, while micro-organisms
are present in tube air in a somewhat greater pro-
portion—13 to 10—than in fresh air, the excess is
not so considerable as to cause the tube air to com-
pare unfavourably with the conditions known to
exist in inbabited rooms generally ; and although
there was considerable excess of organisms capable
of growing at the temperature of the body, this
excess was due to ‘‘non-pathogenic sarcinx and
allied species, and no pathogenic organisms were

found in the tube air.” This, done into English,
means that there were no germs of infectious
disease found.

Several months ago the directors of the Central
London Railway determined that some steps should
be taken to purify the air. The trains now act as
pistons, and do a good deal to change the atmosphere
in the tube. It is obvious that no single fan or
ventilator of any kind could be used while the
numerous openings of the stations permitted air to
flow in and out. There were only two methods
available. One was to put a powerful fan at each
station. The cost of this scheme was easily found
to be prohibitive. The other was to close all open-
ings at night during the period of two or three
hours when there is no traffic, and then to change
the air completely, so that traffic would begin in a
tunnel thoroughly purified. Mr. Parshall proposed
a scheme for putting compressed air in at the
Bank end; but the engineers of the line wisely
decided that the case was quite similar to that of
a mine, and they followed precedent and decided to
put down exhausting plant. The work has, we
understand, been placed in the hands of Messrs.
Walker Brothers, of Wigan, a firm with enormous
experience in the ventilation of mines. A fan will
be put up at the Shepherd’s Bush terminus. Mr.
Parshall's scheme will be confined to the use of
a small compressing engine which will supply air
at the extreme end of the Bank sidings during the
daytime. The Walker fan will be sufficiently
powerful to empty the whole tube in an hour.

It 18 worth while to direct attention to the falsifi-
cation of the hopes formed when electricity was
adopted as a motive power. “ Let us get rid,"” it was
said, “ of the engine fires and we shall have fresh
air.”” The Central London Railway has not fulfilled
that expectation. An examination of an empty car-
riage on the Metropolitan Railway between Baker and
Gower-streets gave 29 volumes of CO, per 10,000
volumes of air, or twice that obtained in the tube.
But samples taken between the Mansion House and
the Temple gave only 15 volumes—much the same
percentage ag that found in the tube. Nothing is said
about sulphurous acid and CO, both of which we
should expect to find in air charged with the products
of combustion from the engine fires. It seems to
be obvious that where large numbers of people con-
gregate together, all exhaling carbonic acid gas,
considerable quantities of it must be found in the
air. It is very heavy, and likely to lie in a tunnel
sunk far below the surface. It is satisfactory to
know that perbaps the worst that can be said of the
atmosphere in the “ Twopenny Tube " is that it has
an unpleasant earthy odour.

THE RIVERS THAMES AND LEA.

Tue London County Council have long ago fore-
told disaster to the metropolis, if not from the
absolute drying up of the rivers Thames and Lea,
at all events from the serious diminution of the
flow of these rivers. Every one will remember their
persistent desire to minimise the value of the
undertakings of the water companies by opposing
all efforts towards the construction of storage reser-
voirs in the two valleys. All, too, will remember
the large sums of money thrown away in pre-
paring schemes and promoting Bills for pro-
curing water from Wales. Evidence is by no
means lacking that, in spite of having failed in
obtaining actual control of the whole of the water
supply, the Council bave by no means given up
their idea of eventually carrying out the Welsh
scheme. One of their latest moves was to instruct
their engineer to report upon *the diminution of
volume of water in the Thames and Lea,” which,
they say, “it is a matter of common knowledge ”
has “during the past few years considerably
diminished.” This report has just been presented,
and copies are about to be distributed among the
members of the Council. Sufficient of the details
have, however, been already made public to enable
us to see that it is an ably prepared document. Tt
shows how that, during the last twenty years or so,
the rainfall over the Thames valley has been
gradually decreasing, especially during the past five
years ; that its average is now 2}in. less than it
was on the average of the forty years from 1850 to
1889; and that, in addition to this, less water in
proportion reaches the river. The same remarks,
continues the report, “ apply equally, although per-
haps with more force, to the Lea valley.” More-
over, we are told of springs drving up, and of the
level of the water in the chalk falling.

We cannot see, however, that the report really
tells us anything which we did not know beforehand.
It ie a recognised fact that we have been passing
through a series of particularly dry years. Itis also
true that this particular portion of the island has been
less lucky as regards rainfall than have been other
parts. A natural consequence of decreased rainfall
over a number of years is a diminution in the flow
of rivers. Furthermore, it is by no means always

that springs, especially those which owe their origin

—_—
to chalk formations, indicate in their flow the nature
of the immediately preceding season. In cases w,
have heard of, springs are several years behing th:
seasons. We do not put this forward as an
explanation of the fact that the percentage of total
rainfall which reaches the rivers is diminighiy
We only say that it is not unlikely to haye h&'
something to do with it just recently, seeing s
last year followed several drier years,

It is, of course, beyond the power of morta] man
to foretell the seasons. It is beyond even the power
of the County Council, as their engineer full
realises. He remarks that against the facts u%
shortage there has got to be considered “ the pogg;.
bility of a long series of wet years, which may bring
back the state of affairs which existed on th,
average during the long period mentioned ” It
may not be safe to argue that, because we have hag
several dry years, we shall in future have some wet
seasons to make up for them. It is equally ungafe
to argue that, because some years have been dry
those which come after may be just as or more dry
The County Council have already argued the
inadequacy of the Thames as a factor of the metrg.
politan water supply. The reply of Parliament wag
to sanction a number of reservoir schemes proposed
by the companies. Iven without these, London
has been supplied with water. With them advan.
tage will be taken of such months as the Januar:
through which we have just passed. It was mani.
festly the correct thing to construct these in the
first instance, and the value of property to he
acquired by the Water Board is thereby enhanced.

It has always been the Council's policy to do
everything to depreciate the value of the under-
takings of the companies. To prove conclusively
that the rivers were running dry would no doubt
reduce the value to nothing. Whether or not the
present report is a step in this direction, and
designed to influence the arbitrators for the pur-
chase, we must leave our readers to decide.

-

FRENCH NAVAL CONSTRUCTION,

THur resources of the French arsenals will this year be
ufilised to their utmost to make up for past delays and
keep pace with the programme of naval construetion,
They will be at work upon no fewer than 150 vessels,
Those to be put on the stocks will comprise an armoured
cruiser—the Frnest Renan—four destroyers, twenty-five
torpedo boats, and nineteen submarines and sub-
mersibles. Work will be continued on six battleships,
six armoured cruisers, nine destroyers, seventeen tor.
pedo boats, and thirteen submarines, and besides these
it is hoped to launch two battleships, nine armoured
cruisers, one belted cruiser, sixteen destroyers, nine
torpedo boats, and thirteen submarines. We have
already published some details of the Ernest Renan,
which will have three triple-expansion engines of 38,000
horse-power, and we may add that besides the two guns
of 240 mm. and twelve of 164:7 mm., she will have
twenty-two quick-firing guns of 47 mm. and five torpedo
tubes., Her range of action will be 12,000 miles at 10
knots and 1025 miles at 23 knots. The battleships
Democratie, Justice, and Vérité, of 14,870 tons displace-
ment, are being built in private shipyards, and though
officially classed as * under construction,” preparations
are only now being made to put them on the stocks
owing to the temporary postponement of the contracts
last year by the Minister of the Marine. These squadron
battleships will have a length between perpendiculars of
133°8 m. and a beam of 24:25 m. Each will have three
engines developing 18,000 horse-power and driving three
propellers, the two side screws having a diameter of
485 m. The calculated speed is 18 knots. Each vessel
will have forty-eight guns, including four of 305 mm.
She will have two masts, one with fighting tops contain-
ing two guns of 47 mm. and the other for signals. The
armour will comprise a complete belt 28 em. in thick-
ness. Of the six decks two will be armoured. Another
interesting type of vessel is the new submersible, which
will have a length of 489 m. and a beam of 4-2 m. She
will have two propellers driven by internal combustion
engines, and the speed is estimated at 11 knots. Con-
sidering the number of submersibles being put on the
stocks, it would seem as if they are preferred to the
electric submarines, which latter are being largely re-
placed by torpedo boats. Experience at the manceuvres
has shown that for the purpose of coast defence the
torpedo boat can do as much as the submarine, and if the
latter is to be efficient it must have a larger range of
action and be useful for attack, wherefore the French are
centering their attention upon the improvement of the
submersible,

THE MINERVA AND THE HYACINTH,

For some days past an interesting trial of speed and
endurance has been in progress between H.M.S. Hyacintb,
with Belleville, and H.M.S, Minerva, with Scotch boilers.
The vessels ran out to Gibraltar, went into harbour, pro-
ceeded to sea again, and ran until all coal was expenged;
They then re-coaled at Gibraltar as quickly as possible
and proceeded to race home to Portsmouth. On the run
home it is stated that the Hyacinth beat the Minerva
until the Bay was entered. Then the Hyacinth got hot
El'll}'lk pins, which were, however, kept from running the
white metal in the big ends by constant lubrication and
the water services. At last, however, unhappily, one ol
the big end bolts of the port intermediate engine bioke,
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and the Hyacinth had to finish her voyage with her
starboard engine only. According to the semi-official
report which has reached us, the Minerva arrived at
Spithead at two o'clock on Wednesday morning. The
Hyacinth had done so well that at the end of the twenty-
first hour she was leading by 45 minutes, though it is
claimed for the Minerva that she was so steadily lessen-
ing the distance between them that the hope was con-
fidently entertained that she would win in the end. The
Mmer'{a eased down to 18 knots, and passed St.
{‘.t_u,thenne'a in 62 hours, less two minutes, after leaving
Gibraltar. She went into Portsmouth Harbour and
awaits orders. The Hyacinth arrived at Plymouth
on Wednesday afternoon, and went into Devonport
Harbour,

BOILERS IN THE FRENCH NAVY,

Tue unfortunate experience of the Jeanne d'Arc and
other new vessels has at length convinced our French
neighbours of the necessity of following the example of
other nations in condemning small tubes in boilers upon
all ships of a greater tonnage than torpedo boats. In a
communication to the admirals and maritime prefects
M. Camille Pelletan points out the inconveniences of
this system of boiler, with its high consumption of fuel,
and consequently diminished range of action, to say
nothing of the superhuman work put upon the bands in
the stokehold, and he announces that in all the new
vessels boilers with larger tubes are to be fitted. He
also insists upon the absurdity of putting vessels through
their trials for short periods with the furnaces under
forced draught, as this not only gives misleading results,
but is certain to cause disappointment when the ship
fails to steam at anything like this speed in actual prac-
tice. Consequently, tbhe Minister has decided that in
future each ship will be subjected to two trials, one of
ten hours with all the furnaces alight under normal con-
ditions, and another of three hours with only three-

fourths of the furnaces at work under forced draught.

THE IMPORTANCE OF SAMPLING.

ez

DisagrEEMENTS between the results certified to by different
analysts on what is said to be the same, or rather portions of
the same, material are now, unfortunately, too much aceepted
as a matter of fact to excite much surprise or comment when
they are notified in the daily Press. That this state of affairs
should exist is, it will be readily acknowledged, a somewhat
unfortunate thing for the profession of analytical chemistry,
and all the more as, ip our opinion, the attached stigma is,
in the majority of cases, quite unmerited. There can be
little or no doubt that the existence of grave discrepancies in
figures returned by various analysts is due to careless
sampling, this prologue to analysis being, as a rule, not
treated with anything like the deference which is its due,
and being, as often as not, relegated to some person quite
incapable of appreciating its importance. To take an average
sample of, say, a load of coals, or a ton of African rubber,
requires the exercise of a high degree of thought and
ingenuity—that is, if the sample is really intended as repre-
sentative of the bulk. Indeed, the inherent difficulties in
the way of sampling such a body as india-rubber for analytical
purposes have so far proved a bar to the employment of the
chemist at all in its buying and selling. Of course, in many
cases, notably in metallurgical work, the importance of
sampling before assayingis fully recognised, though the amount
of time and trouble expended in this direction shows great
variations in the case of different concerns. Probably the
accurate sampling of large quantities of low-grade ores has
achieved greater excellence in the hands of the officials of the
Rio Tinto mines at Huelva than anywhere else, the method
carried out there, although of necessity laborious, being
generally considered as illustrative of sampling carried to a
fine art. An assay for metal may often be carried out in a
much shorter time than it takes to procure an average sample,
and it seems strange that the latter process is so often
carried out in a totally inadequate manner, seeing that the
importance of the assay depends entirely upon the repre-
sentative nature of the sample worked upon. In the case of
products which it is safe to assume are of uniform com-
position throughout, the importance of sampling becomes
very much minimised, though where the body is hygroscopic
different analysts may be apparently at loggerheads if the
gamples are not taken at the same time. Inthisconnection we
are reminded of disputes which have taken place with regard to
commercial carbonateof potash. This bodyissold ascontaining
a certain proportion of alkali, say 80 per cent. to 85 per cent.,
and as it 18 of a highly hygroscopic nature it is important
that the buyer should test it directly he receives it and base
any claim for undue strength in this test. It is quite a
common thing, however, to let a cask lie about in the yard
gnasibly opened, and then for the purchaser to create a

isturbance if analysis shows considerably under 80 per cent.
It is not surprising that in such cases chemists are found to
differ.

To turn to another issue, and one that touches on somewhat
delicate ground, there are many cases with regard to trade
products where the sampler, if he have any axe to grind
beyond that of ascertaining the strict truth, may find con-
siderable scope for displaying the powers of evil. In straight-
forward language, what we wish to point out is that owing to
the unequal distribution of impurities in certain commercial
prnductﬂ, the man who wishes to obtain a low or a high result
in the case of any particular element can generally do so pro-
vided he is up to the trick—if the term is permissible. For
instance, the alkali manufacturer knows that in the gradual
cooling of a drum of caustic soda there is a tendency for any

common salt present to segregate in the centre of the drum,
and that a sample taken from the outer portion of the
drum will show a higher percentage of alkali than one drawn
from the interior. The buyer who knows his business takes
good care to see that his test represents the bulk, but there
are plenty of cases on record which show that the buyer is not
always quite as well educated on this point as he might be,
a deéctmn which operates to his disadvantage.
Of more interest perhaps to readers of this journal is
the subject of the very unequal distribution of impurities in
ig iron and cast iron, a matter which should certainly not
¢ overlooked where samples are taken for analysis
in cages of dispute as to the quality of the metal, or its
suitability for a particular class of work., It is now some

time since Snelus published his sesults, showing that the
elements are very unevenly distributed in an ingot; and
although his figures have been confirmed and elaborated by
other observers, it seems evident that there is yet a good deal
to be cleared up in regard to the matter. We cannot stay to
discuss the important matter of segregation of impurities in
large castings, but we may emphasise the necessity of its
recognition on the part of those who are entrusted with the
duty of taking a really average sample in cases where dispute
as to quality has arigen. It is quite conceivable that the
extreme 1mportance of taking the mean of a sufficient
number of drillings, or at any rate stating the exact spot in
a casting whence the drillings have been taken, might not be
present in the mind of one who became connected with
a case of the sort for the first time—hence our warning,
which is, of course, not addressed to those who have made
the subject of iron and steel analysis a speciality. There are
many other cases in regard to commercial products where
the samples can, if the idea of obtaining the whole truth
does not predomivate in his mind, utilise his technical know-
ledge to such effect that either high or low results may be
obtained by the analyst. Granting the truth of this asser-
tion, it will be conceded that not only is extreme care requisite
in sampling, but that an expert knowledge of the material
on the part of the sampler is also highly desirable.

W. HARRY STANGER.

1 1s with sincere regret that we rezord the death of an
engineer personally well known to a large number of our
readers, W. Harry Stanger, of Broadway, Westminster. Only
his intimate friends were aware that for some time past his
health had been failing seriously, and to those who remember
him robust, handsome, and scarcely past the prime of life,
his untimely death will come as a shock, With characteristic
courage he gave no hint of apprehension, but carried on his
work practically to the last. Late in 1902 he was ordered to
winter abroad, and it was thought that such a precaution
would restore his health. This hope was not realised, and
when he returned home the end was in sight ; his death took
place on Friday, February 13th.

William Harry Stanger was born on September 24th, 1847,
al Pietermaritzburg. Hisfather wasthe Hon. William Stanger,
M. D., F.G.8., Surveyor General of Natal, and a distinguished
geologist and naturalist. The son came to England at an
early age, and was educated at Norwich Grammar School
and at King's College, London. He served his apprenticeship
at the works of the Hunslet Emgineering Company, near
Leeds, and was afterwards in the locomotive department of
the North-Eastern Railway. Turning his attention to road
traction, he was engaged for some time as instructor in
engine driving at Aldershot and Woolwich, and when thus
employed gave a notable demonstration of the capabilities of
the Thomson road-steamer, an account of which is to be
found in ocur columnsg, December 2nd, 1870. There are
some of his contemporaries who can remember a certain
occasion when his coolness and skill in handling this tractor
were put to a full test, and both being reliable, averted what
was likely to prove a disastrous accident. Returning to railway
work, Mr. Stanger went to Brazil as locomotive superintendent
of the Via Ferrea de Baturita, remaining there two years.
On his return to England he was appointed inspecting engi-
neer to the Crown Agents for the Colonies in 1873. In 1887
he established Broadway Testing Works for the mechanical
and chemical examination of all structural materials 1n use
by engineers. In the course of his official work, first for the
Crown Agents and afterwards for the Admiralty, he was
required to undertake recsponsibility for the quality of the
Portland cement to be used in the various large harbour
work now being carried out by the Government. At the time of
his earliest appointment the subject was less fully understood
than it is at present, and, in particular, a proper correlation
of mechanical and chemical tests was little regarded. Mr.
Stanger changed all that ; he caused the important depart-
ments which he served to realise that the two methods of
testing must go hand in hand; it is a matter of national
satisfaction that by the adoption of thisdual system of control
those failures which have occurred in past times are not
likely to recur.

The man was as good as his work. Rectitude was the key-
note of his character. He was generous, and, what is better,
he was just. He had a sound knowledge of engineering and
a ripe experience ; he was eminently practical. His sagacity
and foresight enabled him to initiate an undertaking which
appeared, at the moment of its inception, novel and even
uncertain of success. His diligence, tenacity, and faculty for
organisation enabled him to bring it to fruition. He lived to
see his ideal realised, to prove that the full, impartial, and
scientific appraisement by all known methods of materials of
construction was not merely acceptable to the profession, but
was a necessity. He had a singular power of attracting
friends whose friendship was as staunch as his character.
They will regret him for many a day.

DOCKYARD NOTES.

Tempora mutantur ! A year ago if one ventured to assert
that capped projectiles possessed much virtue or future the
normal naval officer was prone to regard it as evidence of
stupidity or insanity. Now things have swung round; and
he who would hint that under war conditions *‘ caps '’ may
not do so well as on the proving ground, will be astonished to
learn what an ignoramus he is.

Tur ‘‘ cap gospel'' now runs as follows :—*‘¢ At any angle
up to 30 deg. a 12in. gun will now shoot into the vitals of any
ship at any range. At any angle up to 30 deg. and up to
about 3000 yards a 6in. gun will get through any secondary
armour that is carried. At any angle greater than 30 deg.
penetration will be as good as with uneapped projectiles
having direct impact.’”” Thus the gospel, to which some add
that a Gin. will probably go as far through an armour wall as
a 12in.

It is only some five years ago that ‘* armour—Harvey only,
too—would keep out everything,'’ and the gun was well-nigh
played out. So whatever we obtain, we do not get stagna-

tion in naval ideas just at present.

Tuis revolution of thought is difficult to account for,
because no really new faects about ‘ caps'’ have come 1n
during the last two or three years—they have penetrated the
daily Press, but otherwise they have been about as good or

bad as ever.

Tue bottom of the Belleisle is to be armour-plated in order
to acquire information as to the value of an armoured bottom
against torpedo attack. To most people it would appear
sufficiently obvious that the surest way to aggravate torpedo
effect is to increase the resistance it will meet ; but the official
mind likes to feel its way now and again. It did so in
Russia with a barge plated with a 4in. bottom, the bits of
which have never since been found! Possibly, however,
thick armour is to be tried, though we can hardly conceive
that any reasonable thickness would serve better. Or it may
be that an inner armour skin is to be tested, but here France
has been before us without any satisfactory result. For
ourselves, we regard such experiments as likely to be of little,
if any, use, though were lead substituted for armour some-
thing of value might possibly be discovered. From the non-
effect of explosives detonated in lead vessels, it might be
argued that ductility may give salvation; but such soft
bottoms would be troublesome to ships which—like some of
our new cruisers—have a way of getting their present bottoms
nearly red hot under the furnaces.
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Tne LoNpoN Water Boanrp.—The London County Council on
Tuesday last elected the following fourteen members as the Council’s
representatives on the London Water Board :—Mr, Beacheroft, Mr,
Burns, Mr. H. Clarke, Mr. Cornwall, Mr. Dickinson, Mr. Harris,
Mr. Idris, Sir J. McDougall, Mr, Radford, Lord Sandhurst, Mr,
Ward, Lord Welby, Mr. White, and Mr. T. McKinnon Wood.

THE SEWAGE oF RICHMOND.—The Richmond Main Sewerage
Board has approved a scheme designed by Mr. William Fairley,
engineer to the Board, for treating the sewage of part of the
united districts on {he bacterial system. The works are estimated
to cost £8000 without land, and the pumping is to be done by
electrically-driven pumps, taking energy from the main pumping
station, Mortlake ; all ﬁllin% and emptying of filter beds to be
Elﬂna l?utumntically, the flow being equalised during the twenty-
our hours,

SOCIETY OF EXPERIMENTAL ENGINEERS.—On the 7th inst. Mr.
George C. Douglas, (.E., gave a lecture on *' Producer (:as and
Compound (Gas Engines,” Mr. Fred. C. Sturrock, the President, in
the chair. The lecturer in his introauctory remarks pointed out
that the steam engine in its present form was doomed, and that
power in the future was to be obtained by means of water or steam
turbines and gas engines operated in conjunction with dynamos
and electric motors. These prime movers would be situated at
centres where energy could be conveniently obtained, such asgreat
waterfalls, coal mines, or oil wells. Confining his attention to
coal, he showed that the most economical way of utilising that
source of energy was to convert it into producer gas, using it to
operate gas engines directly or by means of mains leading it to
manufacturing centres, where it would be used to fire steam boilers.
He thought that although the hest way would be to generaie
electricity at the pit head and convey electrical energy to con-
sumers, it might be better for gas manufacturers in the meantime
to convey the gas to the consumer, as by so doing existing plant
could be used and only displaced when the owners of works found
it most convenient. He also directed attention to the possibility
of a means being discovered whereby electrical power could be
conveyed without wires, somewhat after the Marconi system. The
Jecturer then treated in detsil Mond's gas producer; the Duff
system, as carried out by Messrs W. F, Mason, Limited, Man-
chester, and some others, demonstrating the difference and want
of difference which pertained. Mr, Douglas gave a description of
the 100 horse-power compound gas engine invented Igohlr. Butler,
and made by Messrs, Clarke, Chapman and , Limited,
Gateshead-on-N'yne. He pointed out that this engine was remark-
able in many ways, and that it seemed to be a distinct advance on
the ordinary gas engine both for economy and reliability. After
discussion, the chairman intimated that an arrangement had bern
made whereby the members of the Society were to have the
opportunity of shorlly testing the efficiency of a National gas engine,
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THE COUNTY COUNCIL BILLS, 1903.

Ix the coming session of Parliament the London County
Council have it in view to introduce certain measures of
great importance to those who are concerned with the
supply of electricity within the administrative county
of London. By the London County Council (Electric Supply)
Bill, it is proposed, infer alia, to make further provision with
raapfnt to the purchase of eclectric undertakings by local
authorities in the county of London ; while the London
County Council (General Powers) Bill contains certain
clauses by which it is proposed to enable the local authorities
who are allowed tosupply electricity, to supply consumers with
electric fittings.

In view of tﬁa importance of two measures, which, if passed,
will ultimately transfer the entire electrical industry of
London to the hands of the municipalities, it may be found
useful if we advert to some of their more important clauses.

The objects of the Electric Bupply Bill are (1) to enable
local authorities to combine together for the purchase of
undertakings which overlap the boundaries of more than one
municipality ; (2) to enable the County Council to purchase
undertakings in certain cases, and transfer them to the local
authorities; (3) to enable the County Council to purchase
power supply undertakings ; (4) to enable the County Council
to supply electrical energy.

