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DOCKYARD NOTES.

A CORRESPONDENT writes to us, much exercised in mind
over our having called the Italian Lepanto a first-class cruiser
instead of a battleship, in December last. It is harking back
some while; however, he is not the first that has charged us
with heresy on this score, and because we do not incline to
accept official designations as the last word. The Lepanto
is not a battleship, unless the Powerful, Diadem, Hertha, Sai
Yen, and a score of similar ships, are also battleships, for she
is identical in design to them, or rather they are improve-
ments on the same design. All trust to Providence to pro-
tect their water-lines, and, save for their armoured deck, have
no armour beyond some about the guns. That about the big
guns of the Lepanto serves no purpose at all—the guns them-
selves are at the mercy of a Maxim, and a few 4'7 shell
could wreck their supports. The armament per se makes no
difference. In a fleet action the Lepanto would very pro-
bably give out a few nasty hits, very possibly sink or disable
one or two ships, but in a very short while she would be a
floating wreck. Her sole chance is to get her blow in first,
which might make her a good ship for a duel; but for
general action her fate is certain destruction. In the present
stage of naval warfare ships must be armoured, or else give
action only as a last resort, and in full expectation of a Kil-
kenny-cats sort of affair.

TaE same correspondent also objects to a statement of ours
that the designation * armoured cruiser "' is now more often
than not meaningless. It is too long ago to carry on the
argument at length; but it should by now be thoroughly
obvious that a system whereby the Fiirst Bismarck is reckoned
equal to the Chiyoda is open to misconception.

TrAT periodical puzzle to naval officers, the obsolete ship
crusade, 1s on again, and the Admiralty are implored to take
an example from Spain, which has recently done away with
fifty ships as obsolete or useless to her. These enthusiastic
advisers, however, as usual, only partially grasp the situation.
In Spanish hands a Majestic or a Diadem would probably be
just as obsolete as Vizcayas, Don Juan d'Austrias, Numancias,
or any others. The fifty condemned vessels are condemned
primarily because the cost of keeping them efficient is more
than Spain can well afford. The British Empire, however,
can afford to keep her old ships, and, in the opinion of most
naval officers, does wisely in doing so. There is no telling what
uses these old ships might not have in a war. The alterna-
tive shouted for by the Navy League—reconstruction—is not
worth the candle. Apart from that, it is quite overlooked
that reconstructed ships swiftly grow obsolete again. It is
always a sounder policy to spend the money in new craft.
But as in the old days old ships were preserved for use as
fire ships, floating batteries, and so on, so in the next war
circumstances may arise that will render our so-called *“ death
traps " exceedingly valuable.

Tre * old Navy" dies hard. In last Saturday's Army and
Navy Gazelte an * officer of wide experience " growls about
the recent manceuvres. This shipmate of Noah is distracted
at having seen a ship leaving harbour with her lower booms
out, and at encountering men on board her with white cap
covers on at 10 pm. A mark of exclamation accentuates
this last crime. From the old-school standpoint naval
efficiency began and ended with this sort of thing, admirable
enough in its way. Unfortunately it was these ‘ officers of
experience,” now hngp'ﬂy on the shelf, who used to throw
ammunition overboard because firing spoilt the paint work.
Ships exist for sterner Eurpnaua than as show objects, and it
is a happy thing that the modern Navy realises it. We can
make a shrewd ?uean at the offending ship, and venture to
guess that in all essential things she was far more efficient
than the pattern ship where they were so particular about
CAp covers.

Tar Marconi system of wireless telegraphy is definitely
adopted for the British Navy, and twenty-five sets have been
purchased. Marconi gets a royalty of £100 a year on each.
There is no question among naval men that Marconi's is not
merely the best system, but the only one of value.

Tue Russians have laid down, or are about to lay down, a
new battleship of the Borodino type to be named the Kniza
Suwaroff, after the famous general. Another ship, whether
of the Retvisan or Peresviet type is not quite clear, is vaguely
projected at Windau.

Tar 32-knot destroyer Albatross is to be commissioned at
Chatham for the instructional flotilla.