The necessity of conferring power upon the local authorities
to combine together for the purpose of acquiring electrical
undertakings has arisen owing to the fact that the area of
a supply company is often under the control of more
than one municipality. Again, the London Local Govern-
ment Act of 1899 introduced further complications in the
delimitation of boundaries. The Electric Lighting Acts
of 1882 and 1888 merely gave power to a local authority,
within whose jurisdiction the area of supply of any
undertakers is situated, to purchase such undertaking com-
pulsorily within a certain time, but hitherto there has been
no power given to local authorities to combine in order to
acquire the property of any electric lighting company in
which they all had an interest. It is now proposed by Clause 3
of the London County Council (Electric Supply) Bill, that
where any authorised distributors are authorised to supply
electrical energy in any area of supply which extends into
more than one district, it shall be ]ila.wful for all the local
authorities of the districts in which such area of supply is
situate to exercise in combination—subject to the provisions
of the Act—the power of purchasing the undertakings of such
authorised distributors after the expiration of the periods,
and upon the terms and in the manner provided by the
Electric Lighting Acts 1882 and 1888, or by those Acts and
the special Acts relating to the undertaking of such authorised
distributors, and in all respects as though the purchasin
body were the local authority within the meaning of the sai
Acts for a district comprising the whole of the area of supply
of such authorised distributors, and as if the whole of the
findertaking was situate within such district.

The expression ‘‘ authorised distributors '' meansany com-
E&njr. body, or person—not being a bulk company—authorised

y special Act to aquIy clectrical energy directly to general
consumers, and includes any company, body, or person which
to authorised

in London may fall in with the proposal embodied in the above
clause, a somewhat ingenious method has been resorted to.
It is provided by Clause 4 (2), that where any local authoritg
fails to pass a resolution in favour of a combination—whic

resolution is to be passed in the manner provided by Section 3

of the Electric Lighting Act, 1882 —and the rateable value of

the part of the district of any such local authority does not
exceed o tenth part of the rateable value of the whole of such
area of supply, and the local authorities of the other districts
into which such area extends have passed the requisite
resolutions, any such first-mentioned local authority shall be
deemed to have entered into the combination, and to have
passed the necessary resolution for that purpose.

It will be seen that these clauses will enable the local
authorities, acting in concert, to take over all the electrical
undertakings which are now in the hands of private
companies. It is to be observed, however, that this power
can only be exercised in respect of each company after the
expiration of the statutory period relating thereto. There is
no denﬂing the fact that it greatly increases the probability
of all the metropolitan supply companies becoming vested in
the municipalities.

The proposed combination of local authorities is for the
sole purpose of extinguishing the private companies. As soon
as this object is effected, the combination, or * purchasing
body,"” must, on being requested, transfer to any local
authority making such request, and being one of the local
authorities constituting such purchasing body, such part of
such undertaking—not being a part within the district of
any other local authorities constituting such purchasing body
—as, failing agreement, may be determined by arbitration.

There is one comment immediately suggested by a study
of the foregoing provisions. BSupposing that a local
authority, the rateable value of whose property within the
supply companies’ area is a little more than one-tenth the
rateable value of the whole of such area, refuses to pass the
necessary resolution, what is the position? In sucha case it
would seem that the scheme of compulsory purchase may be
wrecked ; but it is probable that the borough councils were
consulted upon, and gave their consent to this clause before
it was made part of the Bill. Nevertheless, it has all the
appearance of a coercive measure, designed to advance the
interests of municipal trading and to bear down the opposition
of the few remaining local authorities who hesitate to

embark the ratepayers’ money upon costly electrical enter-
rise. The Bill E:IEB not stop here. The County Council

itsclf is seeking powers of purchase. It is provided by
Clause 7 that it shall be lawful for the County Council, at the
request of local authorities of the districts in which the area
of supply of any authorised distributors whose area of supply
extends into more than one district is situate, to purchase the
undertaking in a manner similar to that which may be
adopted by a combination of local authorities. Moreover, in
this case also, the opposition of a dissenting local authority
may be overcome by means similar to those to which, in the
case of purchase by a combination, we have already alluded.
To put the matter in a nutshell, the County Council seek the
power Lo act as the via media between the municipalities and
the iﬂﬂh companies for the purpose of effecting compulsory
purchase.

Granted that compulsory purchase on this wholesale
rinciple is desirable in thé interest of the ratepayers,
t must be admitted that the proposed scheme appears. to be

a satisfactory way of bringing it about ; for it is obvious that
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every supply company would prefer to have its undertaking
urchased all at once than to have it taken over piecemeal by
Siﬂarﬂnt bodies. Compulsory purchase of electric lighting
undertakings is no novelty ; but the Bill before us alsoconfers
powers to purchase bulk supply undertakings. The expression
 Bulk Company’’ means any company, body, or person
authorised by special Act to audpply electrical energy to autho-
rised distributors, but not directly to general consumers.
It is provided by Clause 9 that the undertaking of any bulk
company authorised by special Act to supply only to autho-
ri distributors having powers of supply in one district
only shall, subject to the provisions of the Act, be purchase-
able by the local authority of such district, subject to and in
accordance with the provisions of the Electric Lighting Acts.
In the case, however, of a bulk company having powers in
more than one district, a combination of local authorities or
the County Council may be the purchasers. It is provided,
however, that in the case of the undertaking of any bulk
company authorised by any Act passed before the passing of
the proposed Act, the amount of purchase money and com-
pensation is to be determined, subject to and in accordance
with the provisions of the Lands Clauses Acts. It is also
provided that the undertaking of the Central Klectric Supply
Company shall not be purchased unless the local authority
purchasing the same shall at the same time purchase the
undertakings of the Westminster Electric Supply Corpora-
tion, Limited, and the St. James' and Pall Mall Electric Light
Company, Limited. s .

It is gratifying to notice that the principle of compensation
for compulsory purchase is to be recognised in the case of
bulk companies. Not having the Acts under which these
bodies are at present working before us, we are unable to say
whether there was any prospect of compulsory purchase at
the time when they obtained their parliamentary powers. If
this was not the case, it seems a little hard that they should
now be subjected to such a risk, even though the customary
10 per cent. may be forthcoming. That the County Council
are determined to exercise this power of taking over the
property of power companies is evidenced by Clause 19,
which provides that it shall be lawful for the Council to
supply from any generating station already belonging or
which may hereafter belong to them, electrical energy to any
local authority, being authorised distributors, which may
desire to be so supplied on such terms as may be agreed
between the Council and such local authority.

The ultimate effect of the County Council (Electric Supply)
Bill, to the provisions of which we have now drawn atten.
tion, is to afford increase of facilities for compulsory pur-
chase by local authorities. With the exception of the
generating stations of railway companies, used exclusively
for the purpose of generating electricity for working railways,
every station in the metropolis may be transferred to local
authorities.

It would seem to be rather late in the day to reiterate any
arguments against the gﬂlic}' which underlies the proposals
involved in the Bill under discussion. We cannot refrain,
however, from quoting a passage from a speech delivered by
Mr. Sydney Morse at a meeting of the lLondon Municipal
Society, held on May 28th, 1902, where he said : ** During my
experience of electrical matters 1 have seen municipal
accounts purporting to show larga profits on electrical under-
takings. But those accounts did not show the true expendi-
ture. For instance, one municipality had invested £1,000,000
in electrie light works, and derived a gross income of £12,000
therefrom. What were the charges in the electric lighting
accounts for the services of the town clerk, the borough
engineer, the borough accountant, and iheir respective
stafls 7 Nil for the first two years, and £50 for the third
year. A private trader cannot omit such charges from his
accounts, as each business must show a profit after being
debited with its full proportion of disbursements. The
alleged profits of municipalities on many of these enterprises
would disappear if the accounts were properly kept."

It 18 argued, of course, by the supporters of municipal
trading that the supply of electricity is essentially a public
matter. The same speaker, with a view to showing that
electricity is not an article generally required by ratepayers,
said: ‘“In Salford, where there are 36,000 ratepayers, there are
only 400 consumers of electric light, and a charge of £7500
per annum 18 levied on the whole body of ratepayers to meet
the loss in this department.’” 1t is hoped that even at the
eleventh hour Parliament may see its way to forbid the whole-
sale surrender of the electrical industry of London to the
local authorities, unless some means are adopted to ensure
that the ratepayers are consenting parties to the transaction,

We now pass on to consider certain other important
proposals alflecting the electrical world which are to bhe
found in the London County Council (General Powers) Bill,
1903, Clause 63 of this Bill is in the following form :—** It
shall be lawful for the council of any metropolitan borough
being authorised to supply and supplying electrical energy to
expend money upon the wiring, andy fitting, and supplying
with wires, fittings, and apparatus the premises of their con-
sumers or prospective consumers, and to enter into and carry
into effect agreements and arrangements with respect thereto,
and to make such charges therefor, whether directly or
otherwise, as they may think fit."" Clause 64 provides that
‘“any such council of a metropolitan borough may borrow in
the same manner and subject to the same conditions as if
such expenditure were for the purposes of the Electric
Lighting Acts, 1882 and 1888, such sums of money as may
be required by such council,"" for the purposes mentioned in
Clause 63.

How the County Council comes to seek for parliamentary
powers on behalf of the borough councils, and how a novel
proposal of this kind finds its way into a general powers Bill,
we cannot undertake to say. 1t will be observed that powers
are sought to enable the borough councils to wire the premises,
not only of consumers, but of prospective consumers. By
making an arrangement with tga builder of a new row of
houses, it will thus be competent for the local authority to
obtain o mnnnpnl{luf the supply of electrical fittings to those
houses, while if the local council do not themselves wish to
undertake the work, they may enter into an agreement with,
and practically hand over the ﬁaneﬂt of the monopoly of their
district to a contractor. Of course, it will always be com-
petent for those who deal in electrical fittings to undersell the
municipality ; but in fixing their scale of charges, the local
authority may always justify a low price by saying, ‘‘ It is
in the interest of the ratepayers.”” It will certainly be of
interest to ratepayers who require them to obtain fittings at
the lowest price; but what of the ratepayers who require no
electrical fittings, whose money is to be expended upon
supplying these luxuries to others? In supplying good water,
in keeping the roads in good condition, in relieving the poor,
local authorities minister to the public need. In our view,
they travel far beyond their provinee when they enter into

___-—H
—H

unfair competition with those who supply electrical fitt
and other articles which are mere luxuries to the greater

number of ratepayers.

THE OIL-CARRYING STEAMER
NARRAGANSETT.

Oxg of the most noteworthy vessels produced on the Clyde
for some years is the oil-carrying steamer Narragansett
which was launched on the 12th inst. from the Carl:sdyh;
yard of Messrs. Scott and Company, Greenock. Built to the
order of the Anglo-American Oil Company, she is the largest
bulk oil carrier afloat, the largest vessel yet built on the
lower reaches of the Clyde, and one of the heaviest ships ever
launched into that river ; the launching weight, owingto the
great strength and minute subdivision of the structure, bej
abnormally large in proportion to the dimensions., The
launch, which was highly successful, took place at twelve
noon, the naming ceremony being performed II;}' Mrs. Usmar,
wife of one of the directors of the owning company. The
Narragansett is 531ft. long, 634ft. beam, and 42f¢. deep, the
gross tonnage being about 11,000 tons. When completely
fitted she will have a deadweight carrying capacity of 12,500
tons, of which over 11,000 tons will be oil in tanks, and 1500
tons either coal or oil fuel, Her displacement, when fully
loaded, will be about 21,000 tons. Built to Lloyd's 100 Al
three-deck class, with a complete shelter deck, but with
scantlings and structural arrangements much in excess of
Lloyd's requirements, she is probably one of the strongest
and most rigid vessels afloat, while, owing to the large
number and careful arrangement of the subdivisions, she 15

ractically unsinkable. There are eighteen thwartship bulk.
Eﬂadu, and the compartments thus formed are further Eivided
by longitudinal bulkheads, forming in all twenty-seven
separate compartments below the main deck. These, with
one or two exceptions, require to prove oil-tight, and in order
to render them so the utmost care had to be taken with the
fitting, riveting, and caulking. The ordeal of withstand.
ing a pressure due to a head of water 20ft. above the
main deck was satisfactorily passed in every case, and at
the first application of the test, a result which strikingly
indicated the carefulness of the workmanship, and of its
supervision at all stages of the ship’s construction. Over a
million and a-quarter rivets were used in the strucbure, and
the time occupied in building was only a little over twelve
months. The Narragansett will be the most completely
equipped oil carrier afloat. Unlike most of the ** tankers "
now in service, she has her propelling machinery amidships,
which necessitated the expensive arrangement of the shaft
tunnel being taken through the after oil tanks. 1t is circular
in form, and passes through eight separate oil compartments,
access to 1t being obtained from the shelter deck by two
trunks—one at each end. The oil tanks proper are all below
the main deck, and are sixteen in number—eight forward
and eight aft of the machinery space. Between the main and
upper decks are four smaller oil compartments, for use when
the vessel may be loaded down to her summer freeboard.
There are four cofferdams of oil-tight construction, and the
bunkers and deep ballast tanks are also oil-tight, which will
facilitate their use asoil bunkers, should it be decided in the
future to adopt oil as fuel. There are two oil-tight pump
rooms, one forward and one aft of the machinery space.
The pumps, four in number, are of the ** Snow'' type, and
are together capable of discharging the oil at the rate
of 900 tons per hour; that is to say, the whole cargo
in about twelve hours. The o1l tanks are, of course,
available as ballast tanks in the event of the ship requiring
to make a light voyage. This is a remote contingency, how-
ever, for very complete arrangements are provided for turning
the vessel into an ordinary cargo steamer within a few hours
of her employment as an oil carrier, There are steam con-
nections with all the tanks for cleaning and fire-extinguish-
ing, and a very elaborate system of ventilation, both by fans
and natural vents, has been adopted for clearing the tanks of
gas. In addition to the centre line of hatches, which com-
municate by oil-tight trunks with the oil tanks, side hatches
are fitted to the upper and lower 'tween decks, which are
always available for cargo, even when the oil tanks are full.
These 'tween decks are lighted by side lights, so that the
vessel can, if necessary, be readily made available for carrying
cattle or troops. The cargo gear on deck consists of sixteen
derricks on BSamson posts, and nine large and speciall
designed steam winches. The accommodation for a limit
number of passengers, as well as officers and the crew, is
complete and comfortable. There is steam heating through-
out, and to avoid the risk of fire the galleyis so arranged that
all the cooking can be done by steam, while the electric
installation has been carried out with the same object in
view. Although the vessel is primarily intended for the
Atlantic service, the possibility of trading in Kastern waters
has been considered. All the Suez Canal Company's
stringent regulations have been complied with, and the
draught has been limited to permit of use of this waterway.
The'mnt,ilat.inn has been designed to suit hot climates, and
awnings, teak decks, and other Kastern essentials are
meluded in the equipment

The propelling machinery by the builders consists of triple-
expansion engines designed to indicate 5500 horse-power, and
drive the vessel at a speed of 14 knots. The eylinders are
supported by six “‘split’" columns, three of which carry &
circular wrought steel condenser of large cooling surface,
supplied with water by an 18in. centrifugal circulating pump
driven by two independent engines. The auxiliary machinery
includes two sets of slow-speed feed pumps, feed-heater and
evaporator ; feed-filbers un({. silent ash hoists—self-tipping—
in each stokehold. All these oxhaust into a combined
auxiliary condenser and feed-heater, having a total surface of
950 square feet. Steam at 200 1b. pressure is generated in six
large single-ended boilers, which are placed three abreast m
two stokeholds. They are worked under natural draught,
and the funnel, which is 15ft. diameter, rises to 100ft, above
the grate bars. The shafting is much in excess of Lloyd’s
requirements, and the propeller, of 20ft. diameter, is fitted
with four adjustable bronze blades. The vessel and machinery
have been designed and constructed under the supervision of
Mr, J}rchlballr] Blair, marine superintendent of the Anglo-
American Oil Company, Mr. Usmar, speaking at the
luncheon following the launch, said that his company was
Infmrp_nratgd.m 1888 for the purpose of distributing illu-
minating oil in bulk. The total importation of illuminatin
oil in 1888 was 1,725,000 barrels. Only fourteen years huﬁ
passed since then, and the total quantity imported last year
from America and Russia was 4,026,000 barrels, In all, his
company now had fourteen tank steamers, and in addition a

fleet nf seventecn large steel sailing vessels, most of which
were Clyde-built,
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LETTERS TO THE EDITOR.

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

THE USE AND ABUSE OF DIAGRAMS.

Sin,—Though agreeing with much in the article on ** The Use
and Abuse of rams " appearing in your issue of the 6th inst.—
nothing can lie like an indicator in inexperienced hands—I ho

ou will it me to dissent from two sentences in that article.
{'int, ““James Watt's invention of the separate condenser was
the result of mental effort, which bad nothing whatever to do with
mathematics,” including, I conclude from the context, the theory
of heat. Now, Sir, Watt himself said that his idea of a separate
condenser was due to his knowledge of the discovery of latent
heat by his friend, Dr. Black, during the previous year. Second,
““The steam engine and the gas engine, and all the heat motors
in existence, have been developed without the least regard or
consideration for Carnot's function.” In your issue of August
22nd, 1902, you have explained very clearly that the Diesel
engine, which has converted into work a larger proportion of the
heat supplied to it than has any other engine, was the result of a
deliberate attempt to carry into practice the teachinis of Carnot.

In your issue of the 30th ult., ** A Draughtsman ” very properly
asks how he can apply the 8¢ diagram when d ng a steam
engine. | regret that when Mr. Macfarlane Gray's ingenious
picture of Clausius’ mathematical abstraction of entropy appeared
in 1889, my energies were so fully engaged in other directions that
I failed to give the new di the attention it doubtless deserved,
an omission which 1 hope soon to repair, and consequently I have
never actually made use of it. But years before I did make use
of the theory of heat successfully to settle the dimensions of the
parts and proportions of the cylinders of some large air com-
pressors, and as the methods of reasoning are not dissimilar,

ou may find it worth ing for the information of **A
{)mughtuman," and perhaps of your other readers. 1 enclose
copy of my calecnlations and diagrams, which | see are dated
any 31st, 1878, At that time | was a draughtsman in the offices
of well-known engineers, who had received an order for a pair of
horizontal steam nes to have steam cylinders 30in. diameter by
7ft. stroke, driving direct from their tailrods two cylinders for com-
pressing air in two stages, up to a pressure of 200 lb. on the square
inch, these cylinders being ordered of 24in. and 3Zin. diameter

rEH’FBCﬁTBI}'. _ ;
he proportion struck me as uliar, and I proceeded to

investigate the question theoretically, seeing there was no practical
utp!r?f:ﬁ with such a system avliﬁhle. nql‘hnnkn to an excellent
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series of articles on ** The Mechanical Properties of Gases,” com-
menced in your issue of the 30th April, 15875, I was able to produce
the enclosed diagram showing what would be the pressure of the
air at each instant h:l) if all the heat generated by compression
were extracted by cooling water, (/) if none of the heat escaped at
all. It was evident that in ice the actual ures must lie
somewhere between the two curves, This showed that with so large
a bigh-pressure cylinder nearly the whole of the work would
done in that cylinder, and that the correct area for the cylinder
must be something between 164in. and 18kin. diameter, and I had
reason to suppose that 17in. was likely to be as nearly as possible
the proper size.

Representations were made to the gentleman who bhad ordered
these engines, and he replied that the ratios of cylinders specified
were those of a small compressor be had used in his experiment,
but admitted it ran very irregularly, hence his stipulation that the
new engine should have a 30-ton fly-wheel ; moreover, the bearings
on the hiFh—pﬂm side were continnally heating, which is not
remarkable with a pressure on one crank pin so many times
greater than that on the other. There was a hesitation to accept
my figures in their entirety, and the high-pressure cylinder was
actually made 20in. in diameter, and ﬁm ow-pressure cylinder
34in. diameter. I completed the drawings, but left the firm’s
service before the engines were actually constructed, and beyond
the fact that they were ruoning successfully, heard no more about
thern until many years later, when I accidentally came across a
paper, by their purchaser, published in 1881, in which he said : *“We
bave found, however, by experience that to bave made the high-
pressure cylinder one-fourth the area of the low-pre sure would have
give a better division of the work,” That is the 17in. cylinder I had
p . Had the engines been constructed as ordered, | feel sure
the 30-ton fly-wheel would have broken the main bearing or bed-
plate on the high- re side,

Whilst the thorough acquaintance with thermo-dypamics
could cever enable any man to design a locomotive which would
haul a heavy ex train to scheduled time, or a set of torpedo-
catcher engines which would run off their acceptance trials success-
fully, unless he hid had considerable previous experience
of such work, the knowledge required for which *“slowly broadens
dowa from ent to ent,” at the same time if any man
has to step wide from the beaten track of previous practice, he can
only do so with any confidence or reasonable hupeui avoiding costly
blunders by first nmiring a thorough knowledge of the theory
of his subject, and then such an extended practical experience of
kindred work as shall ensure a courageous, as distinguished from a
rash, course. The righteous horror with which the sanguice inventor
is regarded Ly business men is due to the fact that he is almost
invariably igunorant of the theory of his subject, and so of what is
likely to succveed, ard sublimely indifferent to the past history of

“a similar attempts,
mpression of air to a pressure of 2001b. per square inch above
the atmosphere, required the size of the second cylinder, the

first being 32in. diameter, if both are of the same stroke, and half
the work is to be done in each cylinder,

Pressures taken yrom the Dwagram.

Isot hermally. Adiabatically.
Final pressure in first cylinder, 1b, 856 .. .. .. 585
"Hlliﬂ“-ﬂ i e . T . .. lﬂ*ﬁﬁ e - W w ﬂ‘m
Mean pressure in second cylinder 76.26 .. . 93

Area of 32in. cylinder x its mean pressure _ ,
Mean pressure in second cylinder
lsothermally { of second gglindnr to do equal work.
804 x 19 209.8 square inches = area of

7525

cylinder 16§ diameter.

804 x 20.9 _ , y :
Adiabatimlly{ OB = 261 square inches = area of cylinder

184 diameter.

To prove these ratios of cylinders will give the pressures stated
as the ﬁnnlfpreuuru in the first and initial pressure in the npcund
cylinder, From the diagram we find that 100 volumes of air are

compressed into 26 volumes, then 26 area of first cylinder, will

_.n.n_.

100

give area of second.
2'; < Eﬂ‘l _ |
e e
32 x Bﬂ'i
100
The sizes of cglindans;mm’ﬂnd being 32in. and 24in., 100 volumes
of air at 147 lb. pressure taken into a 32Zin. cylinder and com-
pressed into a 24in., gives a terminal pressure in the 3Zin. = the
!l:;iﬁal pressure ifn ;3& 2i1in.; if tg& air is completely cooled we have
‘7 x area o 4.7 x
. = _ — 26. 4 26-14
e T i59 26-14 1b. absolute, or
- 14-7 = 11-341b. above the atmosphere. JouNy W. HaLL.
71, Temple-row, Birmingham, February 9tbh.

= area of cylinder 16{in. diameter,

= 257 = area of cylinder 18}in. diameter.

SUPERHEATING.

Sin,—We have the pleasure to enclose herawith copy of a letter
which we have received this morning from Professor éwing, from
which you will see that an error was made as regards the calonfic
value of the coal in his report of the trials at Manningtree. The
corrected results should be as stated in Professor Ewing's letter.
EastoN AND CoMPANY, Limited.
(H. K. BAYNES),

Broad Sanctuary Chambers, Broad Sanctuary, W.,
February 18th.

“ Dear 8irs,—In my recent report to you on trials of an engine
at the Brantham Works of the British Xylonite Company, near
Manningtree, I gave figures for the calorific value of the coal used
in the trials. Since then I kave found that these figures are con-
siderably too high, owing to an error in the constant of the calori-
meter, as furnished to me. | have now determined the constant
by several independent methods, and Dr. Glazebrook, F.R.S., of
the National Physical Laboratory, has kindly informed me of the
results of further determinations made by him. His figures and
mine agree, and leave no doubt that the value originally taken
requires correction. The result of this correction is to reduce the
calorific value of the coal to the following figures : —

“* Ceal supplied to boiler furnaces .. 13,300 thermal units per 1b,
" Coal supplied to superheater 11,00  ditto  ditto

““ Having regard to the proportion in which coal was supplied to
the boiler and superheater respectively, these figures give 12,970
thermal units per Ib. for the mean calorific power of the fuel, as
used in the trials,

““The quantity of coal consumed in making and superheating
the steam, namely, 1-41 Ib. per indicated horse-power hour, was
accordingly equivalent to 122 1b. of standard coal having a calorific
power of 15,000 thermal units per lb,

J. A. EwING,

g
“* Bogianeering Laboratory, Cambridge, February 17th.”

[It would interest many of our readers to know how the
‘““standard "’ has been obtained. The average of British coal is
14,133, of best Welsh coal 15,567, The adoption of some standard
thaﬁt “‘.i.“‘d ll?e]univaruﬂ.lly acceptable would be an excellent thing.
—Ep. The E.

NORTHEEN OF FRANCE COMPOUND LOCOMOTIVES.

SIR,—I am able to answer some of the questions of Mr. F, W,
Brewer in your issue of the 13th inst. The average cut-off in the
high-pressure cylinders when hauling heavy loads varies from 45 per
cent. to 50 per cent. on the level or up hill when hauling the
heavier loads of from 300 tons to 350 tons, The admission in the
low-pressure cylinders is never more than 65 per cent., and as a
rule there is not more than 60 ; in no case have | ever noticed no
cot-off. The average running positions are an admission of 45 and
65 in the high and low-pressure cylinders respectively, It all
depends upon the actual case as to whether live steam is admitted
during the actual running, though, of course, there is a valve pro-
vided for th::ulnrpm ; ascending certain of the grades it is
occasionally . As | was on the footplate of 2641 during the
last two of the trials mentioned, 1 am happy to be able to give the
following information :—On the 360 tons Erip up the 1 in ﬂg out of
Paris, the admissions were 52 and 65 in the high-pressure and
low-pressure cylinders respectively, the regulator was wide open,
the engine was worked compound entirely on this run.

Wii;h the .:!35t tannsd I;d up the 1 in 125 to Caffiers the admission
was 4/ per cent. and 62 per cent. respectively, with the ulator
open about 50 per cent. Up this grade I su?pma that tll;?rn was
direct admission of live steam to the low-pressure cylinders, but of
this I am not certain, as I did not note it as having oceurred at the
time. In your issue of the 6th I notice that one correspondent
writes to the effect that the Nord now instruct their men to keep
the pressure at or near to 200 Ib. per square inch. May I ask if
this 1s official, and, if so, when it began, as I have noticed displeasure
on the part of the men when the steam dropped to 213, let alone
200, per square inch. R. Hore,

Hotel Calofornia, Cannes, February 16th,

FRENCH LOCOMOTIVES IN ENGLAND.

SIR,—As one who visited the Paris Exhibition of 1889, and had
the .Jﬂeuure of being introduced to the late Mr. Stroudley, may I
be allowed to correct Mr. H. R. de Salis concerning the English
locomotives exhibited ! In addition to the Midland, South-Eastern,
and London, Brighton, and South Coast—Sir Edward Blount—the
London and North-Western had the Marchioness of Stafford, also
a model of the late P. Stirling's 8ft. :inFla, made by P. Stirling,
junior. As for lubricants, good oil used for valves and cylinders is
a coal economiser,

An old driver whom | was trained under was once asked how it
was he always got the coal premiom. Good ¢il, and plenty of it at
the leading end, was the reply ; and this was before sight-feed and
other lubricators were brought into use. Blue ruin is a most

appropriate name for what some call oil—blue ruin by name and

by nature. du ~f); Kk -
Villa Selincourt, Caxton-road, Wood Green, N., g
February 17th,
ENTROPY.

Sir,—Jucging from the various ex ions of opinion as to the
nature of entropy which are in circulation in the technical Press,
it would be a matter of interest to know on whose definition the
# ¢ diagram has been founded,

Mr. Robinson will do good service if he will tell usin what respects

— — —

Mr. Willans improved his engine after he had learned the calculus,
We are constantly told that such and such announcements made by
those who study thermod ics have resolted in great improve-
ments in the steamengine. Sofarnoonehascome forward tosay what
the improvements are, Under the circumstances | may be excused
if I esk a few questions:—(1) To a knowledge of what thermo-
dynamic law was the invention of the compound angina by Horn-
blower in 1781, and by Arthuor Woolf in IBEIJ due. far as I am
aware the science of thermodynamics had not then been born. (2)To
a knowledge of what thermodynamic law was the world indebted
for the Cornish engine. (3) What thermodynamic law led to the
invention of the injector ! (4) What improvement in the steam or
any other heat engine was invented by Rankine, or Clausius, or
Tait, or Clark-Maxwell, or, to come down to modern days, by
Professor Perry ! H. H.
February 16th, 1905,

Sin,—May I ask you to correct a rather important tﬁ;mgrl hical
error in my letter in your last issue, T said—in speaking of Pro-
fessor Hudson Beare's lectures on entropy—‘‘As delivered the
%pening statement was 'Entmpzc or heat-weight or Quantity.
emperature: In heating water, &c. &e."” As printed, the sen-
tence ran:—*‘‘ As delivered, the I}:'paning statement was, ‘ Entropy
or Heat, Weight or Quantity. Temperature :—In heating water,
&e." The insertion of the additional comma, and the se
of Quantity and Temperature, of course destroys the meaning.

I might add that Professor Beare had previously defined heat-
weight as, ‘“‘any given amount of heat = absolute tenwerntura, as
will be apparent.” J. W, CaBLE,

East Finchley, February 16th.

| Correspondents cannot be too careful in the p tion of
manuscript, when much turns on the difference betwezn hyphens
and commas.—ED, THE E.]

tion

FOREIGN v. ENGLISH GOODS.

Sir,—We notice that the Southampton Town Counecil had a
discussion on the advisability of accepting foreign goods in prefer-
ence to those of British manufacture. As the maker of the lowest
English tender of £3885 10s., which was only £02 more than the
French or Belgian tender, we can only ex surprise that the
Southampton ration, who have bad large quantities of our
pipes, all of a satisfactory character, should have us for
such a trifling sum, If we had been asked to reduce our tender
by £100 we should have only been too pleased to have done so
rather than lose the order. In all English tenders there is a
clause that the current rate of wages shall be paid, and if we only
paid the rate of wages which are current in France or Belgium we
could bave reduced our tender materially.

Where do the British working men and taxpayer come in here !

J. A. LoNGDEN, Managing Director.
Stanton Ironworks Uompan%', Limited, near Nottingham,
February 12th.

AMERICAN METHODS FOR BRITISH RAILWAYS,

Sik,—In view of the outery now being made in many quarters
for reform in British railway methods, and the adoption of
American ideas, may I beg the favour of a small space in your
valuable coluwins to draw the attention of railway shareholders to
the fact that an order has been issued by the Missouri Pacific
management that no relative of an official shall be employed in a

ition subordinate to that official on the Missouri Pacific and
rcn Mountain system ! The motive of the order is to place all
employés on an equal basis in the matter of advancement, and is
an order which might very well be imitated by every railway com-
pany in this country :—** A burning grievance to thousands of
efficient railway men is that by hard work they have acquired
intimate acquaintance with railway details which onght to recom-
mend them for promotion, but they are kept back so that inefficient
relations of officials may be advanced.”

These words appear in a New York paper relative to American
railroads ; but are they not just as appﬁgahla to English railways !
This particular ** American ipnovation” would at least give con-
siderable satisfaction to a large number of the staff.

J. E. S. CHALLENER,
General Secretary, Railway Clerks’' Association,

11, Bank Chambers, High-street, Doncaster, February 17th,

DIGNITY AND IMPUDENCE.

SIR,—It is very interesting to note the engravieg you give of
the two Yarrow engines on e 166 of your last i1ssue. It is a
]:ntg you could not have mentioned the steam pressure and revo-
ations of both installations, and given a comparative idea as to
cost of each and the space occupied, with the probable amount to
be written off either system, for maintenance, rﬂ]'.u.l.ru’ , and depre-
ciation of each type, presuming they were both driving the same
Imdf and under similar conditions. Also the fuel and steam that

would be consumed by each per horse-power developed. The
information ested would complete the interesting comparison
you have already drawn, and looking at it, it makes one think of

the other items that I have suggested.

: H. W, ANDERSOX,
Teddington, February 16th.

CRANES FOR SOUTH AMERICA.

Sik,—Referring to the electric cranes for South Awmerica, which
you illustrated in your issue of February 6th, may we ask you to
add to the information there given that the cranes were constructed
under the supervision of Messrs. Livesey, Son and Henderson, all
work being unhmittaq for their approval ; and also that the British
Westinghouse Electric and Manufacturing Company was the head
contractor for the whole of the electrical equipment, including the
supply of the cranes, we manufacturing the mechanical of the
cranes for the Bnt_hix Westinghouse Company, which supplied its
own electrical equipment, and with which we worked in conjunc-
tion throughout. STOTHERT AND PITT, Limited,

Bath, February 16th.

(*RANITE SETTS.

Sii,—Will you kindly allow me to ask, through the medium of
your paper, what the experience of your readers is in regard to the
relative economy and durability of granite-laid streets for heavy
traffic, com of setts of the following various sizes:—S8in. to

1Zin. long by %in. by 3in. ; 6in. to 8in. to 10in. long by 6in. by 3in. :
or 4in. by 4in. by 6in., laid on a good concrete bed, and gl.{mted
with cement 3 to 1, or bitumen.

the 4in. by 4in. by

In Birkenhead, Liverpool, Glasgow, &e,
Gin. sett is extensively used, but the adoption is more limited in
London. Hexny HoLr,
London,

THE UNITED STATES CRUISERS TENNESSEE AND WASHINGTON, —
An error that originated in the American daily Press has crossed
the Atlantic, and is worth correcting. In all cases the water-tube
boiler was specitied. It has been the desire of the Bureau of
Steam Engineering that the Babcock and Wilcox boiler should be
used. One of the tendering firms specified for a boiler which the
naval authorities could not accept. It bas been stated that
steam turbines were suggested as the motive engines. This is
not the fact, In one instance a firm suggested turbines for the
dynamos, but no one men*tioned main turbine engines. The con-
tracts were awarded on the 3rd inst. W. Cramp and Sons got
tfqn?} un:ll]sar.t;nd the New York Shipbuilding Company, of Camden,

., the other,



THE CLYDEBANK DOCK

( For description see page 201 )
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CLYDESIDE INDUSTRIAL DEVELOPMENT.,
No, II1.*

Aranrt from the two new shipbuilding and engineering esta-
blishments outlined in former articles, the other undertak-
ings of various kinds which constitute this stretch of Clydeside,
8O _mtarantmg from an industrial point of view at present, may
briefly be referred to. At Clydebank, opposite the river Cart,
and stretching eastwards from the shipbuilding establishment
of John Brown and Co. to some distance beyond that of
Napier and Miller at Yoker, is the land on which the Clyde
Trust is at present constructing its new Clydebank dock.
The extent, general character, and progress of these new dock
works were matters dealt with, along with other work of the
Trust, in T ExciNeer for September 12th last, no illustra-
tions, however, being then available. For the purposes of the
dock and the surrounding quay space and siding accommoda-
tion, the site comprises about seventy-six acres, and extends
parallel to the river, its northern boundary being formed by
the Lanarkshire and Dumbartonshire Railway. The dock
will have a water area of 19 acres, an available length of 1800
{la.rdﬂ of quays, and a depth of 25it. at low water and 35ft. at
igh water agr_mg tides. All the work in connection with the
new dock is being vigorously carried on by the Clyde Trust's
own workmen, under the supervision of the Trust’s engineer,
Mr. W. M, Alston, and his colleague in the outside branches,
Mr. Archibald Hamilton.

On page 200 are four engravings reproduced from photo-
graphs taken within the past few weeks for the purpose of this
article, through the courtesy of Mr. Alston. These illustra-
tions are specially interesting as showing a feature in the
construction of the dock which is a departure from the general
practice followed in the case of most of the existing Clyde
T'rust docks. This is the manner of forming the foundations
for the walls at the western end of the dock., Owing to the
strata there being composed of muddy sandand quicksand,
highly charged with water, the foundations are being put in in
the form of caissons of oblong shape, 30ft. long by 21ft. broad by
d1ft. deep. Hitherto, the caissons adopted in Clyde Trust
practice have been circular.

These caissons, at first built of brick, but now mostly of
concrete blocks, are built in sifu on timber shoes, which are
set in the trench at a level of about 6ft. below low water.
The structure is then gradually sunk by means of super-
imposed weights, in conjunction with the work of excavating
grabs, operating in a series of inside wells formed in the
calssons, and this sinking proceeds until the bottom of the
shoe is 54ft, below cope level. At first the shoes were wholly
constructed of steel, but afterwards they were formed of pitch
pine, with steel facings, the new form being much cheaper,
while equally efficient. The caissons are set 4ft. apart, the joint
between them being made with sheet piling and concrete,
When sinking is complete each caisson is filled up with con-
crete and sand. Upon the sub-structure thus formed the
walls are built of brick and concrete, the whole being faced
with blue bricks and surmounted by a granite cope.

Referring now to the illustrations, Fig. 1 is a general view
of the site of the dock looking westwards, showing a large
?nrbmn of the west wall completed, and the wall being carried

urther south by the cranes in the distance. Nearer, and
towards the right hand, may be seen the cranes working at
the north wall, while in the immediate foreground are a
number of trucks loaded with concrete blocks ready to be
hauled to the trenches. The shipbuilding uprights seen in
the extreme distance are those of the Clydebank shipyard of
John Brown and Co., Limited. Fig. 2 shows the platform
on which the caisson concrete blocks are moulded within
wooden frames, and Fig. 3 shows the blocks forming one of
the caissons in the trench for the north wall of the dock. The
finished portion of this wall is seen in the distance, as well
as the north-west corner of the dock, and a small part of the
completed portion of west wall. Fig. 4 shows the caisson in
process of sinking in the west wall trench, the caisson being
loaded with cast iron weights. Suspended from the crane is
one of the grabs used for excavating the material from the
interior of the caisson. In the distance may be seen the
portions of the west wall, building and finished ; the north-
west corner of the dock, and a part of the finished portion of the
north wall. At the eastern portions of the works boulder clay
rises to a convenient level, and there it is intended that the
walls shall be of ordinary construction.

Principally intended to serve the mineral and ore traffic of
the Clyde, the new dock will have an ample equipment of
coal and other hoists of the newest type, electricity in all
likelihood being adopted as the motive power. The hoists
and the railway sidings in connection with them will be so
arranged that wagons will run to and from each hoist by
gravity. For unloading ore, and storing it till required,
rapidly working cranes or transporters will be adopted. By
recent decisions of the Clyde Trustees, the construction of the
Clydebank dock is to be expedited as much as the most
niodern plant, and plenty of it, can effect. Doubtless with
the fresh powers thus put into the hands of Mr. Alston and
his staff, a short time should show a marked advance in the
provision of accommodation for certain branches of Glasgow’s
shipping, which is recognised on all hands as being impera-
tively needed,

As evidence of the character of the work which Messrs.
Beardmore and Co. are making provision for in their new
establishment, alluded to in previous articles, reference may
be made to a powerful wharf crane they have ordered from a
firm in Germany. This mammoth appliance is of the canti-
lever type, with electric Iiftin? and traversing gear, and is being
constructed to meet a test lift of no less than 200 tons, being
thus one of the most powerful cranes in the world. In going
to Germany for this crane, the Beardmore firm has been
animadverted upon locally as having evinced lack of patriot-
1sm, or of loyalty to local industry and skill ; but few, if any,
of this type of crane—fixed on by Messrs. Beardmore and Co.
and their advisers as the most suitable for their purposes—
and they may safely be assumed to know their own business
best—have yet been made anywhere in this country ; and in
amatber involving such expense, it is natural that they should
notwish to have anything experimental. The makers were the

Benrather Maschinenfabrik Akt. Ges., which has had large
experience of crane manufacture of the cantilever order, and
hag already six or more cranes at work in different parts of the
Continent; one almost identical with the Beardmore crane,
but not so powerful, being in operation at the shipbuilding
works of the Howaldt firm at Kiel. Illustrations and descrip-
tive information of this crane, and of a previously erected one
at Bremerhaven, will be found on page 414 of Tur ENGINEER
for April 25th last. The Beardmore crane, for which
elaborate foundations are now almost completed, under the
direction of leading workmen sent by the Benrather Com-
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* No. II. appeared January 80th.

pany, will consist of a tapering four-legged tower supporting
a revolving vertical centre post, which carries a horizontal
cantilever jib, projecting at one side about 40ft, over the post,
and carrying at the extreme end a heavy counterbalance, and
at the other side about 130ft. carrying a crab, which can
traverse the jib from the edge of the tower to the extreme end
of the arm, At this position the crab and the jib arm
supporting it will be capable of lifting 30 tons, while the lift-
ing capability about the centre of the arm will be at lcast
150 tons. The jib arm will thus be of such length and strength
that a weight of 30 tons can be lowered or raised from a
second vessel of maximum breadth lying alongside the first
and nearest to the wharf side. The crab will contain the whole
of the mechanism for lifting and traversing. Besides the work
at the site of this large crane, and in connection with the tidal
fitting-out basin, operations are proceeding elsewhere on
the Beardmore territory, and in about twelve months the
main features of what is intended to be a shipbuilding and
engineering establishment of the very first order should be in
something like shape. The contractors for most of the
excavating and constructional work are Robert McAlpine and
Sons, Glasgow.

To the west of the site of the Beardmore establishment, and
olosely adjoining it, is the land, specially acquired for the
gurpﬂﬂe, on which the Corporation of Glasgow are laying

own their new sewage works to dispose of the sewage of the
north-western portion of Glasgow and Partick and contiguous
districts, as well as Clydebank and other residential districts.
The works being constructed here were described generally in
our issue for October 8rd last in the course of an article on
‘““ Glasgow’s Main Drainage and Sewage Treatment,”” and it
may here suffice to say that the works will treat the sewage
by the method already in use at Dalmarnock, viz., chemical
precipitation. Sludge presses will be dispensed with, and the
liquid sludge carried out to sea in specially-constructed barges.
The precipitation tanks now under construction are seven in
number, and each 750ft. long; this great length allowing
opportunity for more complete precipitation than in the
shorter tanks at Dalmarnock, and effecting a saving in reduced
proportion of chemical agents required for the process. In
the article before referred to, a plan showing the precipita-
tion tanks, outlet works, and tidal dock was given. The
latter is, of course, designed to accommodate and afford
loading facilities for the barges which will convey the sludge
out to sea.

Below Shearer and Sons’ establishment, and abutting on
the Yoker and Renfrew Ferry-road, new foundry works have
been erected by the Bull's Metal and Melloid Company,
Limited, in which operations have been going on for some
months past. Though for thetime being mainly designed for
foundry work, they are being equipped with the requisite tools
for machining propellers, propeller blades, and bosses, and
leaving them completely finished and ready to be fitted to
shafting. Extension of the premises is provided for, the com-
pany having altogether six acres of ground situated on the
river frontage, and abutting on the Renfrew Ferry-road. The
works meantime consist of a general foundry 90ft. in length,
and a commodious range of offices. There is one central bay
35ft. wide, and two side bays 18ft. wide, In the main bay
there is an clectric overhead traveller of 20 tons capacity, and
in the side bays three-ton hand cranes. The height of the
central bay is 25ft. under the traveller, and 9ft. above it :
the side bays having 18ft. head room under the travellers.
The furnace capacity is sufficient to cast solid propellers up
to 19ft. diameter and nine tons finished weight. The heaviest
propellers so far supplied, it may be stated, are three pro-
pellers for Glasgow-owned steamers, each weighing about 74
tons. The boring of propellers and bosses is accomplished by
a boring mill designed by Messrs. Noble and Lund, of New-
castle, while the keywaying is done by a key seater on the
draw-cut principle. The motive power for the machinery and
for the dynamo furnishing the lighting current is a gas engine
capable of work up to 45 brake horse-power.

West of the Bull's Metal premises, and divided from them
by the Yoker and Renfrew Ierry-road, as seen from the map
given with article No. I.in our issue of the 2nd ult., which must
also be consulted for other places mentioned in this article, is
the land owned by the Clyde Valley Electrical Power Com-
pany, on which one of the three central generating stations
it was authorised to construct by the Act which was
obtained last year is about to be begun. For the station
here, and another about to be commenced at Motherwell, in
the heart of the Lanarkshire coal-field, the company has
contracted with the British Westinghouse Electric and Manu-
facturing Company, Limited, of London and Trafford Park,
Manchester, for the construction and equipment of a first
instalment of the stations, which, with the relative cables
and sub-stations for distribution, will cost approaching
£500,000.. The company’s authorised area of supply covers
altogether 7356 square miles, and includes more than 1000
works of all kinds, and thus afiords a wide field for the appli-
cation of the principle of supplying electric energy from
central power stations. The site for the Yoker station
extends to about ten acres, and the company’s Act authorises
it to lay a cable under the Clyde from Yoker to Renfrew, so
as to supply energy to the important burghs and industrial
centres in Renfrewshire within the company's area. For
some years this will obviate the need to erect the third
authorised central generating station, which is on the south
side of the Clyde near the *‘half-way house'' between
Glasgow and Paisley. The company has already received
promises of su%pnrt from many of the steel manufacturers,
coalmasters, shipbuilders, engineers, bridge builders, and
other users of power within the area, and in course
of time there seems little doubt the use of steam
as a mobtive power in works within the Valley of
the Clyde will be very largely superseded by the more
economical application of electric driving. The company’s
stations will also afford a ready and economical supply of
electricity for tramways within the Valley of the Clyde, The
various works to which reference has been made in the fore-
going notes are therefore as well situated for the prospective
supply of electrical power and transmission as meantime
they are found to be for the provision of ordinary railway
facilities. Indeed, the Clyde Valley Supply Company main-
tains that the network of railways in and around Glasgow,
especially as regards suburban passenger traffic, must, if
retained at all, eventually be operated electrically.

Taeg RaiLway Crup,—The Railway Club held their usual
monthly meeting at the Memorial Hall, Farringdon-street, I1.C.,
on February 12th, The chief feature of the evening's entertain-
ment was a lantern exhibition—a large number of views of loco-
motives and railway scenes bﬂil’lﬁ] thrown upon the screen. The
lecturer was Mr. J. R. Shelley, the assistant secretary. There was
a good attendance of members,

THE INSTITUTION OF CIVIL ENGINEERS.

THE MANUFACTURE AND EFFICIENCY OF ARMOUR-
PIERCING PROJECTILES,

AT the ordinary meeting on Tuesday, February 10th, 1803, Mr.
J. Clarke Hawkshaw, M.A., President, in the chair, the paper
read was ‘“The Manufacture and Efficiency of Armour-piercing
Projectiles,” by David Carnegie, Assoc. M. Inst. C.E,

After alluding briefly to early experiments with round cast iron
shot, and the supersession of the latter by Whitworth solid punch-
ing projectiles, the author described and illustrated numerous
designs for armour-piercing projectiles made since 1863, He next
dealt with the material used for projectiles, and stated that
improvements in the manufacture and treatment of steel had
rendered it possible to make cast steel projectiles which could
penetrate face-hardened steel. The modern projectile was com-
posed of steel containing carbon, associated with one or more of
the following metals :—Nickel, ch romium, manganese, and molyb-
denum. Typical proportions of elements other than iron in shells
which were air-hardened were:—Carbon, 0-80 per cent.; silicon,
0-2 per cent.; sulphur, 0-04 per cent.; phosphorus, 0-04 per cent.,,
manganese, 0.-12 per cent.; nickel, 2-00 per cent.; chromium,
2-00 per cent.

With regard to manufacture, cast steel projectiles were cheaper
than forged steel, although the efficiency of the forged exceeded
that of the cast. The various operations in the manufacture of
forged and of cast steel projectiles were described, and details
were given of various devices for chilling the point of the shell,
The operations of annealing, machining, and hardening were next
referred to. In present-day methods of hardening, three mediums
were used, viz,, water, oil, and air, These mediums differed in
intensity of action, and the choice of the method to be used was
determined by the composition of the material to be hardened.
Each medium might also be varied, in temperature in the case of
water and oil, and in pressure in the case of air. Carbon steels
were, as a rule, hardened in water, or partly in water and partly
in oil ; nickel steels in water, in oil, or in air under pressure ;
chrome-nickel steels in oil, or in air under pressure; and steel
baving self-hardening properties by simply heating and allowing
to cool in air, The author describod several methods of perform-
ing these operations. The use of the pyrometer for registering
the quenching temperature was referred to, and curves were
given showing the rate of heating projectiles and cooling them in
different mediums, The author remarked that it would be very
useful to obtain, if possible, a table of hardness according to
the quenching temperature; and it might be expected that, with
the same material quenched at different temperatures in the
same cooling medium, such a table could be obtained by ascertain-
ing the compression, in tons per square inch, of test pieces so
treated. He had experimented with this object in view, but
the results obtained had not shown a uniformly increasing hardness
as the quenching temperature was raised,

The subject of testing projectiles after hardening was also dealt
with, and the tests applied to English and American armour-
piercing shells were described. Calculation of the internal stress
needed to produce such fracture in the head of a projectile as
often occurred spontaneously showed the necessity for these tests,
Mention was also made of capped projectiles, and the means of
attaching the cap.