A NEW coaling point is to be constructed at Portsmouth—
not before it was wanted. It will be on the Gosport side, and
is designed to be of use—a feature lacking in the present
point, which is too small to be of much service.

From the current Le Yacht we glean that the Revenge,
repairing at Chatham, and the Hood, are to be re-armed with
quick-firers.

TaE new United States submarines will be a trifle larger
than the Holland. They are to be named Adder, Grampus,
Mocassin, Pike, Porpoise, and Shark. With some of the
names there is that poetical appropriateness characteristic of
American ship names—but why Mocassin ?

Mucu has been written on the important subject of
utili blast furnace slag, and, nmnrdin? to Mr. R. C. von
Schwarz, the gradual enlargement of blast furnaces has consider-
ably increased the quantity of this product. Its chief use now is
in the manufacture of cement, and Mr, Schwarz, after setting
forth the details of manufacture, gives the following as an analysis
of the finished slag cement :—Loss on i%nitiun. ‘70 per cent.;
silica, 23°70; lime, 569°08; alumina, 6°14 ; ferric oxide, 1'80;

140 ; sulphuric acid, 1°30. Slag cement is dis-
tinguished by its exceptional high strength of compression and
tensile strength, es lly after a longer period of hardening.
For instance, a mixture of 1 part of cement with 3 parts of
sand showed tensile stre after 28 days, 2821b. to 3?3?[1. per
square inch ; strength of compression, b, to 2920 b, per
square inch ; tensile ntmnﬂéi after 360 days, 538 Ib. to 700 Ih,
strength of compression, 4260 1b. to 6760 Ib,

GREAT NORTHERN RAILWAY.—NEW RAILWAY
AT NOTTINGHAM,
By R. F. Benyerr, Construction Department, G.N.R.
No. IL
Forrowisa the arches last described in our issue of
the 17th inst., is an important steel structure called the
Gasworks Viaduct, consisting of nineteen spans of 51ft.
each, carried on steel stanchions, which are supported
on cast iron cylinders filled with cement concrete and
carried down to the sandstone rock. This type of struc-

ture was necessitated by the narrow spaces within which
the supports had to be carried ; this space was confined on one

r Fig 3.

Dealing with the former portion first, three cylinders were
employed, the centre cylinder being 6ft. in diameter, and the
two outer 4ft. 6in. in diameter; they were of cast iron, and
are partly shown on drawing Fig. 3. They have inner flanges
3in. wide, for bolting the different lengths together. The
cutting edge was cast with the bottom length, and was 2in.
thick at the widest point. The different lengths were
attached together by twelve lin. bolts. The metal, in both
the 6ft. and 4ft. 6in. cylinders, was 1%in. in thickness, The
bottom lengths of the cylinders were cast 5ft. long, the re-
mainder being in 5{t. lengths, with the exception of the top
lengths, which were cast to the length required, when the
cvlinder had reached its final bed,
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GASWORKS VIADUCT-STANCHIONS, &c.

side by the Nottingham Canal and on the other side by the
Nottingham Corporation Gasworks, and was occupied by the
sidings which are used for the coal wagons required for the
gasworks.
were not only to be maintained, but were not to be stopped
during the construction of the works; it was impossible,
therefore, to build the usual brick piers, as there was no
room between the sidings to construct them, and it was

It was one of the stipulations that these sidings |

Preparatory to sinking the cylinders four pi'es were driven
four-square and properly strutted. The cylinders were then
pitﬂh’:} between two guides and the excavation commenced,
the earth being taken from inside under the cutting edge of
the cylinder. The latter was then weighted and sunk as far
as the excavation would permit. This process was again re-

eated until the cylinders were sunk down to the water-
aring strata. Steam pumps were then fixed, and the

therefore necessary to employ such small piers as could be cylinders carried to a further depth until the water over-

got in a 12ft. space.

The type of structure employed is analogous to that | the sinking under air pressure.

used on the Liverpool Overhead Railway, but of a stronger
type, as it had to carry the heavier locomotives used on the

It was then necessary to proceed with
An air lock was bolted to
the top length of the cylinders and attached to a small port-
able air-compressing engine, and sufficient pressure was

mastered the pumps.

railways, The maintenance and rearrangement of the applied to drive the water out of the cylinders. The excava-
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CROSS-SECTION OF GASWORKS VIADUCT AT

sidings under the viaduct was a matter of great difficulty
and expense, as the gasworks manager could not allow any of
them to be stopped for any length of time. The sidings also
necessitated the irregular spacing of the supports, which
could not be put in line, as they had to be placed between
the sidings where possible, consequently it was impossible to
place the columns under the main girders, and heavy con-
necting girders had to be put at the top of the stanchions to
take the weight of the main girders, which in many cases
came upon them. It was also necessary to arrange the
cylinders in two different systems, for at the commencement
only two lines had to be carried above, but the west end of
the vinduct had also to carry the platform of the new Lon-
don-road Station, and therefore these two lines spread out to
allow of an island platform being placed between.

Elevation of Piers N* 1510 I8
END OF PLATFORM

tion was then proceeded with, the gravel and earth being
passed through the air lock in the usual way until the
cylinders reached the sandstone rock, which was levelled
until the cutting edge rested all round on a firm foundation.
Upon this being obtained the cylinders were filled in with
cement concrete—in the proportion of five of gravel and sand
to one of cement—to witﬂnin 4ft. of the top, when the con-
crete was brought to a level surface, and short lengths of old
rails were put in the form of a square, the bottom two rails
being 4ft. 9in. long and the others 4ft. long. These
rails were drilled at the point of intersection where the

crossed each other for 14in, bolts. These bolts were screwe

for 1§in., and passed through the rails and fastened on the
underside. The bolts were fixed vertically and temporarily
to a square template above the ground level, and were then
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surrounded by concrete, with which the eylinder was filled

almost up to the ground surface. Upon this being com-
pleted the template was removed and the bolts were
threaded through Derbyshire grit ashlar bedstones. These
wore 5ft. x 5ft. x 2ft. 6in. for the centre cylinders and
4ft. x 4ft. x 2ft. Gin, for the outside eylinders. Upon these
bedstones were placed steel stanchions, upon which the super-

At the west end of the Gasworks Viaduet another arrange-
ment had to be made to carry the station platform of London-
road, which is well shown in Fig. 4. . _

There are in this case four main girders, viz., two
outer, carrying a proportion of the running lines, and two
inner, carrying the platform and remainder of the running
lines. The platform is carried on the top of the main girders

structure is carried. These stanchions vary in length from
23ft. to 30ft., on account of the differences of the railway
above and the sidings below. At the east end of the viaduct
there are three stanchions to a pier, and at the west end of
the viaduct, where the London-road Station platform is

carried, there are four—sce Iig. 4.

by means of cross girders. These are 5ft. 13in. centres, and

| gin. curved plates are riveted to the top with T stiffeners, to

cover the joints in the plates. The plates are covered with
asphalt, which finishes off the platform, the edges of which
have the usual tooled York stone coping, 3ft. in width. The
' joints of this coping are rebated, so that the vibration of

seen from the plan that this bridge 18 curved on hntl} sides
this necessitating the cross girders—both Lhc_-se carrying the
rails and those carrying the platforms—being of varying
lengths, and also of varying projection. Girder A is of the
single N type, with the necessary counter-bracing in the centre,
All the dimensions of the different booms, bars, &c., are given
in Fig. 5, so that no further explanation 1s necessary.