The remainder of the paper dealt with the efficiency of armour-
piercing projectiles, and contained a brief history of the progress
and development of armour plate. Illustrations prepared from
E)hntug'mpha showicg the development of armour plates manu-
actured 1n Germany during the past ten years were given, and
were compared with French, American, and English plates. The
effect on both projectile and plate in each trial was mentioned
and compared, The value of the cap on the point of a projectile
fired at normal impact was referred to ; and tables were appended
giving the perforation of face-hardened plates with different pro-
jectiles at different velocities, These tables showed the results of
German and of American practice,

CHEMICAL INDUSTRIES AND INTERNAL COM.
MUNICATION.

WE have received from the Society of Chemical Industry the
following memorandum on the improvement of the means of
internal communication.
~ Itis well known that the cost of internal transport in England
i8 a great burden upon our industries, and not least upon the
chemical industry, There is a growing agitation to impress the
fact upon the Government that the improvement of internal trans-
port 18 a matter of urgent public importance, and that the
improvement of the canal system under public supervision and
with the aid of public funds is the best direction for immediate
action. To forward this cause, which is being taken up strongly
by chambers of commerce and manufacturers in every part of the
country, it is most desirable to collect accurate figures showing
the incidence of freight upon several leading industries; and in
the interests of each member’s business, as well as the puhiic good,
the Council invites answers to the annexed questions. The figures
will be treated as ahﬂa]ut-ally confidential, and only summaries
without names published. In such summaries one of the main
points sought will be the percentage which the total freight
charges bears to the sale price of the commodity. Replies should
be sent to the Gieneral Secretary, Society of Chemical Industry,
Palace-chambers, Westminster, S, W.

QQuestions,—(1) What goods do you manufacture? (2) Whatisthe
total amount paid by you directly or indirectly for carriage within
Great Britain of your raw materials to your manufactory, expressed
per ton of finished products! (3) What is the average amount
paid per ton of finished product for carriage within Great Britain
to the consumer, the retailer, or to the port of shipment! (4)
What is the average sale price per ton of your finished preducts
l:frgI Do you make any use of inland waterways; and if so, for
what proportion of your total carrriage !

Notes on questions, —On questionl: If you do not wish to
specify the goods made, state the class to which they belong—
heavy chemicals, dyestuffs, &c. On question 2: If raw materals
are delivered carmage paid, please add as nearly as you can the
amount paid for carriage by the seller of the raw materials, If
any of your raw materials are themselves manufactured goods, it
would be of great assistance if you would add as nearly as you can
the cost of carriage on the materials required to make them, or, if
unable to do this, you would tell the Council what these manu-
factured materials are which you use as raw materials, and
approximately the quantity you use per ton of finished product.

n question 3?: If you sell your goods f.o.r., kiud:{v add as nearl
as you can the mean freight paid by the buyer tc deliver the g
to the consumer, the retailer, or the port of shipment.

THE NATIONAL HARBOUR AT DOVER : THE ISLAND BREAKWATER,
—Messrs, Pearson and Son are making rapid strides with their

reparations for the building of the island breakwater across
Buvur Bay, which is to complete the Dover National Harbour
Works. An iron framework of about 60ft. in height has been
built in the castern yard. This is to be taken to sea in sections,
and rebuilt, where it will form the first utaiin from which to drive
the piles and make a start with the South Breakwater, which it
has been decided to construct quite independently of the Eastern
Breakwater, from which it was proposed to continue the gantry
‘work. By adopting this course it is stated that the work will be
hastened forward considerably, and it will not be necessary to
close the eastern entrance to the great harbour, It is estimated
that the whole harbour will now be completed in between four and
| five years from the present date,
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MANCHESTER ASSOCIATION OF ENGINEERS.

THE 46th anni dinner of this Association was held

on Saturday at the Grand Hotel, Manchester, and there was a
large a ance of members, Mr. J. H. Reynolds, in respondi
to a toast proposed by Mr. R. Matthews, said he was convin
that the successful competition of America and Germany was not
based upon any question of tariffs but upon education. It bad
become absolutely essential that greater importance should be
attached to scientific training in the future, but if they were going
to be content that their youths should cease their education at six-
teen years of age, and that their cleverest young men should
simply get what they could out of evening classes, they could never
hope to rival either their American or ngermnn competitors, He
appealed to the engineers of the district to grant facilities to the
young men in their em lg;' to take advantage of the opportunities
afforded in the School of Technology, and on his part he would
recommend facilities for a selected number of young men going
into the school at selected hours. If the employers would join in
this arrangement themselves he was sure they would find it a very
great advantage in the end,

Mr. W. J. Crossley, in proposing prosperity to the Association,
said that although he felt that education was really at the bottom
of the matter, and they had been shown how much depended upon it,
be could not help asking why—if their American friends had made
such tremendous progress in that direction—was it they kept up
the tariff of 48 per cent. while we opened our doors free to &em!
He would be most h:‘rpy to to the invitation thrown out
I:?r Mr. Reynolds, and to arrange for sending a sufficient number
of youths to the Technical School as s . In conclusion,
Mr. Crossley spoke strongly against the vice of giving commissions
to secure interest, which was creeping into this country.

The President, in responding for the Manchester Association of
Eogineers, spoke of the progressive character of their members,
and was glad to notice they were dra into closer contact with
the School of Technology. It was absolutely essential for their
prosperity that the engineering employers in that district should
take into serious account and make use of the facilities that were
afforded by the Manchester Technical Schools, which were pro-
vided with the appliances for research work that were probably
unequalled, and could not certainly be surpassed in any similar

institution, at any rate in this country. With regard to the
suggestion that engineering employers should send some of their
intelligent apprentices to be pupils, so that they might be able to
carry out research work in the schools, he was glad to hear that

Mr. Crossley accepted the suggestion, and he hoped it would be

similarly followed out by other employers in the district.

LAUNCHES AND TRIAL TRIPS,

ALICE ; built by, Earle's Shipbuilding and Engineering Com-
pany, Limited ; to the order of, George R, Haller, Limited ; trial
trip, February 13th, 12 knots ; this vessel was launched on Feb-
ruary 2nd.

UNDINE, steel screw steamer; built by, C. 5. Swan and
Hunter, Limited ; to the order of, Roed, McNair and Co,
Glasgow ; dimensions, 275ft., 37ft., by 2ft. 1}in.; to carry, 245
tons eﬁinn light draught; agginﬂ, triple-expansion, 20in.,
33in., , by 36in., pressure 160 lb.; constructed by North-
Eastern Marine Engineering Company, Wallsend ; launch, Feb-
ruary 10th.

OIL-CARRYING steamer ; built by, Palmers’ Shipbuilding and
Iron Company ; to the order of, Furness, Withy and Co.; dimen-
sions, 428ft., 54ft. 6in., 32ft.; to carry, 7800 tons of cargo , engines,
;:;:&l‘a-a:panmun ; constructed by, the builders ; launch, February

WEARDALE, steel screw steamer for the coal trade; built by,
Irvine's Bhlpi_imldm% and Docks Company, Limited ; dimen-
sions, 230ft. 6in., 36ft., 7ft. 2in.; engines, triple-expansion,
19in., 3lin., 5lin., by 36in., pressure n& Ib.; constructed by,
liiz;lgzardsana, Westgarth and Co., Limited ; launch, February

CrospYy HALL, steel screw steamer ; built by, C. 8. Swan and
Hunter, Limited ; to the order of, the Hall Eina Service of the
Ellerman Lines, Limited, of Liverpool; dimensions, 375ft.,
46ft. 8in., 20ft. 1lin.; to carry, 6500 tons deadweight ; engines,
mlﬂlmun, in., 3%n , and 68in., by 48in. stroke, pressure

Ib,; constru by, the Wallsend Slipway and Engineering
Company, Limited ; launch, February 12th.

FraxcoN1a, finely moulded steamer; built by, Northumberland
Shipbuilding Company, Limited, Howden-on-Tyne ; to the order
of, Lorenzo Kasovio and Partners, Trieste ; dimensions, 372ft.,
48ft., by 30ft. 10in.; to carry, 7000 tons loaded ; engines, triple-
expansion, 24}in,, 40in., 68in., by 48in., pressure 180 1b.; con-
structed zby. North - Eastern Marine Engineering Company,
Limited ; speed, 10 knots expected ; launch, February 13th.

EVERTON GRANGE, twin-screw steamer; built by, Furness,
Withy and Co., Limited ; to the order of, Houlder Brothe
Limited ; dimensions, 490ft,, 56ft., 35ft. 6in.; to carry, 11
tons duadwa*ight; engines, twin-screw, triple-expansion, ﬂéin.,
d6in., and 59in., by 42in, stroke, pressure 185 1b.; constructed by,
Richardsons, “fua!:gnrth and Co., Limited ; a remarkable feature
about this vessel is the fact that in her construction plates 66ft.
long, and weighing nanr}gﬂ:i: tons each, were employed amid-
ships ; launch, February 15th.

LiLLie, screw steamer ; built by, C. 8. Swan and Hunter,
Limited ; to the order of, the Donald Steamship Company, of
New York; dimensions, 237ft., 31ft. 8in., and llzﬂft.; to carry,
fruit ; engines, triple-expansion, 2lin., 34in., and 56in., by 36in.
stroke, pressure 1580 lb.; constructed by, the North-Eastern Marine
Engineering Company, Limited ; Jaunch, February 16tL.

RovaL INsTITUTION.—On Tuesday next, February 24th, at
b o'clock, Sir William Abney will deliver the first of a course of
three lectures at the Royal Institution on *‘ Recent Advances in
Photographic Studies ;" on Thursday at the same hour Professor
L. C. Miall ins a course of three lectures on ‘' Insect Con-
trivances ;" and on Saturday, February 28th, at 3 o'clock, Lord
Rnaylai h delivers the first of six lectures on ‘‘Light: Its Origin
and Nature.” The Friday ﬂvanini discourse on February 27th
will be delivered by Mr. Adolph Liebmann, on * Perfumes:
Natural and Artificial,” on March 6th by Professor J. C. McKen-
drick on *‘Studies in Experimental Phonetics,” and on March 13th
IBI}' Professor Karl Pearson on *‘ Character Reading from External
w'!!
Navar ExciNger ArroixtMENTS.—The following appointments
have been made at the Admiralty :—Fleet engineers : P. Marrack,
to the Ocean ; A. E. .. Westaway, to the Vivid, for the Nile,

appointment to the Duke of Wellington for the Nile cancelled ;
and J. T. Purkis, to the Europa. Chief engineer : E. Gaudin, to
the Spartiate. Engineers: W, S. Hill, to the Spartiate ; A. M.

Underhill, to the Ocean ; I. E. S, Roberts, to the Europa ; A, E.
J. Murray, to the Vivid, for the Foyle ; and H. E. Rock, to the
Pembroke. Assistant engineers : H. V. Gordon, E. J. Allen, H.

and E. C. Green, to the Ocean; J. E. Allnatt, to the
Pembroke, and to the i%usnall; and A, H. A, Dowman, to the
Duke of Welli n, and to the Spartiate. Temporary assistant
engineers: W. J. Hambly, promoted to the rank of engineer on
the permanent list, and reappointed to the Mars; and T. A.
ganning, promoted to the rank of engineer, and reappointed to the

ars,

THE IRON, COAL, AND GENERAL TRADES
OF BIRMINGHAM, WOLVERHAMPTON, AND
OTHER DISTRICTS.
(From our own Correspondent.)

GENEBRALLY speaking things may be said to be a shade better all
round, more particularly in pig iron and steel. The reports of
renewed buying in the North of England on American account is
helping to sustain the pig iron market here.

Eﬁd members of the finished iron trade, in the course of conver-
sation as to the new Small Size Bar Iron Association, recall the
time when some twenty years ago the additional money obtained
for small sizes over ordi gizes was far and away better than
now. They used to get 20s. extra on {, another 5s. or 10s, on %,
and another 10s, or more on }. But these margins have grnduahy
been whittled down until recently 7, and ¥, and in some cases [,
have been sold without any extras. “The new association 1s
getting back a little of what has been lost, but a return to the full
extras of years ago is deemed to be out of the question. With
regard to the basis price for ordinary sizes, that, of course, has
dropped very considerably compared with some years ago.
Unmarked bars are quoted to-day £6 5s. to £6 10s.; marked bars,
£8 10s.; Earl Dudley's brand, £9 25, 6d. Galvanised corrugated
sheets are quoted £11 2s, 6d. to £11 7s, 6d.

Rolling-stock builders and structural engineers are proving good
customers for steel. Plates are quoted 2.% 5s to £6 15s,; girders,
£6 to £6 5s.; and angles, £5 15s. to £6 bs.

I was pretent at the meeting held at the Grand Hotel,
Birmingham, on the 12th inst., upon the interesting subject
of planting pit banks with trees, and some encouraging accounts
were given by various speakers as to the d results of somewhat
similar experiments elsewhere. The mecting was rather small, but
what it lacked in numbers was made up in a quiet enthusiasm
which bodes well for the experiment, and a strong committee was
formed to get the matter started on a practical basis. Sir Oliver
Lodge, who presided, is ‘“a host in himself,” as regards the fur-
therance of any public movement with which he is concerned, and
no better chairman could have been selected. He mentioned that
in 1896-97 the revenue brought into the Indian Exchequer in the
form of profit from forests was eleven million rupees. 'I'here were
twenty-two associations in the United States for tree planting.
Sir Oliver read a letter from Professor Fisher, of the Royal
Indian Engiuaaring College, Cooper's Hill, in which the

rofessor said he had no doubt that 14,000 acres of waste
and in the Black Country could be planted successfully. The
surface of the waste was chielly disintegrated shale from
the mines, and was now in some cases covered with grass and
| used for pasturing sheep. It would not cost more than £10 per
acre, including fencing, to plant it, whilst if planted with pine,
spruce, and larch, these would soon—say thirty years—yield pit
timber worth about 30s, per ton. One acre would produce about
90 tons of timber, worth from £30 to £75 per acre, in thirty years.
On the proposition of Mr. Herbert Stone, seconded by Professor
Hillhouse, it was resolved that an organisation entitled ‘‘The
Black Country Tree Planting Society " be formed, and that the
qualifying membership subscription be not more than 5s, Favour-
able speeches were also delivered by Mr. Thomas Everton,
superintendent of Walsall Park ; Mr. Alex. Tucker, the Rev.
Samuel Lees, and Mr. Macfarlane, who gave an account of the

manner in which a spoil heap had been converted successfully into
a beautiful park at Wednesbury, Mr. Herbert Stone was elected
secretary, and several of those present joined the committee, so

that practical good will, it is hoped, soon result. It is proposed to
ut in small tree plants, costing about 18s, per 1000, so that even
if three-quarters of them die the loss will not be very great.

NOTES FROM LANCASHIRE.
(From our own Correspondends.)

Manchester,~The position in the iron and steel trades of this
district 1s just now one of steadiness as regards prices ; yet with a
continuance of the slackness that has come over the market during
the last few weeks, and no present indication of any renewal of
buying on a large scale, the outlecok is perhaps in some quarters
considered to be more hopeful, and certainly there is a rather more
cheerful tone in many large iron-using industries. Consumers,
however, are still very cautious buyers, and it is exceptional where
they go beyond covering immediate requirements, Not that there
is anticipation of much lower prices, cost of production bei
looked upon as likely to check thig, but there is a lack of confidence,
and consequently a preference to wait the turn of events rather
than enter into forward transactions, The situation is very much
the same throughout all sections of the market.

In pig iron business still mostly drags on from hand to mouth,
with makers generally firm in their quotations, but where business
is offering of any weight there are speculative operators prepared
to quote under current rates. In finished matenal, either iron or
steel, there is not more than a limited weight of new business
giving out, and unremunerative prices continue the prevailing
complaint of manufacturers,

The Manchester iron market on Tuesday scarcely brought
together an average attendance, und there was again not more
than an indifferent sort of business passing through. Sellers of
pig iron in most cases reported only limited inquiries, and business
at current rates difficult, except for small Erﬂmpt parcels. For
No. 3 foundry pig iron delivered in the Manchester district Lanca-
shire makers were quoting about 56s, 6d. to 57s. less 24, but
the minimum price wnull? represent more nearly the average
figure. Lincolnshire makers, who held a meeting last Friday to
consider prices, decided to make no change, and their basis
remains at 5ls. net, delivered Manchester. For Derbyshire iron
quotations vary according to brand, but average prices may be

iven at about 50s. 9d. and 06s. to D6s. Ad. and 56s., 9d. net,

elivered Manchester. In forge qualities business still moves on
very slowly, with, however, no quotable change in prices except
that Derbyshire brands are reported to be cutting below the hst
basis rates for Lincolnshire, J::]'i?ﬂrﬂt] Warrington, No. 4 forge
Lancashire remains about 51s., less 24, Lincolnshire 50s, 2d. net,
with Derbyshire rangiog from about 50s. to 50s. 6d. net. For
Middlesbrough iron quotations are strongly maintained at late
rates, delivered by rail Manchester., Open brands are scarcely
quoted under 55s. 10d., with makers quoting for special brands
about 56is. 4d. net. In Scctch iron mt?ner low cuts are reported
for anything like quantities, and delivered Manchester docks
Eglinton might be bought at 58s, 6d. to 59s., Glengarnock 60s, 6d,
to 61s., with Gartsherrie quoted about 62s, net,

Not more than a moderate sort of business as regards new orders
coming forward 18 reported in finished iron, both merchants and
manufacturers complaining of the scarcity of orders, The smaller
finished ironworks, where they sold pretty freely during last
month, are still kept well engaged with deliveries on account of
orders on their books, but are not securing much new business,
The larger forges, which depend to a considerable extent upon the
shipping trade, arc but indifferently off for work and running
short time. Prices remain generally without really «quotable
change. Delivered Manchester district Lancashire bars average
£6 8s. to £6 10s.; North Staffordshire are quoted £6 10s. to £6 15s. :
sheets average £8 to £8 2s, 6d.; and hoops remain at the Associa-
tion basis of £7 2s, 6d, random to £7 7s, 6d. special cut lengths,
and 2s, 6d. less for shipment.

In the steel trade the business giving out continues of no great
weight, the orders placed being chiefly restricted to small quan-
tities to cover present requirements, Hematites are only in slow
demand, but makers decline to give way at all upon their quoted
rates, which remain firm on an average basis of 67s, 6d. to 68s, net
for No, 3 foundry, delivered Manchester., For local-made billets
prices remain weak, and although £1 15s. is perhaps got on
occasional very small parcels, makers would Look anything like

—

large orders at £4 13s. 9d. net, delivered Manchester. For

£6 bs. to £6 Ts. 6d. are about the average figures, with £6 10

still quoted, but only got in special cases, and common plates m

Eaadil;.r obtainable at about £6 to £6 2s. 6d., delivered in this
istrict.

Nothing further has been done in connection with the corre-
spondence that has recently taken place between the Lancashire
boilermakers and the associated steel boiler-plate manufacturers
on the question of differential prices between Lancashire and the
South of England. At the reduced rates moderate orders have
been placed, but there is still no buying of any moment going on
boilermakers for the most part being very indiff arentf 0 fu;-
work, and not caring to buy beyond immediate m:tunf wants,
Delivered Manchester district the Association basis for Lancashire
boiler plate specifications remains at £7 2s. 6d., with non-associated
makers quoting £6 17s. 6d. per ton. Outside Lancashire boiler
specifications similar qualities of plates continue to be cut very
low,

Reports as to the condition of the coal trade in this distriet
become less satisfactory. The continued exceptional mildness of
the season 18 so largely restricting rmll(uiremants for house-fire
purposes that lessened time has to be worked at the pits to prevent
the accumulation of stocks, and four to five days per week
represents the full average that is just now being run. Although
there is no actually quoted giving way in prices, sellers in many
cases where they have surplus output under load which they are
anxious to move, are prepared to offer temporary concessions to
buyers to effect clearances.

'{:hc inland demand for iron-making, steam, and general manufae-
turing purposes remains moderate, but with the restricted quantity
of common round going away for domestic consumption, there are
more than ample supplies, and prices are becoming difficult to
maintain where sellers have to come upon the open market to
secure orders, The general list rates remain without quotable
change, and for the most part are steady at about the prices that
have been ruling for some time past ; special clearance sales are,
however, here and there put through at something under the
current quotations, but these transactions do not represent any
general or permanent giving way in prices. At the pit mouth
steam and orge coals range according to quality from about 8s, and
8s. 3d. to 8s. 6d., 8s. 9d., and 9s,

A generally steady position is maintained as regards all deserip-
tions of engine fuel, and it is excoptional where collieries have any
surplus supplies. The depressed condition of the house-fire coal
trade, and the consequent lessened screening of round
necessarily causes a corresponding lessened production of slack, and
of some special sorts there is rather a scarcity., The demand for
steam purposes 1s not above the average, and consumers have no
difficulty in covering their requirements. The outlook is, however,
one of firmness so far as prices are concerned, owing to the
diminished production of slack, and current rates for all descrip-
tions of engine fuel are strong at recent quotations, best slack
averaging 0s, 6d. to 7s., medium 5s, 6d. to 6s., and common 4s, 34,
to 4s. 9d, per ton,

Only & very indifferent business continues to be reported for
shipment, and prices are still cut low to secure cargoes, especially
where collieries have surplus output accumulating, which they are
anxious to clear away promptly. Delivered Mersey ports, steam
and forge coals average about 9s. 9d. to 10s. 3d. per ton,

Barrow.—There is no change to note in the hematite pig iron
trade, althongh it is generally believed it is on the eve of a new
career of activity, as indications are being multiplied showing that
in the early future a much fuller demand will be experienced than
for some time past. Makers report in some cases tE:y are so well
sold forward that they cannot at present negotiate for any large
deliveries of metal at forward dates. This condition of things is
particularly the fact in the case of makers of iron who are also
makers of steel, and who are depending on their own resources for
a large make of crude iron. Prices show no variation. Makers
still quote 59s. 6d. net f.o.b. for mixed Bessemer numbers, and
warrant iron is at 58s. 6d. net cash sellers, buyers 3d. less. Sales
of warrant iron are on a small scale, but the stocks held at Barrow
bave been reduced during the week by 1022 tons. The total stocks
held in the district represent 22,093 tons, or 2210 tons decrease
since the beginning of the year. The make of the district is well
maintained, and 36 furnaces are in blast, being the same number as
in the corresponding week of last year,

Iron ore is in good demand, and nalive sortsare especially active
at 12s. net at mines,
Coast ports,

The steel trade is very well off for orders in every department
except that of Siemens-Martin's. Shipbuilding material generally
is quiet, but Bessemer steel of all sorts is in very active demand,
and rails are particularly brisk. The trade doing is on home,
foreign, and colonial account, and there is life in the demand from
all these sources. Prices are steady at £5 5s. to £5 10s. per ton.
Hoops, billets, and merchant steel are steady.

Shipbuilders report no new orders, Some hopes are entertained
that one of the two new Cunarders will be built at Barrow. The
demand for new shipping tonnage is very weak, and prices are
lower than they have been for years,

Shipping returns from West Coast ports show that 6550 tons of
pig iron were exported last week, together with 9456 tons of steel,
showing a decrease of 5211 tons of pig iron and 1934 tons of steel,
as compared with the corresponding weeck of last year, The
a.ggregn'ﬂ shipments this year have reached 46,683 tons of pig iron
and 64,105 tons of steel, being a decrease of 11,228 tons of pig iron
?nd 2024 tons of steel, compared with the corresponding period of

ast year,

Coal and coke are firmer, and there are much better future
Emspecta, but prices keep low, as competition for orders is very

een,

Spanish ores are at 16s, per ton net at West

THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

SOUTH Yorkshire coal has not been in brisk demand in house-
hold sorts since last report. The chief reason is the extremely
mild weather now being enjoyed for February. At the same time,
although rumours of a probable reduction of 6d. per ton are
circulating, we have not heard that any such lowering of values
has taken place. The fact is the market seems able to absorb all
that is brought to it, and very little, indeed, is going to stock.
Silkstones, in the best qualities, are still fetching up to 13s. 6d. and
14s. per ton ; Barnsley house, 12s, 6d. per ton for bests ; seconds
and nuts, from 10s. 6d. per ton,

In steam coal there is rather less doing for export. The orders
from America placed eleven months ago are now being completed.
Those in hand for the trans-Atlantic markets are much lighter,
whilst the business done across the North Sea is diminishing, as is
usual in February and March. The home business remains pretty
much as usual at this season of the year, values being maintained
at the old rate. Steam coal bought in the open market still fetches
more than the contract price of Us, per ton.  Although the Denaby
dispute still drags along the company is reported to have obtained
sufficient hands to work the Cadeby pit, and may be expected now
to keep figuring more largely in the official returns,

There is rather less demand for gas coal, the bright weather
easing the demands upon the converters. Small coal continues in
lg.ngmd request, although there is rather more doing than formerly.
For coke the call is fairly good, rates remaining unaltered at from
12s. 6d. to 13s. })er ton for best unwashed smelting samples, whilst
washed fetches from 13s, 6d. to 14s. per ton. The supply is not in
ﬁxgg:ﬂ of the market, but there are signs that coke is going to be

risker,
. In theiron and steel trades reports vary considerably, There
18 rather less doing in crucible steel, but business, compared with

the corresponding period of last year, appears to be better. Several
of the firins have more furnaces at work, and men arc making
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more time. Manufacturers complain that although the raw
materials necessary for steel-making can be bought on easier terms
than a year ago, coke and other necessaries keep dear, with a
tendency rather to stiffen. Thess signs are taken as indicating
early improvement, There is no great change in the iron trade,
and prices remain as formerly reported.