Girder D is of double system N type, counter-braced as re-
quired in the centre. All details will be seen in reference to
I"ig. 6. Fig. 3 also shows part of this girder. None of the
counter-traces in any of the main girders were fixed until
the girders had been loaded with dead load; when this had
been applied the bars were drilled on site and riveted up.
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The centre stanchions are H-shaped, 2ft. by 1ft, 6in., and
are built up of No. 4 steel inner I's 33 x 334 x § and No. 4
outer I.’s 5 x 34 x §, the web plates and side plates being
din. thick, The side stanchions are similar and have No. 4
inner I's 3 x 3 x § and No. 4 outer L's 4 x 3 x #, the
web plate and side plates being #in. thick. The stanchions
are well stiffened laterally at intervals by T's, and are spread
out at the top and bottom. The three stanchions form-

ing one pier are tied together at the bases by rolled

by a bracing girder, curved on

joists and at the top
the lower flange and straight on the top. This bracing
girder also serves to give a bearing to main longitudinal
girders above, where it is

not possible to place them - |
directly on the columns. 2
The bracing girders are 3ft.
deep in the centre, and 6ft.
at the ends, and are well
stiffened by tees and gus-

CROSS SECTION OF BRIDGE OVER CANAL

passing trains should not work out the cement, and thus cause
' an open crack in the coping.

At the west end of the gasworks viaduct are four more
brick arches of considerable width, which carry the platform
above. The brick abutments are very heavy, that to the east
having two blind arches, which carry two station stair-
cases from the road level to the platform level above. The
arches are of the same type as those already deseribed, and
carry the platform walls and the station buildings.

Immediately to the west of these arches is a large span
bridge over the canal basin; this is triangular in plan,
and is shown in Fig. 8, page 219. There are four framed main

sets. In all cases where
the longitudinal main gir-

der rests on the bracing
girders gussets are placed
to stiffien the web and dis-
tribute the weight. The
bracing girders are riveted

to the stanchions with Zin,

diameter rivets, 4in. pitch.
The stanchions were calcu-
lated on Gordon's formula,
and with an allowance for
wind and for the centri-
fugal force of a train when
passing round the curve
above. On the top of the

‘ |

1 - - ; —y -
| H_-.'F’_!’E_{"ff*!!f!‘!{?,’ﬂ rorly

bracing girders steel stools

were placed to carry the

longitudinal rail bearer
which will be described
later on. The stanchions,
and bracing girders, &c.,
are shown on Fig. 3. To
prevent damage to the
stanchions from any trucks
that might get off the
sidings, guards are placed
at the base. These consist
of 12 x 12 piles driven 19ft,
into the ground and left

[}

standing 6ft. above. One
is placed on either side of

face

the stanchion, and they are
connected by two rows of
channels,6 x 3% x &, bolted
at the ends to the piles.
The longitudinal girders are 51ft. long, the outside face
girders being 5ft. in depth, and the centre girders 4ft. Gin.
The outside girders carry an open lattice-work parapet, upon
which has been fixed a stamped wrought iron capping, which
has been fixed to line both vertically and horizontally, so as
to give a proper finish, and to overcome the necessary in-
equalities caused by the camber.

Between the main girders are fixed cross girders 10ft. 3in.
apart, 1ft, 7in. deep, and 11ft. 5in. in length. Upon the
cross girders are carried the longitudinal rail bearers,
which are of trough section, and carry the longitudinal
timbers upon which the rails are fastened by coach serews.
The longitudinal rail bearers are connected together, and also
to the main girders, by gin. bent plates, which were covered
with asphalt, and down which the water runs to a grating
which was put in at the end of each span, whence the water
18 led to the drains.

The main girders are riveted to the stanchions at one end,
and are loose at the other end, where slotted holes are put in
the bed-plates, giving the girders a range of expansion of 2}in,

Fig.

Details c,JF Rockers,

IC—DETAILS OF EXPANSION BEARERS

girders of the N type and of the following lengths—A being
02ft. long, B 101ft., C 120ft., and D 165ft. long. Girders A
and D are shown respectively in Figs. 5 and 6. A cross
section of the bridge is shown in Fig. 7. The main
girders A and B are 9ft. 4in. in depth out to out, and C and
D are 18ft. 6in. deep out to out, each pair of girders, namely,
A B and C D, are braced vertically and longitudinally to
withstand the wind pressure, and carry on the top cross
girders, which are bracketed out for the parapets. The
parapets are of open lattice work. The rail bearers are of
trough section, and of the same type as those already
described for the gasworks viaduct. Spanning across from
girder B to girder C are a number of cross girders to carry
the station platform. These cross girders are 4ft. Gin. apart,
and are connected together at the tops by gin. curved plates,
which are covered with asphalt to form the platform of the
station ; these cross girders also carry the station buildings.
The cross girders corbel out at the ends, and the York stone

platform coping overhangs still further, so as to give the
necessary amount of projection to the platform. It will be