In the engineering establishments much more work could easily
be done, and there i1s considerable complaint in mills and forges.
There is not likely to be much improvement till further Government
orders are received to keep the machinery employed in manipulat-
ing the steel. Bstter accounts are being received in several railway
material departments, notably in wagon and carriage manufacture.
The effect of recent combination in the large firms is being felt by
the independent concerns, as the reduction effected in working
expenses and managerment where the principle of co-operation has
been adopted in large es ablishments is difficult to meet in the
case of several works outside the combination. The increasing
competition in tram rails, poiots, erossings, and other accessories
of tramway equipment, is baving the usual effect of reducinE
profits, och business, however, is still being done, altho
several of the cities and the larger towns have now obtained the
bulk of the material they need,

Among the minor trades which have recently improved are
those engaged in tools for mining and excavating purposes. The
improvement extends both to the home and distant markets.
Manufacturers state, however, that they find difficulty in obtain-
ing materials for handling tools. The wood comes from the United
States, where, through the trade being now under the control of
the Trusts, prices have advanced gquite 50 per cent. The principal
colonial market at present for mining and excavating tools is
South Africa, where the enterprise shown in es'ablishing agencies
and sending out travellers is now bringing the firms and companies
the long-waited-for reward.

The directors of Messrs, John Brown and Co., Limited, Atlas
Steel and Ironworks, Sheffield, intimate to their shareholders that
the arrangements for the amalgamation with Messrs, Thomas
Firth and Sons, Norfolk Works, have now been completed, A
special meeting is called for the 24th inst., at which a resolution
is to be proposed for the appointment of Mr, Bernard A. Firth a
director of the Atlas Company. It will also be proposed to add
to the articles of association a fresh article empowering the
directors to establish local boards, local managing or consulting
committees, or local agencies in the United Kingdom or abroad.

NORTH OF ENGLAND.
(From our own Correspondent.)

MAaKERS of pig iron in the North of England have reason to be
satisfied with the existing condition of the market. It is certainly
far better than nearly all other branches of the iron and steel
industries in the district, and prices are moving vpward, slowly, it
is true, but yet steadily, and they are not likely to get worse now
that what is always a more active period of the year is at band.
And if they have been able to keep up prices over the slack winter
time, they may well expect to maintain them, at any rate, if not
advance them, in the spring. The warrant market has been
decidedly stronger this week, the upward movement being induced
partly by the rise in copper, some of the speculators in which have
turned their Jattention to pig iron, as in the forthcoming season
there may be possibilities of operating advantageously. Owing to
the more active business, Cleveland warrants have risen this week
to a price higher than anythinﬁarepurted this year, or, in fact,
since the early part of December, and the difference between
Scotch and Cleveland warrants, which a short time ago was 6s, 3d.,
13 now no more than s, 13d.

The situation for Cleveland pig iron makers is thus growing
more favourable, and the prices of foundry qualities have been
raised, until No. 1 is now at 50s., No. 3 at 47s. 9d., and No. 4
foundry at 47s. 3d., and both makers and merchants are quoting
these figures, What is more significaut is that the prices both of
warrants and makers’ iron are higher for forward than for prompt
delivery. Grey forge is somewhat weak in price, as it is plentiful,
and consumption is much curtailed on account of the depression in
the local fimished iron trade. It can readily be buu%ht. at 45s. per
ton, and thus is relatively a good deal cheaper than No. 3. White
pig iron is generally 6d. per ton cheaper than mottled, but the
supply now is rather short, and both are quoted at the same price
_"44-5'1 Ed- P’El‘ tﬂll.

The hematite pig iron makers of this district have tooked a fair
number of orders during the last few days, mostly on export
account, and Italian consumers have bought rather freely. The
make has also been reduced, which improves the position of the
producers, who can realise and arenot prepared totakeless than 56s,
for mixed numbers of East Coast hematite pig iron. Some of the
merchants early in the week sold odd lots at 55s. 9d. per ton, but
business at that figure has not since been possible, especially since
the price of Rubio ore has been advanced 3d. per ton, viz, to
16s. 4d. Er ton delivered c.i.f. Middlesbrough, more having to be
paid to the Spanish mine owners, who hold the whip hand of the
merchants and consumers at present, There is a good deal of
complaint about the poor quality of the Rubio ore that has lately
been supplied, and the ore merchant is= not in a very enviable

ition.

This week the Normanby Ironworks Company, Middlesbrough,
have blown out for re-lining a furnace producing hematite pig iron,
leaving them with two at work out of four erected. is has
rather tended to strengthen the local hematite iron market, It is
now intended to blow in the Coatham Ironworks this week ; in fact
the blast 18 to be put on to-morrow (Saturday), and the two furnaces
—which have been idle for over sixteen years—will produce ordinary
Cleveland pig iron. The owners—Messrs. Walker, Maynard and
Co., Limited—propose to counterbalance this reopening by blowing
out some of their Redear furnaces, which need re-lini The
local cnnaumgtiﬂn of Cleveland pig iron will be increased before
the close of the month bf' the reopening of Messrs, Dorman, Long
and Co’s, Britannia Steel Works, Middlesbrough, which are a'most
the largest in the district, and which have been stopped since last
August in order that new machinery might be put in. The new
engines and machinery have been experimentally run this week,
and worked very satisfactory, so that there is nothing to hinder the
early reopening of the works.

An increased number of inqguiries are received from America
both for Cleveland and hematite pig iron, but orders do not follow;
these fall to the share of the Scotch producers, who, because they
can avail themselves of the regular liners from the Clyde to
America for the conveyance of the iron, can better deal with
orders for small quantities, such as are now the rule. This month
not a single ton of pig iron has been ship from the Tees to
America, but there 1s a good deal due for February delivery.
There 18, however, a difficulty experienced in chartering steamers.
There are plenty laid up, but owners cannot see their way to Eut
them in commission again for a single voyage, especially when
freight rates are so low, and the probability of securing other
freights so poor. To make up for the larger deliveries of Scotch
iron to America, the Scotch consumers of pig iron are taking more
Cleveland pig iron—more than, in as ever before been
known.

The steel rail-nakers are continuing to do a very good trade, and
expect that the demand will become better still, taking into
account the railway extensions that are projected, in India and
South Africa especially. The mills in the North of England are
turning out rails to their fallest capacity. Fully £5 10s. net at
works has now to be paid for heavy steel rails. More inquiry for
cast iron chairs must be reported, and the price has become stiffer
at £3 12s, 6d. per ton net at works,

Plates and a.nglqa are in very poor request, owing to the depres-
sion in the shipbuilding industry, but it is expected that with the
expected settlement of the trouble with the joiners and plumbers,
the experience will improve somewhat, The output of plates and

angles by the mills in the North of England cannot be even half of
what it was in the busy times, as s0o many of the mills are
altogether closed. Steel ship plates are quoted at £5 10s,, steel
ship angles at £5 bs., iron ship plates at £6 bs., iron ship angles at
£6 2s. 6d., and packing iron at £5 10s., all less 2} per cent. f.o.t.
The rise in bematite piz iron makes the condition worse for the
manufacturers of the finished material, who cannot put up their
prices in proportion. Common iron bars are in quiet request at
about £6 5s. less 2} per cent. f.o.t.

In the engineering industry nearly all the men have agreed
to the modified claims of the employers, The new engine
works of Messrs. Robert Stephenson and Co. at Darlington are
fully occupied. A few days ago they shipped the first engines
which they bave constructed at this establishment — four
coup'ed bogie express locomotives for the Oudh and Rohilkund
Railway in India. They are building several a:Ereaﬂ engines for
the South-Eastern and Chatham Railway to work the continental
mail trains between London and Dover. These engines are to
bave cylinders 19in. diameter ; heating surface, 1505 square feet ;
working pressure, 180 lb. The total weight of the engines in
working order will be 90 tons. A contract for several goods
engines for the Cambrian Railway Company has also been
secured by Messrs. Robert Stephenson and En.

The coal trade has slackened off appreciably, the cause being
found in the curtailment of the American demand, the iucrease

in which brought so brisk a time for the coalowners of this
district,

NOTES FROM SCOTLAND.

(From our own Correspondent.)

THERE has been a better feeling in the iron market tbis week,
with more disposition on the part of consumers to purchase.
The business done in the warrant market has been chiefly in
Cleveland iron, Scotch warrants bei still confined to few
bands, and difficult to dispose of. This state of matters is
accounted for largely by the fact that ironmasters’ prices have
been tending lower, and consumers can readily obtain supplies
direct from the ironworks.

Scveral considerations have tended towards a firmer feeling in
the market, among them being an improvement in the
south, and more encouraging reports regarding the state
of trade in the Midlands. But our market ap to bave been
chiefly affected by the settlement of the wages dispute on the
Clyde. It was feared a week or two ago there might be a
strike, but the workmen have accepted the reduction of 5 per cent.,
and this has been a great relief to all concerned.

Scotch warrants are quoted 53s. to 53s. 1d. cash, and 53s. 3d.
one month. DBusiness has been done in Cleveland warrants at
47s, 74d. to 47s. 9d. cash, 47s. 10d. for delivery in seventeen days,
and 47s. 104d. to 48s. 1i4d. one month. Cumberland hematite is
quoted 58s. 8d. to 58s, 6d, cash, and one month, sellers.

There is a steady business doing in Scotch hematite pigs, which
are quoted 60s, 6d. per ton for delivery in railway trucks at the
West of Scotland steel works.

The prices of Scotch makers' iron are fairly steady. G.M.B.,
No. 1, 1s quoted at Glasgow, 57s.; No. 3, 52s. 6d.; Wishaw No. 1,
57s8.; No. 3, 63s.; Carnbroe, No. 1, §0s.; No. 3, 56s.; Clyde,
No. 1, 63s. 6id.; No. 3, 58s,; Gartsherrie and Calder, Nos. 1, 64s.;
Nos. 3, 58s. 6d.; Summerlee, No. 1, 68s.; No. 3, 58s, 6d.; Colt-
ness, No. 1, 69s. 6d.; No. 3, 59s. 6d.; Langloan, Mo. 1, 69s. 6d.;
No. 3, 58s. 6d.; Glengarnock at Ardrossan, No. 1, 65s.; No. 3,
57s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 58s.; No. 3,
544, 6d.; Dalmellington at Ayr, No. 1, 58s. 6d.; No. 3, 54s.; Shotts
at Leith, No. 1, 66s.; No, 3, 58s. 6d. ; Carron at Grangemouth,
No. 1, 67s.; No. 3, 58s. 6d. per ton.

The shipments of pig iron from Scottish ports in the past week
amounted to 7617 tons, compared with 3774 in the corresponding
week of last year. Of the total, there was dispatched to the
United States 700 tons, Canada 560, South America 160, India 45,
Australia 185, France 60, Italy 905, Germany 41, Holland 300,
Belgium 20, China and Japan 160, other countries 45, the coast-
wise shipments being 4436, against 2125 in the same week of last
year.

The arrivals of Middlesbrough pigs at Grangemouth in the past
week were larger than usual, amounting to 12,920 tons, showing
an increase of 6874 tons over the imports in the corresponding
week of 1902,

There are 42 furnaces making hematite, 39 ordinary, and 5 basic
iron, the total of 86 furnaces thus blowing in Scotland comparing
with 82 at this time last year.

Since last report the stock of pig iron in Glasgow warrant stores
has been reduced about 700 tons, but the tendency to remove iron
from store is rather falling away, owing to the ease with which
supplies can be obtained direct from the ironworks,

The demand for finished iron and steel is slow, but it is a matter
of congratulation that a dispute in the engineering and ship-
building trades has beenaverted. A few fresh orders are reported
to have been placed with shipbuilders, and if the freight market
should begin to show a decided improvement, the likelihood is
that there would be more doing in the building of merchant vessels.
At present, however, shipowners have very little inducement to
extend their enterprise in that direction,

Among the fresk: orders just placed are 300 30-ton wagons for
the Caledonian Railway Company. The order is a large one, and,
as the company is anxious to have delivery as soon as ible, it
has been distributed among a number of firms, these being the
Lzeds Forge Company, Limited; R. Y. Pickering and Co., Limited,
Wishaw ; the Amalgamated Company, Limited ; the Birmingham
Wug}gn Company, Limited ; Hurst, Nelson and Co., Limited ; and
W. R. Renshaw and Co., Limited.

The coal trade is, on the whole, in a fairly satisfactory state.
The total shipments in the past week from Scottish ports were
217,454 tons, compared with 210,911 in the preceding week and
182,576 in the corresponding week of iast year. There has been a
falling off of 50C0 tons in the exports from Fife, but this has been
more than made up at other ports, The general feeling in the
inland trade is slightly easier, and in some districts the output is
not very readily carried away, but, on the whole, the trade 15 in a
satisfactory condition, and prices are fairly well maintained.
Steam coal is quoted at Glasgow harbour, 9s. 9d. to 10s,; ell,
9s. 9d. to 10s. 6d.; and splint, 10s, 6d. to 10s, 9d. per ton. There
1s a brisk inquiry for spliat coal, and coal for manufacturing pur-
poses is generally active.

WALES AND ADJOINING COUNTIES.

(From our own Correspondent.)

THE coal trade Sub-committees have been busily occupied of late
in scheduling all information from the collieries regarding the
practice observed with reference to the supply of coal to the
colliers, This is for the use of the General Committee at the next
meeting. One 18 reminded, by the mass and the difference of
method, of the labour once undergone by the founder of the
sliding-scale in gathering material for the formulation of bhis
system. If the success attained by the latter be gained by the
Joint Committee also, one of the stumbling-blocks will be removed.
The belief in an amicable settlement is retained, though there are
objections raised by the Federation to a longer settlement than
that of twelve months, This, many critics consider too short for
trial. In the anthracite district, from one end to the other, the
suggested *‘ combination” is a leading topic, though beginning to
arouse less interest.

One authority says that prices have tumbled down considerably
since the boom, and are some 6s. lower. At the pit's mouth a
common quotation is 12s, per ton. This is thought to be favour-

e |

able to the scheme. Best malting this week was quoted from 17s.;
Swansea Valley big vein, 12s, 6d.; culm is stiffening, and is now
at 4s. 9d. Steam coal at Swansea is at 14s.; house, from 14s, 6d.

At Cardiff the great complaint is non-arrival of tonnage ; but
one day—Friday—last week, thesre was an exceptionally good
despatch, no less than twenty-nine vessels, some of large tonnage
being sent away with over 75,000 tons. A statistician works this out
as of the value of £35,000, taking small, bunker coal, &c., into
consideration., Monday’s prices for best steam were as low as
13s. 6d., and mid-week no improvemen! was shown. The only
good sign was in an active forward market, and there 18 some
expectation that better times are ahead in steam. House coal has
been a disappointing market this season, and even now demand 12
falling. Small steam is tolerably brisk ; supply greater than
demand. Monmouthshire semi-bituminous dull, Patent fuel in
fair inquiry, and Swansea makers are more hopeful ; prices rather
low. Coke industry good and prices firm. Pitwood is again
suffering from large imports. The first indications of fair trade
bring over cargoes from Ireland, Spain, and France, and prices
drnlp. They are down 6d. this week, and sales vary from 16s. 9d.
to 17s.

At Cardiff an improvement is shown in outward chartering,
West Italian ports, Plate, Genoa, Marseilles, are all looking up.
Mediterranean not brisk. \

The Transatlantique Company has entered into arrangements
for 175,000 tons steam coa!, priced from 13s. 3d. to 13s. 7id.
Cambrian collieries have secured 100,000 tons; Naval, 50,000 ;
and the Universal, 25,000 tons. .

The Johnston line, Swansea, opened business well last week with
its first clearance of general cargo for ports in Greece and the
Danube,

At Dowlais it is stated that a couple of furnaces of the old type,
which are now being demolished, will be the site of the most
modern examples of furnace construction. Similarly in other
parts of the iron districts Emt changes are being carried out. At
Nettlefolds the new works are on the eve of starting. The blast
furnaces at Landore with their new Equidnment are doubling the
output, and at Llanelly W. Thomas and Co. have a great scheme
of extension in their steel departments for which already the re-
quirements for mills and engines are being placed. At Llansamlet
another furnace is in preparation. Pig iron has gone up dd.
Rails and bars remain unc ed in price. Sheets (steel) are now
up to £7 17s. 6d., and iron £8 2s, 6d. Tin-plate dispatches bave
been very large—117,323 boxes ; receipt from works 56,863 boxes ;
leaving stocks down to 144,402 boxes. Buyers are press for
reductions, which are not likely to be conceded with biock tin
and steel Lars at present prices. The trade is only partially brisk,
as Llanelly mmpﬂjm of slackness, and shutting down some works
is in contemplation. On 'Change, Swansea, this week the further
advance in block tin to £136 7s. 6d. was considered. There will be
a strong effort not only to retain present prices, but, if possible,
obtain higher figures. Spelter works are very busy, and Swansea
Valley industries are generally in a satisfactory condition. Ten
refineries in full drive at Dillwyns, Vivians, Morriston, Middle
Bank, Morfa, and Grenfels are all active,

Steel rails continue strongly in evidence. At the close of the week
2000 tonswentto Kurachee, with 500 tons railway iron from Cardiff ;
and large consignments have been going since to home destinations
principally from Newport. The vitality in the Welsh iron a
steel trades continues to attract notice in various quarters: Dublin
has been sending large quantities of old rails and scrap to Swansea,
Belfast 350 tons old iron to Newport, and Plymounth, Portsmouth,
and Southampton are supplying scrap steadily. From Rotterdam
to Newport a varied consignment has come in, including the usual
steel sheet bars, a quantity of steel wire, and some steel wire
nails. Jronmasters 1n Wales are complaining of the falling off
in demand for steel bar, but, fortunately, steel rails are in demand,
and the large works, such as Dowlais, Cyfarthfa, and Ebbw Vale
are busy with ore imports from Castro, Duddon, and Bilbao. Llanelly
is complaining of deficient trade, but one day this week imported
five cargoes of pig iron, one of scrap from Preston, and one of bars
from Rotterdam.

The keel plate of a new armoured cruiser was laid at Pembroke
Dock last week. The length is to be 480ft., tonnage 13,000, and
speed 22} knots,

The Railway Servants’ Union decided a few day s ago to abandon
all other suggested proceedings, and to pay the Taff Vale Railway
£23,000. This step 1s regarded with approval, and now in trades
union industrial history rhe contest will be relegated to those of
celebrated causes,

T'he Taff Vale directors will now have a free hand to enter as
pioneers upon electric traction. I hear that they have decided to
carry out experiments on one of their branches, and should it be
successful, it is probable that it will be generally adopted by them.
This, railway men regard as amongst the probabilities, though not
in the near future.

Another new colliery company is announced, the Coronation
Collieries, shares at a popular figure, one that is steadily gaining
ground. Briton Ferry, Aberdare, and Tredegar capitalists,

Port Talbot, Rhondda, and Swansea Bay, and Taff Vale, all show
improved revenue returns,

n the eve of my dispatch I hear of the death of an eminent
engineer in North Wales in the person of Captain Benjamin
Williams, who has ﬁﬁrﬂd in most of the lead mine operations as
engineer. He was also engaged in various important tunnelling
operations, both in England and Wales, by the London and North-
Western Railway. He was in his seventieth year.

On Saturday evening, Mr. G. M. Stevenson, now a consulting
engineer at Cardiff, who was for nearly twelve years engineering
manager at the Wern Works, was presented with a costly high-
speed indicator by the workmen of those works,

NOTES FROM GERMANY.
(From our own Correspondent.)

TH1S week's accounts concerning demand and employment on
the Rhenish-Westphalian and Silesian iron market have been
tolerably satisfactory ; the tone all round is firmer, and more con-
fidence is shown in the future development of the iron industry.

A tendency upwards has been perceptible in most departments
of the Silesian iron industry, and the rolling mills could obtain
better prices in several instances, home consumption “having
decidedly improved.  Girders are in moderately strong request,
and the sheet mills have also been well occupied, while the heavy
plate trade, though generally more lively than in former weeks,
still leaves a good deal to be desired.

In Rbeinland-Westphalia many works have secured orders for
several months ahead, and there is increasing employment re-

rted from most departments, only prices are still unsatisfactory.
nsumption {in Pl% iron improves. The Sicgerland pig iron con-
vention has sold 10,000 t, p. ct. M. spiegeleisen to America,
to be delivered till end of June of present year. Scrap iron is in
languid request, while for billets and blooms a very strong demand
was experienced upon the week. In girders, plates, and hoops,
inquiry has been improving lately, but is still far from brisk or
extensive, There is much life stirring in the wire department,

An abatement in demand could be felt on the German coal
market so far as house coal was concerned. The requirements in
engine fuel have been fairly large, and are likely to increase. The
syndicate collieries of the Rubr district last month yielded
400,000 t. more than during January last year. A good exportin
coal is being done from Rheinland-Westphalin to France and
Belgium, and Rhine shipments increase,
~ Pig iron is very quiet and neglected on the Austro-Hungarian
iron market, and there is not the slightest symptom perceptible
of the usual revival and spring business, All branches of the iron
and steel trade are in a very poor condition. Some of the
Bohc¢mian machine factories have secured orders from sugar mills,
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but these are hardly sufficient to secure moderately good employ-
ment, and many shops have been forced to restrict thewr operations.

Also coal is in very dull request in Austria-Hungary, while coke
shows a fair liveliness,

Changes of importance cannot be stated to have taken place on
the French iron market ; business in the Department Nord has
shown some sligh® improvement, and in the Haute-Marne too a
lively trade conunues to be trunsac'ed, while in the Ardennes
very little life is stirring.

‘I'he prices for coal remain exceedingly firm in France, as demand
?II t:'uund 15 stroog, and the tone of the market decidedly satis-

actory.

The strong tendency of former weeks has been well maintained
on the Belgian iron market, and though prices are unaltered for
the present, there is good reason to expect a rise in quotations in
the immediate future. Girders are in animated request, and feteh
115, p.t. Lo.b, Antwerp; forge pig, 63f. p.t., free Athus, and
o7, to 581, p.t, free Charleroi; foundry pig, 60f. p.t., free Athus;
and basie, 64f, p.t. Bars, No. 2, 135f, p.t. for inland consumption,
and £5 2s, 6d, tor export. Iron plates, No. 2, 135f, p.t. for home
demand, and £5 s, for export ; plates in basic, 140f, p.t. forinland,
and £5 8s, for foreign consumption. Serap iron has been offered
i E‘.:T nh?d at GOf, p.t., free Antwerp, being shipped as ballast to

at por

In spite of the mild weather coal has remained very firm in
Belgium, and there is, consequently, little prospect of a falling off
o quotations, which ironmastérs had been looking forward to.
For small dry coal a slight rise has taken place already, and pro-
duction up to end of September is reported to have been sold at
9-50f. and 10f, p.t. Best steam coal 1s bought at 14-50f. p.t., and
the price for Fiénu coal will be 11-13f, and 15f. p.t. till end of
March of present yoar. Coke is firm ; total make tiil end of second
quarter has been sold, quotations varying between 18f. and 20f,

p.t.

The value of the Servian general export in 1902 is stated to have
been 72,103,372f., which is 5,681 413f, more than in 1900, when
value of export reached the highest figure of 66,521,959f. From
beginning of 1900 to end cf 1902, total value of Servian export
was 204,511,014f,, which is, on an average, 68,109,960f, annually.
From beginning of 1800 to end of 18V2 value of export was
144,572,042f., which is, on an average, 48,190,680f. per annum.
The increase in value of export thus amounts to 20,000,000f,

On Friday last the German Emperor, with the Crown Prince,
Prince Heory of Prussia, and Princess Henry, visited the works
of Ludwig Loewe at Borlin.