As the main girders were of different spans, special provi-
sion had to be made for expansion, and it was finally settled to
have the girders fixed at the west end when they are approxi-
mately square, and have movable rocker bearings at the east
end, where the difference of the length on account of the
skew was very great. The expansion joint was carried up to
the level of platform, and a groove left in the same, which is
covered by a loose chequered plate. The bearings of the
different bridges are shown in Figs. 9 and 10. All the bearings
consisted of cast steel. The ends of the girders worked on
an 8in. steel pin, and at the sliding end of the bridge 8in.
rockers were employed. The rockers were stamped out of
tire steel, and all the pins carefully machined, and all sur-
faces in contact planed. After the girders were fixed the
whole of the bearings were covered in with a steel box, which
can be easily taken to pieces and lifted out so that the bear-
ings can be examined and oiled.

It may readily beseen from the foregoing description of the
bridge that care had to be taken in the calculations for the
girders, as there is a large variety of loadings. The inner
girders especially having to take as dead load not only their
own weight, but also the weight of the platform above, and the
station buildings and platform coverings, and as live load the
proportion due to them from the trains, the crowd on the
station platform, and the wind pressure on the girder, the
platform buildings, and the roof. To this must also be added
the action of the brakes in stopping the trains, and also
the centrifugal force in the fast trains due to the curve. It
will also be seen that the proportion of the live load due to
the train that comes on each main girder varies as the curves
throw the rails further or nearer the centre line of the main
girders.

The initial stress on the different portions of the bridge
was proportioned according to the difference between the live
and dead load, which made the working stress on some of the
various members small. No member was worked up to more
than 6:5 tons per square inch, the Board of Trade limit, but

- many do not exceed 45 tons per square inch,

Special arrangements had to be made to carry the bases of

. the roofing columns, these being fixed in steel boxes, placed

' house motors to all kinds of purposes,

between the cross girders. These boxes had a bed of conerete
put in, upon which the columns were set, with holding-
down bolts through the same, the bases were then concreted
and fixed securely in the boxes.

CATALOGUES.

The Campbell Gas Engine Com
on a test of the Campbell oil
field, of Heriot-Watt College, Edinburgh.,

Doulton and Co., Limited, London.—Sanitary specialities for
hospitals. This book contains every apphance of a sanitary nature
which is likely to be required in %‘:nspltals. It is well printed on
good paper, and the illustrations leave nothing to be desired.

Westinghouse Electric and Manufacturing Company, Pittsbu
I: “ I.F.”S.ﬂ,.-—ﬁ glance at the handsome hgﬂ ntitl
Power,” which has just been issued by this company, recalls the
adage, ““If a thing 1s worth doing at all, it is worth doing well.”
I% illustrates the applications of electric power through Westing-
: and the illustrations are
produced in the most perfect style. The descriptive matter is
printed in four languages, French, English, German, and Italian.
I'he general get-up of the book is wartﬁy of special mention.

A. G. Mumford, Colchester.—Catalogue No. 6, 1900 edition,
Marine engines, land engines, auxiliary plant for marine or land
ru]'pﬂ:aﬁa, launch machinery, water-tube boilers, marine and launch
oilers, stern-wheel steamers and tug-boats, pumps, pumping
engines, and steam, water, and gas-valves, Since the fifth edition
of Mr, Mumford's catalogue was issued in 1895 considerable
additions have been made to his works. The manufacture of
En.t?nt water-tube boilers is now an important feature of the
usiness, A word of praise is due to the producer of this hand-

some catalogue, printing, paper, illustrations, and binding being.
alike of the highest qunlit}'.p 9 ’ e

pany, Limited, Halifax.—Report
Eii:ngtna conducted by Professor Stan-

rgh
. entitled ** Electric
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