AMERICAN NOTES.
(From owr oen Correspondent.)

NEw York, February 5th,

ElGHT vessels have arrived during the past three days carrying
32,962 tons of cenl.  During the same time vessels carrying 19,477
tons le’t the other side, and o ders were placed for 16,602 tons,
Other large orders will be placed very soon, The scarcity of coal
i8 n serious matter along the Atlantic seaboard. Much industry is
hampered by the inabihty of railroad companies to make large and
sufticient deliveries. Large orders bave also been placed for pig
iron abroad, and our dependence on foreign sources appears to be
increasing. Stecl billets bave advanced in price, the minimum
price at Pittsburg to-day being 30 dols., while sheet bars are held
at from 31 dols. to 32 dols, at makers’ mills. Foreign billets are
influenced by the advance in ocean freight rates, because of the
large tonnage engaged in the transportation of coal. Foreign
iron, which bad a downward tendency a short time ago, now
shows an advancing tendency. Steel billets have recently
advanced 50 cents per ton under a pressure from buyers, who fear
any further delay in providing for summer and autumn require-
ments,

Steel rails are very stroog, and could command higher figures,
but it is contrary to the policy of railmakers to advance prices,
Another tunnel is projected in the interests of the New York
Central Railroad, It will be a link between this road and the
Pennsylvania, It will be half a mile long, and 50ft. underground.
The projected tunnel system under New York City will revolu-
tionise transportation tacilities, and result in many changes on the
surface as to the disposition of freight, Railway engineers are
now working on plans which have not yet been made publie, look-
ing to a very great increase in railway transportation facilitics in
and around this city, New York merchants are greatly concerned
over the possibilities of losing commercial prestige, ana they, with
railroad ers, are conferring as to the best methods to adopt
for the future to protect New York trade. They recognise that
steamships bringing imports into this port must be able to secure
promptly full outward cargoes, New York never ex a return
of the tramp steamers on a large scale, They have been driven
out by the cargo steamers of the White Star Line, the Atlantic
Transport Company, and the steamers of the German lines, At
present the New York railroads bave their facilities so absolutely
taxed both in regard to locomotives and cars and road beds that
they cannot physically compete with other ports, EnEinu and
cars might be ndded to any extent, but the trouble with New York
is deficiency of road beds leading from it to the interior. The
only remedy is the enlargement of the Erie Canal to a sufficient
extent to compensate for what the railroads are unable to do.

Everything points to a well-sustained activity in commercial and
industral circles for months to come. Profits are declining some-
what on account of advancing raw material, but this is not a
serious matter as yet. Large crops will make everything safe,
Present high prices are stimulating nn increased ac of wheat,
corn, and cotton, The country has survived the effects of last
year s short corn crop. The railroads are everywhere congested

with freight ; they are making big money, and planning enlarge- |

ments on a grand scale, and are entering into arrangements for
IIIPPHH of iron and steel to carry out projected work,

I'he copper warket is advancing., The total amount of copper
shipped trom Atluntic ports across the water was 10,036 tons.
During the last weck of January 3235 tons were shipped, makin
the shipmonts for the entire month 9025 tons, com wi
15,474 tons for January, 1902, Pig tia is als> strong, and
deliveries for consumption in this country were the largest on
record, amounting to 5300 tons, while stocks were reduced 3367
tons, The ’gunnut;r aflont was very large, making the total visible
Iungp:z for the country over 8000 tons. Pig lead is very active
a e market closes firm at 4.12}, The American Smeiting and
Refining Company has reduced itls price at St, Louis to 4 cents.
Spelter is quiet and firm at 4.85 at St. Louis,

New Yonrk, February 10th.

The Pennsylvania Railroad Company is now seeking authority
from its stockholders to increase its capital stock from 235,000,000
dols. to 400,000,000 dols, Of this increase 70,000,000 dols. will be
expended in work already projected on various parts of its system.
Much of this will be expended in and around New York City. All
of the railroad companies are ;Innninﬁ additional expenditures
over those recently announced. Great difficulty is experienced in
obtaining an adequate supply of motive power and ro stock.
Engines are being worked to death, and rolling stock is being tumbled
into the scrap heap despite the intense activity at all repair shops.
The railway system will be an enormous purchaser of equipment
during this year. A new steel car plant of larger capacity than
any now existing is to be erected near Pittsburg. The measure
providing for the expenditure of 82,000,000dols. on the Erie Canal will
now be passed, New York ﬂoplu feel that in addition to provid
ing a deep waterway to the Lakes, it will be necessary to provide
extensive facilities tor the handling of grain and merchandise at
this city in the way of stationary and Hoating elevators, docks,
warechouses, and other facilities, the estimated cost of which has

just been announced at 14,000,000 dols, Recent figures show that

returns from 168,000 miles of railroad for the past year show an
increase in gross earnings over 1001 of 91,000,218 dols. The gains
in gross receipt were largely absorbed by augmented expenses,
due to higher operating cost, bhigher priced fuel, material, supplies,
and wages, _

The copper market is full of interest. The consumption for
1902 was the largest in the history of the trade. During the
past seven months exports from the United States to Europe have
been at the rate of about 11,000 tons per month. Shonld this
rate continue for the rest of the year it will denote a shrinkage of
at least 30,000 tons compared with the previous year. Pig tin
market is somewhat irregulnr, latest quotation for spot 28-75 dols.
to258.97) dols. Lead is unchanged at 4-12) dols., spelter is steady
at 4.95 dols,, and at St. Louis 4.8J dols, ‘

The steel market ents no features of special interest.
Buyers are able to remain out of the market, having placed very
large orders, but they will be eventually obliged to meet the terms
of manufacturers, Production is still curtailed by causes
frequently herctofore referred to, namely, deficiency of fuel
Reports from Pittsburg indicate maximum activity in all lines,
Open hearth billets are 31 dols, at mill, though this price has been
shaded in two or three very large transactions. Bessemer billets
are scarce at 30 dols, Basic sheet bars are 3125 dols.; open
hearth, 32 duls,; beams and channels are quoted at 1-60dols, at
mill ; sheared plates, 1-60dols. to1:85 dols,; puddle bars, 33 dols. ;
rails 38 dols. fur standard sections ; Bessemer rods, 36dols. The
demand for merchant pipe is very heavy in Pennsylvaoia mills ;
very little business is being done in iron or steel scrap ; reports from
Cincipnati show very little activity in crude iron. In all markets
finished material is rather quiet, though an occasional large order is
placed, There is a very urgent demand for machinery, and a large
volume of business will be submitted during the month of March.
Liberal orders are being received from England, Australia, and
New Zealand, Engines, pumps, and conveying machinery are
especially active, and orders for export are more frequent than
they have been for months. A great deal of oil ternitory is
now being opened up, and facilities for the bandling of it will be
erected, contracts for supplies now being placed. 'I'he fuel ques-
tion continues to be the disturbing one ; both anthracite and
bituminous miners will receive an advance, the former probably
10 per cent., the latter probably 15 per cent. All the influences
at work appear to indicate a higher cost in manufacturing in
almost all lines. This does not necessarily involve an advance to
consumers, as the margin is sufficiently broad to permit of the
maintenance of current quotations.

NEWPORT HARBOUR COMMISSIONERS'
WEEKLY TRADE REPORT.

STEAM conl market is easier, and for prompt shipments prices are
lower. House coal unchanged. The quantity of coal shipped for
the woeek ending February 14th was 58,276 tons. Foreign, 45,210
tons ; constwise, 13,067 tons. lmports for week ending February
17th :—Iron ore, $050 tons; steel bars, 3137 tons; pig iron,
rﬁﬂd‘mm; scrap, 300 tons; boards, 716 loads; pitwood, 7663
oads,

Coal: Best steam, 12s. to 12s, 3d.; seconds, 11s, 6d. to 11s. 9d.;
house coal, best, 10s.; dock screenings, 7s. 3d.; colliery small,
bs, 0d. to 7s. Pig iron: Scotch warrants, 53s. 3d.; hematite
warrants, 58s. 6d., f.0.b, Comberland prompt ; Middlesbrough No. 3,
48s, 1d. lron ore: Rubio, 14s. 9d. to 15s.; Tafna, 15s. 6d. Steel:
Rails, heavy sections, £5 bs, to £5 10s.; light ditto, £6 bs. to
£6 10s., f.0.b,; Bessemor steel tin-plate bars, £4 10s. to £4 12s, 6d.;
Siemens steel tin-plate bars, £4 12s, 6d. to £4 15s,, all delivered
in the district, cash, Tin-plates: Bessemer steel coke, 12s, 3d. to
12s, 44d.; Siemens, coke ftinish, 12s, 44d. to 12s, 6d. Pitwood,
17s. ex ship. London Exchange telegrams: Copper, £57 17s. 6d.
to £58 ; Straits tin, £135 7s, 6d. to £135 10s, Freights firm.

THE

A Russiay AGRICULTURAL SHOW,—The Imperial Moscow Agri-
cultural Society, following the example of our own similar bhody,
intends, wo are credibly informed, to hold a show in the coming
summer on its own model estates, near Moscow. The leading
British manufacturers will probably be asked to exhibit examples
of their work. Our trade in agricultural implements with Russia
is of no little importance, and in face of the competition which
we have to meet, it is desirable that no opportunity of retaining
and enlarging that market should be lost.

CarpoRUNDUM, —This remarkable substance is a silicide of carbon
formed by the action of carbon and silica at the high temperature
of the electric are. It was first obtained accidentally by Mr.
Acheson, in America, in 1501, in endeavouring to produce
artificial dinmonds, In fact, carborundum is neither more nor less
than an artificial dinmond, and therefore Mr. Acheson was in a sense
successful, and doubly so if account be taken of the large and
imporiant field it may perhaps occupy in the future asa refractory
material, to say nothing of its abrasive properties. Carborundum

| isa crystal of some beauty, combining in itself all the prismatic

colours and the sheen of slk ; it is nearly as hard as the diamond,
quite infusible, and even proof against boiling acid. A piece white
hot can be plupged into cold water without affecting it. It is
prepared ns a powder, to be subsequently made into a plastic paint,
which is used to cover the inside ot a furnace, kiln, or retort, ..,
the fire-bricks, after ﬂt.t.inﬁ, are painted, and this thin protec-
tion is, we are told, absolutely sufficient to prolong the life of the
bricks many times over. For special trades, such as cement
caloination in rotary kilns, the thickness of the carborundum must
be much greater, but special bricks are being experimented with for
this purpose, Mr, Grant Baillie, of Chariton-road, Blackheath,
S.E., has been for some time conducting experiments with
carborundum, and has, we understand, been appointed sole agent
for the sale of earborundum in the London district. The process
of manufacture bas been patented by Herr Engel, of Diisseldorf,

MecHaNical ExciNgeriNe or MoperN COLLIERIES, —At the
moeting of the Birmingham Association of Mechanical Engineers
held on Saturday evening ot the Grand Hotel, there was a large
number of mombers present to listen to a paper on *“‘The
Mechanical Engineering of Modern Collieries,” read by Mr,
Bardill, of Aston, The speaker traced the development of varions
appliances found necessary by the mining cngineer to cope with
tEn ever-increasing demand for fuel. In 1860 the total coal raised
in the United Kingdom was 80,042,608 tons; in 1900 the total
output was 225,170,163 tons. This remarkable increase was not
due so much to the increase of collieries ns to the increase in the
number of tons brought to the surface daily, rendered possible by
the better mechanical appliances at the command of the colliery
manager. Thus, whilst about twenty-five years ago a daily output
of coal from one shaft of 300 to 500 tons per day would have been
impossible, to-day there are collieries which raise from 2000 to 3000
tons per day, mined, brought to the surface, screened, and often
in the hands of the consumer on the same day. Thus, at Bolsover
Colliery, no fewer than 8217 tons 5 cwt. bave been drawn from a
depth of 365 yards in nine hours, A week's record at the Cambrian
Collieries, Clydach Vale, raised from a depth of 460 yards, was the
grand total of 15,019 tons, The most dificult question in mining
was how to keep pits free from water, and it wis worth noting
that the first use steam engines were ever put to was for draining
a mine, for it was on record that in the year 1712 Thomas Now-
comen erected his first pumping engine near to Wolverhampton.
A pumping engine, bought second-hand in 1829, was still working
in the gli lands, Conl screening had now become a great feature
of the modern colliery, from twelve to fourteen different classes of
coal being made at one mine, all differing in size and quality, A
modern coal-screening installation was a triumph of inventive skill,

The lecture was illustrated by a large number of excellent photo-
graphs thrown on a screen,

TRADE AND BUSINESS ANNOUNCEMENTS.

Messis, LEwis OLRICK AND Co., of 27, Leadenhall-street, ask
us to announce that they are removing to new offices in Falmer-
ston-house, Bishopsgate-street.

Tug Unbreaskable Pulley and Mill Gearing Cempany, Limited,
informs us that it has appointed as its agents in Egypt and the
Soudan. Messrs. Nabman and Co., of Cairo and Place Mobammed
Aly, Alexandria,

Messis, Beyver, Peacock axp Co,, Gorton Foundry, Man-
chester, have just taken an order for thirty-seven powerful goods
locomotives for the Great Central Railway. Twelve of these
engines are of the six wheels coupled type with a leading bogie,
and twenty-five of the six-wheels coupled class, They are to be
fitted with Belpaire fire-boxes,

Tug ClydeShipbuilding and Engineering Company, PortGlasgow,
have contracted with a Liverpool firm for the construction of six
steamers, each 400ft, in length. Asthe vessels are to be delivered
in & limited pericd, the firm will require to get two of the steamers
built by other builders, but will themselves uulﬂqnly the six sets of
¢ngines, This is the largest rder placed on the Ulyde for thirty
years, and will employ all th dle men in the lower reaches of the
Clyde.

Tue Corporation of Colche.ter has just recently accepted the
tender of Messrs, Mather and Platt, Limited, Salford Ironworks,
for a 136-kilowatt dynamo for direct coupling to a Davey-Paxman
engine, This machine when working compound will give an
output of 550 volts and 650 amptres at a speed of 300 revolutions
per minute, and when working as shunt it will give 460 volts,
800 amperes at the same speed. The specification requires that
the machine should be capable of standing an overload of 10 per
cent, for two hours, or of 25 per cent. momentarily.

THE votes taken by the joiners in the shipbuilding yards of the
Tyne and the Tees, who are on strike, upon the question whether
they would accept the employers’ modified p;:fomli_ to settle the
wages dispute or not were counted on Wednesday night at New-
castle-on-Tyne. The offer made was that the reduction in the
wages should be 1s, per woek, instead of 1s. 6d., ns was originally
demanded, The voting is understood to show a decisive majorily
against the proposals, The strike has now continued for more than
three months, und the employers threaten to close all the ship-
building yards unless the dispute is settled.

Tue Radcliffe Urban District Council has just accopted the
tender of Messrs. Mather and Platt, Limited, Salford Ironworks,
for the supply of additional plant for the electricity works. This
additional plant consists of two steam dynamos, each comprising a
Browett and Lindley two-crank compound engine, and a Mather
and Platt 120-kilowatt multilpn]nr dynamo. ‘These machines aro
wound to give an output of Hi0 volts and 220 amptres when work-
ing compound, and 480 volts and 250 ampéres when working
shunt, both at a speed of 450 revolutions per minute. In addition
Mossrs. Mather and Platt, Limited, are supplying a jet condenser
with an Edwards three-throw pump, driven by an electric motor,
for dealing with 15,000 1b. of exhaust steam per hour ; also one of
their variable stroke electrically-driven pumps for boiler feed.

CATALOGUES.

J. 8, Cock, Christianin,—General catalogue in Swedish of this
firm's manufactures,

JOHN AppoT AND Co., Limited, Park Works, (Gateshead.—This
is the second edition of the hydraulic catalogue. It contains one
hundred pages of text and illustrations adouirably produced and
bound. A table of contents would be a welcome addition.

THE INSTITUTE OF SANITARY ENGINEERS.—The following meet-
ings will be held during March :—March 4th, Special Council

meeting, at 7 p.m,; March 11th, Examination and Literary Com-
mittee at 3.30 p.m.; General Purposes and Finance at 4.15 p.m.;
Election Committee at 5.156 p.m.; members’ sussional meeting,

7 p.m., paper by Mr. L. Aglio Dibdin on ‘General Municipal
Engineeriog.” March 2ith and 25th, Examination in Practical
Sanitary Soience.

SANITARY ASSURANCE ASSOCIATION.—The twonty-second annual
moeeting of the members of this Association was held on Monday
last at the offices, b, Argyll-place, W,., Mr, Andrew Stirling, pre-
sident, in the chair. In the annual report the Council expressed
regret that the principle of sanitary registration of dwellings and
other buildings as tirst embodied in the Sanitary Registration
Bill promoted by the Association has not yet received the sanction
of Parlinment, The income of the year was £232, which, after
meeting all liabilities, left a balance in hand. The report was
adopted, and the retiring members of the Council, Professor T.
Roger Smith and Mr, Mark H. Judge, were re-elected.

INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF
STUDENTS, —The fifth general meeting of the present session of this
body was held in the Institution Rooms, Bath-street, Glasgow, on
the 16th inst., Mr, A, Home Morton, vice-president, in the chair,
when Mr. W. Foulis, jun., read a paper on ** Water-tube Boilers,”
in the course of which he discussed the advantages and disadvan-
tages of water-tube, as compared with the cylindrical boiler, for
both land and marine pur . The author briefly described, by
the aid of a number of well-made models, the better known types
of water-tube boilers, and drew attention to the advantages
claimed for each type. An interesting discussion followed.

THE INsTITUTION OF ELECTRICAL ENGINEERS.—About Easter
in each year, in accordance with the Articles of Association, the
Council prepares a list of Members and Associate Members or
Associates, to fill the several vacancies that there will be on the
Council at the ensuing annual general meeting. This list must be
read at an ordinary general meeting, four weeks or more before
the annual general meeting. The Council now invites members to
assist them in the preparation of this list by sending to the
secretary suggestions of suitable names ; all those so sent in will
be considered by the Council, who, with this list before them, will
select the names of the Members, Associate Members, and
Associates, whom they will in due time nominate in the pre-
scribed way to fill the severnl vacancies.

Rovar Acmriwvrrvrarl Sociery or ENoLaND.—The following
compotitors bave entered for the trials of wind pumping engines
for the prizes of £50 and £20 offered by the Royal Agricultural
Society of England. These trials will commence in the Society's
new permancent showyard in London—between Willesden and
Ealing —on Monday, March 2nd, being continued, at the discretion
of the judges, until April 30th, 1908 : —C. F. Bamford, 6, Golding-
ton-avenue, HBedford ; C. Cadle, 39, Wellington-quay, Dublin ;

L. h:z::nl' implement agent, Northampton ; Duke and Ockenden,
126, thwark-street, London, S.E ; Goold, Shapley and Muir
Company, Limited, Brantford, Canada ; Hole and rts, Bore-
ham-road Ironworks, Warminster, Wilts ; Jobn McBain and Son,
Chirnside, Berwickshire ; P. and W. Maclellan, Limited, 1290,
Trongate, Glasgow ; J. 8. Millar and Son, Annan, Dumfriesshire,
four-post frame and three-post frame ; E. and H. RoYerts, Limited,
Deanshanger Ironworks, Stony Stratford ; Russell and Co., 42,
Berwick-street, Oxford-street, W.: H. P. Saunderson and Co,

Limited, Elstow Works, Bedford, 20ft. wind wheel and 16ft. wind
wheel ; H. Sykes, Limited, 66, Bankside, London, S.E.; Thomas
and Son, 64, Broad-street, Worcester; John Wallis Titt, War-
minstor, Wilts, 30ft, wind wheel, 16ft. direct driven, and 16ft,
indirect driven ; R. Warner and Co., 97, Queen Vintnrin-stranfa
E.C., 16ft. wind wheel and 20ft. wind wheel ; T. C. Williams an

Sons, Limited, London-street Ironworks, Reading. Weo have
already given—see our issue of February 6th, page 151 —the con-
ditions under which these trials will be carried out,
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THE PATENT JOURNAL.

Condensed from * The Hlustrated Oficial Journal
of Patents.”

Applicatlon for Letters Patent.

&3 When inventions have been * communicated " the
name and address of the communicating party are
printed in italics,

Sth Feliruary, 1903,

!‘I’glln Evgcrric Sgrvick Mamw, J. R. Cralg, jun.,
oW .

2747. ProrzurLino 8miea, H. B Beony, London.

2748, Gas ProoveRr, J, Flelding, Gloucester,

2749, Tonvcco Piems. W, Boal, Birminghwm.

ﬁ;ﬂ. Curk-prAWING MacHINE?, C, Chambers, Birming-
.,

2751. Inoxs for Lanwnnres, J. W. Blakcy, Rradford.

2752. Device for Sorrortivg WaREaTEs, A. P. Bruce,
Manchester,

2758, Rotary Porvermmiyeg Harrow, W. Cottam, Man-
chester.

27%. Marca Boxea, G. Royle, London.

2756. ExraxsioNn Varves, J. Rodda, jun., Cambirne,
Cornwall.

2756, Detacnsnie Poserore Goarp, H, Brooks,
Stirchley, n-ar Birmingham.,

2757. Daverorisoc Paorosraras, .. von Gollammer,
London.

2758. Rore PorrEya, W. Viek and J. F. Johnson,
Lendon.,

2759. Rope-cLivmming Devicg, C. E. Knop, London,

2700. PxeomaTic Boor Tag, G. Evans and J, Holmes,
London,

276l. Hanwmas for Brorriva Awimars, G, Soffner,
London.

2762 MasvractoRE of ReviEcroms, C. H. Worsnop,
Halifax.

2763. AxraTED WaTER MacaINEs, T. and J. W, Ritson,
London.

2784. Hzmis for Boors and Ssozs, W. Lingard,
lLondon.

2705. Bratmwe, W, Jackson, London.

2766, Evastic Exgrcisinae Arparatus, T. Belvoir,
London.

27mm for Exrrosios Motors, G. Banzhaf,

mh; Amd MATIC LIFE-8AvING ArPARATUS, T. Andreasen,

ndon,

27069. Srupa for Horsesuors, G. Clegg, E. Flsher, N.
Goodall, and A. H. Ramsden, I.ﬂuﬂ

2770. TroLLEY PoLes of ELxcTRIC CaARS, G. A. Baker,
London.

2771, MaxvracTURRE of Sera, E. C, Bousfield, London.

2712 Mortor Teacrors, F. R. Simws, London,

2778, CowmmiNED Brieiarp Tasiys, F. R. Wright,
London.

2774. RATCHET-OPERATED Switch W. K «
ey 25, Ingsaland,

2775. Maxmxa Awszauxo Pors, H.
London.

2776. Nox-REFILLABLE Borries, F. B. Aspinall,
London,

2777. BepstEaps, R. Cane, London.

2778. Baxp-prast Arraratrs, H. H. Lake.—(8ociéts
Den Nowvelles Machines a Jet De Sable, France.)

2779. Cank for CopviNg APPARATUS, M. Farmer and the
Oliver Typewriter Company, Limited, London.

2780, ArmosraEric Gas Borsgrs, T. Glover, London.

2781. Powr, G. Smith, London.

2782, Froorixa, T. Charteris, London,

2763. Arpamaros for Maxrvo Bricxs, Sutcliffe,
Speakman and Co., Limited, and E. R. Sutcliffe,

2784. Tavcks for EvkcrRic Teaxcars, E. Hatton,

2785. Pocrer CorkscrEwsand Toors, 8. R. G. Vaughan,
Birmingham.

2780. BwoaTiNg of Gows, Bir W. G. Armstrong,
Whitworth and Co., Limited, and A. A. Common,
London.

2787. Macmxes for Maxmwe Lack, A. Matitsch,
London.

2788, MacaisEs for Maxixa Lack, A. Matitsch,
London.

2789. SnackLrEs, 8. 8. SBugden, London.

2790. Briwp Rops, J. E. Andrew, Loandon.

27M. Cors, W. Crowther, London.

2702. Movroive Macmises, W. P. and T. F. Trenery,
London,

2708. Avromaric Brokene for Furwaces, A. J. Boult.
—(The Luckett Stoker Company, United States,)

27M. Cars for Loom Srixprrs, J. W. Schofield,
London.

2705. Tires, O. Betts, London,

2796. PiaxororTes, L. Loowenthal and A. C. Taunton,
London.

2797. Caains, E. Atkins, London.

2798. TrovsErs' PrROTECTOR or MUD3vARD, C. Morsison,
London.

2700, Hoxgs or WaETsTONFS, W, R. Jervis. London.

2800. Ermctric Brirs, Y. M. Harscoit-Braouézec,
London.

2801. Piaxo, C. Mand, London.

2802. Braes for BuviLpise Puorroses, C. Geiser,

London.
2803. Asu-cUuARDS for Dommstic HEARTES, C, Coates,

mhl:nﬂumn Somsrance, K. Geiser and H. Kehrli,
2805. MacxETic Crorenms, C. Jenatzy, jun., London,
2806, Propuction of WATER Gas, H. jﬂ Elwaorthy,
London.
iﬂﬂ?m. ?uﬂlfﬂr TraxsrorTING Cverws, C. MacKenzie,
¥ =
2808, 0G-3I0NALLING APPARA H. F.
g TUR, Clayton,
2800. Propucixa Corovmsp Ervecrs, O Tmray —
(Farbirerke vormals Meister, Lucivs, and Brining,
2810 M = < for F P Ma
EANS lor FeEpIxo Packixa Maonives, W, '
London. " o
2811, Dare, K. Happel, London,

Gth February, 1003,
2812. Macnixe for Prormiring Saies, H. B. Beeny,

2818. l1ams Diaramaous, H. J, A. 8, and G. A. Spratt,

2814.  Exmavst Sream FEmp - water Hzatee, 8,
McComb, Dundalk,

2815. Trivwmive Puorosrarmic Peivts, H. Scruton,

2816. l{hmm for Suratcar Baxpaaxs, C. Blair, Liver.
pos

2817. Srorrive Sarra, H. W. Creetch, Douglas, Isle of

2818, MACHINE for FiLiso Woop, W. R. Avenell and
S. Davies, Binuingham.,
Iﬁﬁmlumm Lxrrer Boxzs, G. E. Drake, Birming-
2820, l'nl.ntm Caamas, B. Kaufmann, Liverpool.
2821, MaiL CarTs, ULATORS, ﬁ:-:., W. A. Tookey,
2821, Dvwawmos, T. W, B, Hutchins, Blackpool,
eld.
HMEIIM Wixpows, C. McKay and A. J. Stone,
2825. Bocik CatcHER for CoaL Prrs, T. Dunsire, Buck-
haven, Fife.
2820. ARRIAL Macmiwes, G. Wellner, Manchester,
Manchest

2827. Loowu Sgurries, C. H. Roth, er,
2828. Cistrrys for Warkr.cLoswrs, M. Roberts, Man-

2820, SrEAM Borems, J., J. and A. E. Thompson,

Wolverhampton.
2830. Corraiy Rop Ramsers, F. Bumford, Newport,

Mon.
G. Pilkington,

Niewerth,

2881. Porievs for AUTOMOBILES,
Birmingham.

2832. SipE SappLes, T. U. Clarke, Birmingham.

2833, ArParATUs for REPRODUCING BouND, E, Hitchon,
Accrington.

24834. TrEating Croth Famrics, J. W. Yates and G.
Reckie, Manchester.

2835. Pisvox Exrawsiox VaLves, W. Truran, Stockton-
on-Tees.

2830, Haxn Trocks, P, R. J.Willis —( . @, Tower and
G. M. D. Bouthieorth, United States.)

2337, Frrrinos fur Doors and Winpows, H, Hotz, Liver-
pool

mﬁ'lr"t” Excixgs, R. Wood, Bottisham, Cambridge-
shire.

2830, Conkmva Borrixs, J. J. Chavasse and J, W. Kerr,
Birmingham.

2840. Draivivo Wnerrs for Roan VemicLee, E. Perkins
and J, A. Roweliffe, Manchester.

2841, Maxixa of Gaamarnosx Negpres, J. Morgan,
London,

2842, WeLTts for Boors, R. Morrils and H. Clarke, Man-

1 I:.'.thEf

2343. Morom Caase, G. C. Grimsdale, Enfield.

Eﬂﬁl. Bueacnmsa Compounn, C. F. Townegend, Bromley,

ent,

2845. Hovprwa Articres, P. Robertson and A, J. Daw-
son, Dundes,

2848. Buixp Rovuers, F. Stophenson, London,

2847. Door Kweni, G. Horne, London.

2345. Swmorrcixa Pravixe Carpy, A. V. Hunt,
Londomn,
2840. EvmcTrRic SeEEp Reovrator, W. A. Dutton,

n.

2850. Croteaws Horag, F. W. Wareing. London,

2851. Cotp Crmam, L. Swaingon, London.

2852, Press for Copvine Lertemrs, B. C. Simpson
London.

2853. Evectic Laur HoLpEms, T. H. and T. L. Jones,
Birmingham,

2854. Texsiox Firrivoa for Brisps, F. Wiseman,
London.

Im&. Macnises for RoLixa Parxr, T. J. Hunt,
Loadon.

2856. Elunm MeraL Casisters, W. A. Read, Liver-
poo

2857. Eams of TroLrLey Wires, C. Close and J. Ramsey,
London.

2858. PervExTiNG RaAlLway AccroEsts, P. Jakobi,
London.

2850, Makwa Boarcs, F. L. Roecknerand W, J. Norris,
ILomdon.

2860. Macaixes for Maxixa Croars, G. H. Catt,
London.

2861. MacHINERY for BREARING UP Roupa, A. Coe,
Ipswich.

2862. Comv-rrEEp Barr Gamms, E. G. Matthewson,
London.

2803. ArrLviNg WrAPPERS to DBoxes, &o, W. Rose,
London.

2864. Uxitiva Ranis, 8. M. Wixeal,

I Thames.

2865. ELecTRIC Anc Lawrs, C. Oliver, London.

2866. HeeL for Boors, &c, J. C. and W. H. Harrop,
London.

2867. ExvELorr Seavive Macamves, L. Madas, H. S,
Geary, and 8. Neederman, London.

2808. Brake AprpraraTus for Goxs, F. T. Fisher and F,
W. C. Dean, London.

2860, SmorT-ARM Crip, F. A. Pridmore and P. H.
Nowell, London.

2870, Bany Jumperns, E. H. Tornbull, London,

2871. VaLve-coNTROLLING DeEvices, A, (. Bloxam. —
(Wilhelmahiitte Akliengesellachaft fir Maschinenbau
and Bisengicarerel, Germany.)

| 2872. PoLuxy CoveriNos, A. G. Bloxam. —{ Wilkelms-

hiitte Aktiengesellschaft fir Maschinenbau and Euen-

qiesaered, ny.)

Kingston-on-

| 2878. Gas, &c., Cooxixoc Appararvs, C. Portmann,
On.
2874. INTERMEDIATE ELEcTRIC SwiTcHEs, F. G. Terry,

ILondon.

2875. Cosverminie Masm Tow, A. J. Boult.—(M,
Heniua, United States.)

2876. Wartcu Cases, B. Gutmann. London.

2877. Lockixo DevicE fur Guox Pivors, G. Ehrhardt,
London,

2878. Dost Scaggs for Motor VEaloLes, W. M. Fawcett,
London.

2870. Crocks, A. Loehl, H. Scott, and The American
Electrical Novelty and Manufacturing Company,
Limited, London.

2880. ArparaTus for Brackiva Goops, R. Boyce,
London.

2881. SmIRT WRIATBANDS, L. Cryver, London.

I 2882. CompINED CommopE and Foor Barm, E. Cooke,
London.

2883, PxevMatic Tings, 8. Fox, London,

2884. Mzrnop of Maxixo Yamw, F. V. M. Raabe,
London.

2885. Evmctric S8wirca or Corwovur, T. E. Blaughter,
London.

2885. BorLEr Forsace, E. Gearing and W. Rainforth,
London,

2887. STEAM TraPs, P, Bchiltze, London,

2888. ApraraTvs for Poscaixe Tickers, J. Metcalf,
London,

2880. Frasm-LIGAT BoNALLING APPARATUE, J. Reid,
London.

| 2890, RaiLway SwiTcH and SeEMAPHORE APPARATUS, W,

A. P. Cosserat, J. P. O'Donnell, and E. C. Irving,
London.

2801. Taaxsmission ELEMENTS for CvoLe Braxes, J,
Kelland, London.

2802. FiLivo Camivers, H. Simmons, Clesthorpes, Lin-
colnshire,

Tth February, 1008,

2808. Warzrproor Coar, J. E. Beaman and A, Jamie-
son, Bradiord.

2894, Etrenivo AxLEs for Motor Cans, W. W. Harri-
son. Birmingham,

Eﬂﬁn TeaverLivG ThRusks, R. Foxcroft, Littleborough,

",

2800. Seraos for Motor Cars, W, J. 8, Barber-Starkey
and J. Rumball, Birmingham.

2807. Asu - p1T_Doors, C. Osborne and C. Aspinall,
Stockton-on-Tees.

2808, Makixo Evastic TirEs, P. A, and D). A, Martin,
Birmingham. "

2800. Evastic Tires, P. A. and D. A, Martin, Bir-
min 1.

2000. Ticksr PvxcH, A. C. Thomson and M. Fraser,
il W.

| 2001. Gasocmses, A. Brace, Glasgow,

2002. Meaxs of Orraisise Coxveroiso Prrasvrg, J.
E. 1§1ﬂdmr’ L. Burrows, and T. A. Venimore, Shef-

eld.
2008 Swircn for ELeerric TRAMWAYs, J. B, Crompton,

Hﬂlﬁhl&g.

2004. IxsuraTors for PiaxororTe®, J, A. Derbyshire,
Keighley.

2005. Lﬂﬂlﬂln Covers for Sgars, H. Baesler, Liver-
poo

2006. Tumacco and Laxp LioaTEr, W, Bmedley, Crewe.

2007. Erxcrric lexiriow, C. M. Linley and G. H. Smith,
London.

2008, Mrrnor of Corrine WorM GEARIXG, R. Jackson,
Liverpool.

2000. Laur RyviLecrors, R. Jackson, Liv 1.

2010, Expaxpino Hor Rakems, G. J. Garrett, SButton.
at-Hone, Kent,

2011, Promomine ComuustioN, O, St. L. Davies and J.
Booth, Manchester,

2012, Casn Tivv, E. Corlett, Grantham,

2013. Hearvs of Loowms, C. Riley, Burnley.

2014. CarpvrETTizg DEvice, W. H. Bird and W. H.
Yates, Coventry,

2015. Coxsmcrisc Lxxcras of Cramy, W. Everitt,
Coventry.

H}:.d hﬂﬂl‘l..‘ll} Forwaces, W. J. Rollo,—(P. 8. Siwan,

2017. Muk Caxs, 8, J. and E. Fellows, Limited, and

2016, Durviva Bair Faerswon. H. M

iviNg BeLt Fastevzr, H. Mottramn and F. G.

Bowman, Manchester,

F

2010, Sueep Rack. The Kington Iron Foundry Company,
Limited, and W. Williams, Kingron, Hereford.

2020. FrrErroor Froor for BuiLpixos, J. Bassett, Bir-
mingham.

2021, OrxraTise Tramwavy Porsms, J. Crawford,
Manchester.

2022, Mixgrs' Lamra, H. M. Darrah and W. Patterson,
Manchester.

2023. SaurrLe Caanoisag Morioxs for Powgr Loous,
W. H. and H. H. Hacking, Bury.

2024. PrevEsTiNo OveER-noiLiNo of MiLk, A. P. le Duc,
London.

2025, Wraving Farnics, R. Beaumont and H. Pricst-
man., Leeds,

2026, Pueni-1n VALvE Tap for Warrr, J. B, Wallord,
Birminghaw.

2027, TreaTING WASTE fromm CarDING Exaixges, F. O,
Partington, Manchester,

2028 ELECTRIC TRAMWAY SV.TEMS,
London.

2020, MLk Caxs, T. H, Hill and Sons, Limitad, and T.
H. Hill, Wolverhampton,

2080. Cowxpurts for Ecxcrric Coxpuctors, D. 8. Munro,
Glasgow.

2031. Feep Motions of Latae Toors, W. B. Lang,
Johnstone, near Glasgow,

2032. CvoLg CArRRIER CLira, J, Kelland, Londan,

2033. Broverm Resta, J. Kelland, London.

2084. Winpow FastexEre, C. E. Long and J. C. Irvine,
London.

2085. Maxivo PorrasLE Mepicarl Corns, J, A. Cole,
London.

2080, Liquip DispEwiiNg Apparatus, M. Masterson,
London.

2007. VErERIiNARY SrEcvrvms, R. J. Fleming,
London.

2088 CowstrRoLLING Frow of Gas WELLs, G. R. Cheesman,
London.

2080, VorcasigaTioN of Ropner, C. H. Gray, London

2040. Evxcrric Lioarixg, M. Barr and E. le Riche,
London.,

2041. Warer CincvratiNg Device, W. and L. Darby,
Londun.

2042, Wave-rowrr Motor, D. K. Bryson, London.

2043. Trarors, L. Myers. London,

2044. Boor BrusHEs, K. Ray, London.

2045. Avverrisig ArparaTtUus, L. M. Warburton,
Sheffield.

2046. Proproive RELIEF Drcomratiox, H. Kerkmann,
Birmingham.

2047. Bmcvrixa Pess and Pexcis, R. P. Green,
London.

2048, AvPARATUS for Cigawixo Tarmraps, C. Meyer,
London.

2040, Caserx BorvTion, W. A Hall, London.

2050, Trovskrs, A. G. Larkin, London.

2061, BavETv ATTACHMENT for Locks, E. L. Ruggles,
London.

2052. Wivpow Sravs, C. Contes, London,

2053, Woop Brook Frooriwo, T. Charteris, London.

2054, Ltn}nmuu SioNs, A. F. Bpooner.—(H. Viry,
Franee.

2055, Barery DEvicE for Eisvators, W. Jenkins,
London.

2050. Bmirt Corr EpoR ATTACHMENTS, G. Craig,
London.

2057, VeatoLk SEaTs, A. Johinston and C. L. Collins,
London.

2058. Mzasvriwa Liguipa, H. F. Stanley and The
Farringdon Works and H. Pontifex and Sons, Ltd.,
London.

2050, Pavsicar Exgrcisgr and Devevorgr, A. Taylor,
London.

2060. Maxivo Inpoxyr, A. Foelsing, London.

2001, ELECTRICALLY-OPERATED SEMAPHORES, Sicmens
Bres. and Co., Limited, and L. M. G. Ferreir,
London.

2002. Macmyes for Maxmwo Marcaxs, S. Horzberg,
London.,

2003. TeLrarAra and TELrraoNe Canues, G. F. Mans-
bridge, London.

2004. VarLves, W. P. Thompson.—{(8chicelzeriacke Loco-
motiv and Maschinenfolrik, Switeerland,)

2005, TiME-RECORDTNG APPARATOS, R. Blirk, Liverpool.

2006. ApparaTUs for MaxiNe lcg, W. Hartmann,

R. Zupploger,

Liverpool.

2067. Lirgauarps for Tramcars, H. 8. Conran,
Liverpool.

2008. Roor CoveriNos for Tramoars, H. 8. Conran,
Liverpool.

2060, ArTirFiciaL Hawos, A. Danicls, Liverpool.

2070. SroonN, A, Mackey, Liverpool.

2071. Forpinag TaeLk and Cariner, L. H. Ellington,
London.

2072. Crorca for CovvEcTisa Bmarrs, M. C. Johnson,
London.

2978. SrENooraPHIC RECORDING SvaTEM, A. C. Baronio,
London.

2074. Arraratos for Bomrrizo Corks, F. Bender,

n.

2075, BaxEns' Ovess, G. 8. Baker and J. Baker and
Bons, Limited. Tondon,

2076. Evectric Switcues, E. Knippiog, London.

2077. Exrrosive Sioxat Compousps, A. Brock,
London.

2078. Topacco Prees, . T. Bharman, London.

2079, Frvsmisoc and CLaxiyo MacHixes, A. L.
Dubowik, London.

2080. Srexp REcoLatiox of Morors, E. 8. W. Moore
and T. L. Boyden, London

2081. Drvi®e Poratoms, J. Y. Johnson.—(The Aktien
Maschinenbau- Anatalt, vormals Venuleth and Ellen-
berger, Germany.)

2082, Srrixas, J. Weaver, London.

2083. Asm-rans, W. Whitaker and W, H. Wood,
Lnngnn.

2084, Hawp-Lockixe LEveRrs, G. C. Markae.—(4. A. Low,
United States.) = .

2085, SvrrorTING EvmorRic Wirks, J. R. P. Lunn,
London.

2080. ArraraTvs for Magiva Wixgs, G. Driancourt,
Londom.

2087. Roap-cLEaxiye Macmivg, F, Huguet, London,

otk Felrruary, 1008,
2088, ELrorriciTYy METERS, The Electric and Ordnance
Accessories Company, Limited, and L. J. Aron,
Birmivgham.
2089, Inwxr Topzs of Pygvmaric Tires, W. Sumner,
Birmingham.
2000. Game for Teacuye Mosic Nores, H. P. Miles,
London.
2001. Proprcixe Dysstorrs, A. Bang.—(Dakl and Co.,
Germany.)
2092. OraraTing LooM Hearpa, T. Pickles and B,
Blakey, Manchester,
2098, Evctric InFLugNcE MacHiNgs, A. Eckstein and
H.J Coates, Manchestor,
2004. ErecrrICc Lamrs, B, Horvath and J. H. Whit-
field, West Green, Middlesex.
2005, TRAILING-CAR Usiversar Joixt, C. Heningliem,
London,
2096. ExciNE SiLescErs, J. B. Dunlop and J. B.
2007, Broaar 3 > Proveiixe, F. C. H
. BPiRaL Grir SH1p . C. Hu
Cheltenham, o
2008, CveLk Stawops, R. Edmunds, Birkenhead,
2099, Towixo Brock, W. H. Warr, Great Grimsby,
8000, AxrLes for Roap VemicLes, W. G. H. Hud’wau.
Bournemonth West,
8001, UriLising Wast Hgat from Exorxes, H. Cutts,
agemri' oron D
. PoscToRE-sEALING DEvice for Ti A,
Birmingham. e T e
m. gnlnr ‘I;;ur, A' H!yde. Liverpool.
. Fisron VaLves for ENxoines and Pours, J. Hoyle,
Manchester. g
3005. StreET GuLriks, J, Exley, Sheffeld,
Bﬂéﬂ. Barws for use in Praviva Gorr, T. Stewart,
3007. Burl Pivr IxpicaTor, H. Dean, Birmingham.
8008, Firivo Exrrosive MIxry in Excives, L.
Barker, Bristol, i e

8000, Arrixing Sramra, E. Jones, London.

8010, VariapLE ELgcrRIcAL Rusistascgs, A, H. Mayes,
Hove, Bussex.

3011. Coar Borrows, A. V. H. Spink, Dradford.

8012, MusLiy Rop Brackers, J. E. Parker, Dirming-
1am

30113, Discaaroiso Sgwaag from Birs, A. G Enwk
Manchester.,

8014. Rack Porrevs, J. E. Parker, Birmmingham.

8015. BepstEany, B, C. Barton, Birmingham.

3016, Doors, H. W. Brown, G "

8017. Serivo Hook, T. Leggett, Ramsgate.

8018, ProvouiNag Grousp by StEAM Exaixgs, J. Zeman,
Glasgow.

8019, Crosgrs, M. J. and 8. H. Adams, Scotswood-on-
Tyne.

305!({ Maxkisa Nrrro-orycErisg, F. L. Nathan, J. M.
Thomson, and W. Rintoul. London,

8021. Curr Borrox, H. Landman, Kansas City, Mo,
United States.

3022. Peo-ror SpixxiNe Neixpir, T. Sowden and H.

Parker, Bradford,

3028, Nows-rovrLisae CompostrioNn for Howws, C. T. W.
Piper, Vancouver, Canada.

3024, Cagck Pristenrs, F, Mutechler, London.

2025. Caspmext Stavs, F. W. Adams, London.

3020, Borpxrs, W. I'. Thompsm.—{4. Kenp-We'ch,
Franee.)

8027. MiLk-cax Lins, J. Struthers, London.

3028. Macnisgry for Movipixa Bricks, T. Parker,

Roydon, Essex.
3020, Bispars for" Burkrs of Mosic, A, Bharp,

London.
3020, OpgrATING Livr GaTes or Doors, F. Hellowell

London.
8031, Wrarriva Macnisg, The Forgrove Machinery

Company, Limited, and A. Forbes, London,

3082. Merroxoues, T. Weisser, London, .

8033, TrRANsPARENT WrRITINO on Grass, T. M. Ninnis,
London.

3034, CeExTrRIFUOAL BSEramators, C. Herlitscka,
Lendon.

8035. Curaxsivo Fruips for Gas Exoixes, J. Hosking,
Londom.

8086. OvErcoats, A, Dunhill, London.

2087, LeEtTER Box ATTACHMEST, J.
London,

3088, Gawmg, J. Withers and J. B. Rosevear, London.

3080, TemperING Saw Braoes, W. F. Beardshaw and
J. Beardshaw and S8on. Limited, London.

3040. Locxkiso Device, P. van Duijn and L. W. van
1hiel, London.

H. Bathurst,

8041. Erastic TirEs for VerRicLEe, J. A. Mays,
London,

5042. Evectric Coxprirs, F. B. Aspinall and J. D,
Dallas, London.

B043. Brakes, J. D. Keiley. London,

3044. Dress Hooks, 8. H, Keeling and II. M. Picken,
Birmingham.

8045. Nrtro-cELLUvLose Compouxp, H. Ensmingar,
London.

8046, Fire Escars, J. J. Johnston, London.

3047. DEvice for Drarina SiEeves, M. F. Rooheleay,
London.

3048, CisEmatoorarit APpaRaTUS, R. H. Edwards,
London.

8049. Cowmns, F. Walmsley, London.

2050. Porisaixa Mivws, W. O. Bailey, London.

8051. PREPARATION for Fiwixc Wixes, B. A. Garrid,
London.

8052. CroarErTEs, C. C. Parsons. Landon,

8053. Parxr Fires, E. G. Dow, London.

3054. OurLer Varve for Batas, A. W. Bav{ll, jun,
London.

8055. REFRIOGEBATING ArpParatrs for Mk, R. A
Lister and Co., Limited, and F. G. Phillips,
Lomdon.

3056. Evectric Lamrs, J. B. B. Burke, London,

3057. RaxaeE Fixprnm, J. A. F. Ficld, London.

8058, ArPARATUS for PuHorooraray, A. I'opowitzky
Liverpool.

8059. Brops, T. Baer, London.

3060. PerroLEUM, R. Haddan.—(F. K. ven Dalinen,
Awatria.)

8061. Bort PoLvers, W. L. Harris, London.

8062. VariaeLk SrEep GEan, F. J. Cox, London,

8068, Paist Brusuxs, 8, Hornsby, London,

8064. AvuuxiTioNn Wacoxs, A. T. Dawson and G. T.
Buckham, Londnn,

8065. DEvicE for DamNiNa Srockixaz, J. T. Marsh,
London.

8000. NeckTiR, R. Anvers, W. Harrad, T. A. Cash, and
J. and J. Cash, Limited, London.

8067. REapmwa DivioeEp Scares, H. Louis and J, W.
Gordon, London.

8008. Fivismisc METALs for LataEs, F. M. McLarty,
London.

8060. MecEANICALLY MiLgiNo ANivaLs, C. 8. Padficld,
London.

8070. Tyre Castivo and ComposIXxa MACHINE, 8, A,
Bhisey, London.

3071. Jov, R. Uhrig, London.

8072. TeLerHoxk Arparatios, R. B. Ransford.—(The
Kellogg Bwitchhoard amnd Supply Compuny, United
Statles

3073. TeLEraoNE ArPanraTus, R. B. Rausford.—{Tle
Kellogg Switehboard aud Svpply Company, United
States.)

8074. TeLErHONE APParAaTUS, R. B. Ransford. —(The
Kellogy Switchboard and Supply Company, United
States.)

8075. Srop VarLves, R. . Brooke, London,

3076. Rotary Pomp Beamixas, A. G. Bloxam.—(6.
Sulzer, Switgerland )

8077. HoLLow Giass Ware, J. I, C. V., F, J., P. L.,
and F, L. Arbogast, London.

8078. Psmumaric StaNarrinoe, E. C Irving and J. P,
0’ Donnell, London,

8079. Ispia-RusRE® Horspsnor Pap, R. H. and A. [T,
Coppin, Addington, SBurrey,

10tk Feliruary, 1908,

3080, TeLEPHONE TRANSMITTER and SwitcH, B. Brander,
Birmingham.
3081, WorkMan's BorTLe, A. Btephenson, Wingate,
Co. Durham.
308°, Rius for Cycue Wnezes, C. von Hagen, Man.
chester.
3083. RoLLEr Brarixa for Lamurs, A. Bahrfeldt, Man.
chester.
8034. SgLr-acTive Mores and Twixers, T. Thernley,
Bolton.
8085, CvcrLE SapprLes J. B. Brooks and J. Holt,
Birmingham.
8086, Hanrxgss SapprLes, P. A, Martin, Birmirgham,
7. Roor GurrERiNGs, H. Ronald, Birmingham.
3088, Tvinag Walst Baxps, A. Hepburn, Birmningham,
8080, SoLip Runeer Tires, E. B. Killen, Belfast,
mgn. tluupuu'rmu Disc, G. J. Goodall, Stoke-on.
rent.
m";l. Hicu-erEED Excixes, A, Boyd, Stockton-ou-
o8,
3092. Srup-noLk ProTEcToRs, J. R. Cassidy, Burnley,
3008. Cvcres, W. Findlay, Glasgow.
Eﬂ?.ﬂt{'.'nmcmlﬂ for GavGe Grasses, G. W. Butlin,
L4
8005. Moror Breverrs, A. A. Taylor and H, H. Beak,
Bristol.
3096, RaiLway Vestinure Carriacms, W, 8. Laycock,
SheMeld.
3007. Pwrox Packmsa Rixas, W, H. Wilson, Glasgow.
mg_m WaEeLs for Moror Vemicuxs, J. R. Croft,
W
8099. DraiNixo CoxpexsEp StEAM, W. B, Cleverly and
W. J. Tranter, Birmingham.
8100. ReversipLe Draweack Locks, A. Foster,
Wnlrﬁrhnmptun. p
3101. MaxvuracTURING PropucER Gas, C. Whitfield
mn[ﬂmm. i o \
8102. ICATING Vick for TrasMcams, I. Boul
Manchester., N
8108. Woop-workixo MacuIsEry, S. Dean, Halifax,
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S1M. Carmigrs for Verociroms, H. G. Turner,
Coventry.

Hlﬁ.&ﬂa’m’n, B. Hindle and A. Reay, Hetton-le-Hole,

8100, Locka, W. K. Kaye, Bradford.

4107, Drivizo Gear of Moror Vemicims, F, C, Noar,
Manchester,

8108, Propuvciwa CoLovm TRaxsrormaTions, H, Lestar,
Cardiir,

8100, Wassaixa Fionovs Materiars, H.
London,

8110, Heariva Arranatus, A. HIl, Glasgow,

3111. SiwrLirviva the Pravine of Music, J. Hill,
London.

3112, Comuixen "' Rest " for Bivviaros, H. Jackson,
London,

8118, Drawixa-orr Tarka for Liguips, A. and J. Gordon,
ﬂll.qf)nw.

3114, Doverarr. "Ssvas” for Sroves, D. Gillios,
Glusgow, ]

8115, Wrisoisa Macmisms, J. D, MeCallum and A
Stewart, Glasgow.

3116. Two-srger Homd for Cvouxs, H. I. Jacques,
Bristol.

8117. VarmapLe Gramriva for Exarwes, F. Mitchell,
London.

8118. FiLraxa Strurry for MarrressEs, H. Kcohler,
Glasgow.

8119. Porse, T. Wilcox, Birmingham.

8120. Removing WATER from CvroiNnDERs of PAPER-
MAKING Macuines, J. White, Glasgow,

8121. PortanLe Lxa Rest, F. Cartwright, Glasgow,

8122. EasELs, J. Btevenson, Glasgow

8128. HanrvesTErs for PoraToks,
Glasgow,

8124. Ksives for Briciso Bacown, A. Sambrook, Bir-

mlnfhu.m.

8125, Ratnway CoMMUNICATING ArraRaTus, A. Brook,
London,

81246. Nur Locks, A. R. Mulvane, Glasgow,

3127. Bostix and Hre Form, C, H. Scott, Glasgow,

3123. VarmnsrLe Srxep Crutcw, J. H. Wyatt, Bt
Loeonards-on-Sea,

3120. Brakg Mgcaawisy for Bieveres, W, H, Smith,
Coventry.

8180. Couvck ArracaMENT to Lataxs, 0. H. Stead and
T. R. Smith, Birmingham.

8131. Tarrmo Fexpixc Borrie, R. J. A, and P, Stone,
London.

8182. Muoyrrrrs, W. Scheuer, London.

8138. StEaM Trara, RB. Warriner, London,

3184. Har for ApvErTisiNg, H. 8, and W, E. Woodyer,
Manchester.

8185. Boort for ApvErTisixG, H. S, and W. E. Woodyer,
Munchester.

8136, InsTRUMENT for SHowiNe the Tivg, R. W. Jenkins,
Hatfleld Broad Oak, Essex,

8187. Boors and Snoxs, W. Barber and J. Lawrence,
London,

8188. Toastiva BrEAD over a Sririt Lamr, E, Drow,
London,

8139, Fexp-waTER HeatErs for Horumms, 1. Walts,
London, '

3140. Baxp for Warkivo Srick s, T. obinson, London.

8141, O Lasrs PropuciNag an INCANDESCRNT LicaT,
W. Currie, Belfast,

3142. Ervectric Frse Switcues, J. J, Stockall, jun,,

London.,
8148. Crorn-roLpiNg MEcuaxIsM for BookrinpiNo, F.

D. T;ylur and The Smyth Manufacturing Company,
London,

8144. Cover for ProrEcTiNG Boors, W. J. Radford,
London.

3145. Arparatus for DeviveriNg CaEcks, A. Marsh,
London.

8146, WivomiLes, B. Russell, London.

8147. SomstrroTe for CeLLovorp and Hory, The British
Xylonite Company, Limited, and J. N, Goldsmith,
London,

3148, ImpaRTING STIFFNERS to Rismows, C. E. Dixon,
London.

8140, Straixixo Liquips, F, Bailoy and F, H. Jackson,
London.

8150. ExtracTiNG Farry MATTERS from Bowms, W. R.
Smith and E. G. Scott, London,

B151. Arpramatos for Davine Gramx, J. G. King,
London.

81562, Curriva Parer, J. Deiches and W, Hartmann,
London.

8153, Avpramratus for SrINNING YARN, J.
London. :

8164. Domrinoe Carms, A. Laporte, London.

8156. Lockina Lasps In their HoLoxrs, J, C. Taylor,
London,

9150, VestiLaTing Pomrts, H, H. Lako —(J. IV, Atlee,
United States.)

8157, Frrrivos for Exsncisine AprparaTUus, F. W,
Croucher, London,

8158. Arparatus for Makixa Cois for ELECTRICAL
Arraratos, E. A. Carolan.—(The General Kleelric
Company, United States.)

8150, Macmixe for Besxpiva LEatugm, P. Cousin,
London.

8160. Lames, R. W, Neale, Birmingham.

8101. Lapies' UsperweariNae Arpaner, K. Morgan,
London.

3162. RaomuoipaL, W, N, Gething, London,

3163. Rorrixa Mits, B. Gerdau, London.

9104. Swircanoarps, E. Parry, London.

9165, Brusuxs, E. R. King, London,

31060, Rorrixo SHEET MEraL Sreies, G. B. Johnson,
London.

8107. Rai. Boxnps, W. E. Oakley, London.

8108. Boarvr or NEckTie Fasteser, E. A. Hormr,
London,

3160, Corour Printixag, . W. L. Hurst, London.

3170. Erkctric Brakes for Woekrs, It. W. James.—
The Algonguin Blectvic Brake Company, United

8171. Frasm-LiontT SrawaLLiNg ArparaTUs, J. Reid,
London.

8172. CoinN-FrEED ArrarATUd for EvgctriciTy, F. H.
Urry and W. Hayden, London,

8178. AwtiviciaL PerFOME, O. [mray.—(Farbirerke
vormals Melater, Lucius and Briining, Emuy.a

8174. Manvracturg of UrtRAMARINE, C. F. Cross,
London,

8175 Roor Structures, H. Aikon, London.

8176. Govr Baris, L. E. Amedroz, London.

8177. Prevextinag CrimyEvs Crackino, E. Burzlafl,
Reading.

8178. Pre-xnviNa Woon, 8. E, Haskin, London.

3170. Masuracturg of ImitaTion Horx, R. Rausch,

Courtoon,

6. Paton, jun.,

Hayden,

London,
3180. MacuiNgs for CLEavi¥a Corrox, R. E. Evans,
London.
8181. Makixa of Wrexcnaes, C. Landeker and F. Albert,
llmﬁnm of ORTHOAMIDOPHENOLSULPHO-

Actp, R, B. Ransford.—(L. Cassella and Co., Germany.)

8183, *T:Lmlurnv. R. B. Ransford.—(The Delany
Fo Company, United States.)

8184, MuLTIPLE-CYLINDER ENGINES,
W. G. Murray, London.

8185. Disu Covens, A. Lawrle, London.

3186, RarLroan Tracks, T. J. Middlebrooks, London.

3187. SreEp Goversoms, A. J. Riley and J. Warry,

3188, Corrixo Ivory, C. Traeger, London.

3180, MiNERAL Savms, E. Langheld, London.

9100. Marrress, J. R. Nolon and F. R. James,
London,

4191, Paorocrarmic SnorTers, A. J. Boult.—(/, Erne-
mann, Germany.)

3102, CrsTR FUOAL MILK and CrREAM SEPARATORS, A, J.
Boult.—(The Ramesohl and Schmidt Aktien-Gesellachali,

Germany.)
8198, E!’l{'ﬂ Ispicators, A. J. Boult.—(0. 6. and .

¢ Glockner, Germany.)
3194. EHIL'H'II:I of Orgs, E. H, Schwartz, London.
8105, ErkcTRIAL MEAsURING and INDICATING INSTRU-

B. M. Young and

MENTS, E. Bois, London.
81 HI_.'MI“ of Pmorograrmic Piorures in
zﬂul umrs, J, Bzezepanik, London.

8107, Tuxrmar Storaok for Bteam AvromoriLes, W,
J. Davy, London.

8108, Amnc Lamrs, J. A, Rignon, London,

31, Evecrrical TransMissioN of Powen, O, D, Lucas,
London, -

8200, OpraiNiNg MEASUREMENTS from DIVIDED SCALES,
W. Love, [ondon,

8201, CaNTRIFUGAL CREAM SBEPARATORS, W. I', Thomp-
gon, —( B, Garin, France )

8202. CexTrI*vOAL CrREAM SEranaTore, W. P. Thomp-
won. —( 8. Garin, Franee )

3208. Avromatic PnEssunk RenvciNo Vauve, H, 8,
Elworthy, London.

3204, TrovLeeys and Teorixy Pores, A. L. Tyerman,
Liverpool.

8205, MaxuracTuRE of SBoap, P. C. D. Castle, Liver-
ool,
. Maxvracrure of Morarr of Pzamr, P. C. D.

Castle, Liverpool,

8207. Reraivina Lapmes’ Bkirrs in Posirion, H. B
Harris, Liverpool,

8208. MiseEraL Water Borrie Boxws, J. Edwards,
Liverpool,

3200, SappLres for VerocirEpks, R, Coultoux, Liver.

82

il
Biﬁ: IT.mL:t for Puonoanarns, A, A, Bergman, Liver-
VWAL,
!:E:IIL Oasorise (as Macming, J. T. Wood, United
Statos,
4212, GeNErATOR for GasoLINE Gas Macnixes, J. T.
Wood, United Statos.
EE!EE. Sayery Braxes for EcevaTors, F. Houle, United
tates.

11th February, 1903,

3214. Frower HorLoxr, W. J. Cross, Birmingham.

82156. Coorcuks, F, 8. Willoughby, Manchester

8216. SprAY CaArRBURETTERS, A. L. Oram, Birming-
ham.

8217, Loom Smurries, W. Lord, Manchester.

8218. Hammocks and Hammock CoAIRs, W. Cutler,
Birmingham.

3219, PrEvENTI®O AcCIDEXTS from OVERHEAD TROLLEY
Wirgs, J. Titley, Birmingham.

8220, VestiLati®o Saarrs, Hardy and Padmore,
Limited, and J. S8outhall, Worcester,

8221, Lavatory Basins, A. Sherwin, Hanley,

8222, AvsusTanLE Loop Guarp for Hams, J. Decks,
London,

5223. Hvyvopraviic ApprAraTtus, J. C. Etchells, Man-
chestor,

3224, Locka for Doors, L. W. Sliarpe, Manchester,

8225, Maging of PLaster of Paris, W, Brothers, Man-
chester,

3226. HasoErs for Ovearngap Trourev Wikes, A.
Richardson and W. H. Allen, Manchester,

8227. KxivE CLeawkrs, E, Roberts, London.

3228, Coumivep Humand AxvLE-nox, W. Kenyon, S8outh-
wort, Lancs

3220, Deviverizg Marcags, A. Jamieson-MeGregor,
Glasgow.

8230. Gorr BaLrs, J. H. Roger, G w,

3231. Noamvs, G. E. Mycroft, Nottingham.

9282. MippLixaes Pomivigrs, R. J. Fowler and G.
Briddon, Manchester,

8238, Gas Frrrivos, T. Gregson and R. Ramsbottom,
Manchester,

1284. Crosgr Fruemixa CrstErxs, J. Wood, Man-
chestar,

5285, NrEam Ewoiwes, W. Thom and E. A. Pickup,
Manchester.

8286 Tararivo Hioxs for Taswing, 8. K. Felton, jun.,
Manchester,

5237, SockeT FasTENiNo for Scarws, T. Dymond, Bouth-
ampton,

Hﬂﬂ.pﬂucmuu Axivars, F. C. Lynde, Withington,
Manchester.

8280, Creawixa Pires, J. F. Phillips and W. Button,
New Ferry, Cheshire.

8240. Pickixa Ur Piwo-rose Bavris, J. Rogers, Bir-
mingham.

8241. Stexve Liwks, F. Marson, Birmingham.,
3242, Rroviariyo Feep Cumrves on Bourcners, E,
Walter, Germany.
8243, GAs-LIOGHTING H. Clauss and W,
Schmandt, Glasgow,

8244. Erxcorric loxition, A. Eckstein and H. J. Coates,
Manchester,

8245. Spriva Cngex Noums and Rixes, R. Lindsay,
Dundee,

8240, Razon Pasrte. 8. F. B. Knowles and F. G. Cole,
Brixham, Devonshire.

8247. Davrisa Parer, P. E. Trainer, Gorton, near
Manchestor.

8248, INTRRCHANGEADLE SPEED GRARS, C, T. Crowden,
London.

8249, Lomsmicarion of MacmiNEry, T. Clarkson,
London.

8260. Guarps for SELy-PROPRLLED CARs, J, W. Mellor,
London.

8251, Crivsfor the Srems of HaxpLE-pARS, E. W. Bohle,

DEVICE,

Birmingham,

8252, Lips of Disugs and Boxzs, E. A. Jones, Bir-
mingham.

8258, HampEwixa StEei, E. A. Down, Loughton,

Essex.
8254, PrevesTivo Tires Bxippixa, C. A. Hunton,

London,

8255, Tines for WaERLs of VEmtoLes, W. M. Edwards,
London,

4250, ScaLes, H. Hausrath, London.

8257, AvromaticaLry Weiomixa Goons, H. Hausrath,

London,

8258. Horpixo Device for Corvams, J. Hucber,
London,

8250, Appiva and REcorpiva Macuisg, W, TL Pike,
jun., London,

8200. Arvrxing Srames, J. R, Torner and M. Stimpson,
London.

8281. Tap for Corxkep Borruxs, T. B. Payoter,
London.

§202. Tomerisa Brock, J. Inches and J, Huteson,
Grimaby.

8203. VexTiLaTors, Ewart and Son, Limitoed, and F,
J. D, Hulinghurst, Wendover, Bucks,

5204. Macmise Guarps, E. Willismson and F. A,
Schmidt, Tunbri Wells.

8205, ArrarAaTUS for Recorping DisTancs, G. E. Prince,
London.

3206, Apparatus for PRonUCING BOUND VIBRATION in
Warer, H. H. Lake.—(Submarine Signal Company,
United Elamj

8207. Srup, J. de Koningh, London,

9208, FIRE-EXTINGUIsHING ArPaRATUS, A. E, Percy,
London.

32060, Sgarivo Borriks, W. P. Thompson.—(@. 8. Gil-
chriat, Avgentina.)

9270, Masvuracturg of Grass AnticLes, P, T. Sievert,
Liverpool.

9271. GriNpING APPARATUS, B, Graf, Liverpool.

3272. Matorizo Seirits, F. Boyling, London,

3273, Prerune Framzs, A. Woodgate, London.

4274. Euxcorriorry MxTems, Theiler and Co,
London,

4175, Forpixa MAcH A. Brad, London.

3276, Fisaixo Rexrs, T. R. Preedy. London,

4277. Grouriva Gas Pumivigrs, H. Allen and B, D.

Henley, London.

4278, Gas PropuerioNn and DistrisvrioN, B. H.
Thwaite, London.

3270, Crock Casms, G. F. Bley and H. Williamson,

Limited, London.

London.

London.

United States.)

London,
3284 D
London.
| 3285, BoiLkw, J. B. Prudhon, London,

3280, Trovskns ProrecToR, W, G. Walkerand W. Bryan,
3281, CoxTronuixa Lirrs, H. Hein and Moller-Holst,
3282, Frum Cartripogs, Kodak, Limited.—( IV, B. Cline,
3288, Packixo for Srorrixa-poxes, W. Kollermeyer,
pivise Guar of Vemicues, J. A, McMullen,

Fes. 20, 1903
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Lawex, &c, G. Grolff,

3286, Racx for HoLpixa
London,

8287. CovErs or SrtorrErs of Vessmis, J. Maiden,
London,

3288, Iuiosion Devicss, H. I, Lake.—(A. 4. Welah,
United States,)

8280, Divinixg Compasams, T. Btang and H. Gullestad,
London,

8200, Devices for SvsrexoiNag Contaiss, W. J. Poole,
London,

8201. Winpow Sasuxs, W. B. Sturges, London,

8202, TreaTiNg Bark, C. E. Stephan, Loxndon,

8208. Hixag, T. J. Hubble, London.

8204. AmtIFiCiAL Stoxe, J. Purvis and T. Rouse,
I.ﬂlldut].

8205. Pressxs, T. Conley, London,

8200. Arpanatuvs for HramiNo, J. E, and J. E. Bennett,
London,

8207. Recrirving and TrawsrormiNg ConreEsTs, G,
Bambery, London,

8208. Teixscoric Lavpers, &c., J. W. Pearson,
London,
99200, NEEpDLE3 for Bawina Macnmines, W. L. Webster,

London.

3300, OveERARADp SEwiNg Macmines, W. L., Webster,
London.

8301. Wasmanee Ware Paremns, K. F. W. U. Grabau,

London,
8302. RecierrocaTivg Pomes, F. C. Haste and C. W,

Milne, London,

9808, Tows, F. A. Antenpohl and L. Weigand,
London.

3304. Fricriox WoeeL Spexp Gean, M. Gittner,
London,

3805. Avromatic Hixces, C. Philippl and H. Maurer,
London.

34800, FEep Pumre for Steam GexEraToRs, L. Fried-
mann, London,

4807, Coxk Ovews, The Otto-Hilgenstock Coke Owven
Company, Limited.—(C. Otto and Co., Germany.)

8308. Maxixo Bricks, O. Imray. —{Carborundum Com-
pany, Uniled States.)

88300, RELEASING DBRAKE
London.

8310, Bgragz for
London.

8311. Lawixo of Axies, W. H, Tommson and W, G,
Hanna, Londo .

3312, FastENixc WIRE Fexcixo, J. Harrison and N.C.
Cockburn, London.

Levirs, A. Beaugeois,

RoLrLiva Brook, A. Beaugoeois,

SELECTED AMERICAN PATENTS,
From the United States Patent-office Official Gasetie.

704,081, Rock-priv. CAvcE, M. Mclale, Phonir,
and J. Trainner, Eholl, Canada.— Filed October 10th,
1001.

Claim - (1) A drill chuck having a curved tapering
communicating with the drill chamber, said
having its ends leading out through the wall

of the chuck at separate and distinct points one above

the other, and a curved and tapering key in said

704 081]

pissage, as sot forth. (2) A drﬂli eltii,wk h?:ltnlill
curved tapering ¢ communicating w 10
sald pas

drill chamber, » belng clrcular in cross
gection and having its ends leading out through the

wall of the chuck at separate and distinct points, one
above the other, and a round, curved, and taperin
key fitting in thesald passage, said key being provid
with a longitudinal groove in its outer periphery, as
set forth.

704,144, Crxrravocar Poue, H. Sulzer, Winterthur,
Sieitzerland. —Filed December 2nd, 1901,
Claim. —A centrifugal pump adapted to be driven
at a constant speed and comprising a plurality of
pump sections arranged in series relution with respect

704144
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to each other, each pump sccetion communicating
independently with the outlet, whereby by u]l)on‘lng
one or the other of such communications the lifting
power of the pump may be varied without varying its
speed, as and for the'purpose set forth,

704,649, EixcTricaAL FURNACE FOR
HI0HLY - REFRACTORY SupsTAxCEs, .
Brooklyn, N.Y.— Filed October 80th, 1901,

Claim.—(1) In an electrical nmmi:us for makiog
caleium carbide, an cleetrical circuit, a carbide con-
ductor included in said circuit, whereby said conductor
is majatained incandescent, means delivering carbide-
forming moaterials to the heating field, and means
uninterruptedly moving the caleium earbide from the
heating field as fast as formed. (2) In an clectrical
apparatus for making calcium carbide, an electric

TREATING
Ma.rim,

eirouit, whereby sald conductor is maintained incan.
descent, means moving the calelum carbide from the
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heating field as fast as formed, and means supplyiog
carbide-forming materials to the heating field.

704,808, BrrrEcu Mucuaxwm, J. F. Meigs, South
Bethlehem, and 8 A, 8. Hamwmar, Hethlehem, Pa,.—
Filed July 312, 1900,

Claim.—{1) The combination with the breech and

breech block provided with scctional threads or collars,

of a frame carrying the breech block and having a

recess, a guide rod extending along the recess, a rack

bar mounted to slide lon the guide rod, and a lever
conmected to opernte the rack bar, substantinlly as sct
forth. (2) The combination with the breech block

and the primer opening, of & hammer provided with a

atem sliding in the breech block and with a head, and

swinging on its stem to and from said opening, sub-
stantially as set forth. (8) The combination with the
breech hilock and primer opening, of a8 hammer pro-
vided with a stem sliding in the breech block and
with a head, and swinging on its stem to and from
said opening, and a vent cover and firing pin carried
thereby connected to swing with the hammer over

[704.888] \
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and from the opening, substantially as set forth. (4)
The combination with the breech block and er
nEaulng. of a hainmer provided with a stem sliding in
the breech block and with a head, and uwiuﬂug to
and from said opening, a vent cover and firing pin
carried thereby connected to swing over and from tha
opening, an extractor, and means for operating the
same on the movement of tho vent cover, substantiall
as set forth (3) The combination with the breec
block and primer opening, of ahammer provided with
a stem sliding in the breoch block and with a head,
and swinging to and from said opening, and means
for mechanically swingiog the hammer on its stem
into and out of position on the turning of the breech
block, substantially as set forth,

704,913. Rorary Exaixng, F. A, Pallé, New York, N. Y.
— Filed January 11th, 1002,

Claim.—A rotary cungine, comprising a cylinder, a
piston mounted to turn execentrically in the sald
eylinder, and having recesses in its peripheral surface,
the inner walls of the recesses belog segmental, piston
heads having a segmental shape and mounted to
swing in the recesses of the piston and in sliding
cogagement with the periphberal inner wall of the

704,913

A e

recesscs, each Fiutun head having side arms fulcrumed
on the sides of the piston near the periphery thereof
and at the centre of the recesses, blocks mounted to

slide on the inside of the rim of the cylinder, each
block having a hinged connection with u correspondin
piston head, the sald cylinder being vided wi
in its rim at opposite sides thereof, and channels
eading from said ports, a pipe leading from each of

cirenit, & carbide conductor ineluded in said eircuit, | said channels and connected with a supply pipe, the
whereby said conductor is maintained incandescent, | said pipes being each provided with a valve, and
and means continuously moving the caleium carbide | exhaust pipes each conncoted with one of the
from the heating field as fast as formed. (8) Inan | pipes at a point between the valve and the con
electrical a tus for making caleiun car lnlul thn;lgwitht-hn chaunel, the said ust pipes
electric circuit, a carbide conductor included in sald | being provided with a valve, ns set
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