
OCT. 12, 1894. 

THE ENLARGEMENT OF LIVERPOOL STREET 
STATION, GREAT EASTERN RAILWAY. 

No. IV. 
ParcelB Officc.-It is due to the fact that the terminus of 

the Great Eastern Railway is on the low level that the 
11 Parcels Office," which we now proceed to describe and 
illustrate, appears, when viewed from the platforms of the 
station, to be upstairs, or on the first floor, whereas the en­
trance to it from Bishopsgate-s treet is readily effected by 
means of a. pair of inclines, one for ingress and the other for 
egTess, of easy gradient, shown in the " General Plan of 
Parcels Office " in Fig. 1, at 0 0, D D, and in elevation in 
Figs. 4 and 5. There is a.n incline in Liverpool-street, 
near its junction with Bishopsga.te-street down to the 
entrance gates of the terminus of the Great Eastern 
Railway. 

General plan.-The general plan in l<'ig. 1 represents, 
therefore, what may be called the ground floor of the Parcels 
Office, which consists of a. pair of central spans of 30ft. 
each, a. pair of covered approaches also of 30ft., situated 
on each side of the main portion of the building, and 
forming a continuation of the inclines from Bishopsga.te­
street, and a pair of wings or returns of the same span 
of 30ft. These dimensions are a.ll measured in the direc­
tion of the lines of track-that is, in the direction of A A in 
Fig. 1. At the broad end of the office, the central spans are 
connected with the foot-bridge over part of the existing 
station by a fantail-shaped covered gallery. At the 
junction of the gallery or passage with the bridge at 
E E, there is another foot-bridge at right angles to the 
former, shown in section and elevation in Figs. 6 and 7. 
Longitudinally the bays or spans are situated between the 
cast iron columns, which form the two central spans, are 
doubl£ and spaced 6ft. apart from centres. These bays 
vary in width from 42ft. 3!in. to 51ft. 5iin. and 5lft.ll!in. 
at the respective ends of the luilding. The inclined a.p-
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proaches already referred to are carried under arches 
which pierce the wedge-shaped site of the shops on the 
level of the street, shown in the Key Plan in our columns 
for June last, and thus form two gaps or breaks in the 
long line of shop frontage, above which are the offices 
of the company, constituting the real f&A;ade of the exten­
sion in Bishopsga.te-street. 

General de1ign.-From the general plan in Fig.l, cross­
section in Fig. 2, and longitudinal section in Fig. 8, the 
construction is as follows : Upon cast iron columns, double 
and single, are carried heavy wrought iron plate girders, 
unquestionably the best type to adopt for the support of a 
building, tho maximum load upon which in actual practice 
is almost en unknown quantity, and one in which a. very 
Fmall crack or thread, in any of the arches or walls, 
might be a. very serious matter. Anyone who bas designed 
a. warehouse for the storage of grain, especially if kept 
in a. loose condition, that is, in bulk, bas a. very fair 
idea. of the amount of the weight it is possible to pile 
up on the Boor. Into the longitudinal plate girders are 
framed the cross girders, also of the plate type. Upon 
them rest rolled steel joists, Sin. by 5in., and weighing 
31lb. per foot run, and to them are riveted smaller steel 
joistsortrimmers,4in. by l iin.,at 8tlb. to the foot. We 
may now pass on to the det.e.ils of the construction. 
F~undations.-The strata passed through before a.rtiv­

ing at the blue clay were composed first of made-up ground 
consisting of the usual miscellaneous description found 
under similar circumstances in similar loce.lities, then a. 
layer of earth, or the original surface of the gTound. Under­
neath this there is a. stratum of clean gravel, succeeded in 
downward progression by a bed of a. somewhat dirtier de­
scription of the same material. A substratum of yellow clay 
underlies the gravel, and in its twn overlies the blue clay. 
In Fig. B the approximate respective depths and thick­
nesses of the different strata are shown, and are readily 
ascertainable from the levels given at each change in their 
composition. All the columns and heavier parts of the 
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whole widening of the sta tion were founded at the maxi­
mum depth, reaching down to the blue clay ; but some of 
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tho walls t nd lighter portions of the buildings folJod a solid 
a.nd secure resting place upon the gravel. Had this Eub-
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shown under one of the approaches in Fig. 2, which re.n 
from the existing stat ion to Bishopsgate-street, at a 
depth of 6ft. below that of the fo~dat!ons for t~e rest of 
the work. In Fig. 8 is a part longttudinal sectton ~f the 
subway under the track and the platform~ respectively, 
and Figs. 11 e.nd 12 show the ~orrespon~g ~ross sec· 
tions at A B and C D. I n Fig. 12, which 1s a cr?ss 
section under the rail level, the arch of the subway, whtch 

• 

is 11-!in. in thickness, when underneath the platforms, 
as in Fig. 11, is replaced by rolled joists lit. 6in. deep, 
and small jack arches 9in. in depth of brick, as shown 
also in Fig. 8. The im·ert bas the Eame tbicknees as the 
arch , and is set on a bed of cc.ncrete 2ft. thick and 18ft . 
wide oYer all, including the side wallE, which are eo.ch 
an. in thickness. A vertical section in Fig. 9 shows tho 
intake or connection between the subway and the gas 
wains, which are 4ft. in diameter, laid in duplicate, 18in. 
apart, and col'ncctcd to~;(thcr as in Figs. 9 and 10. An 
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stratum been of a more ro~ky or harder character, and 
had it contained a. smaller proportion of sand in it, a. less 
depth might possibly have sufficed for some other parts 
of the structure. 

Cros1 section.-A cross section of the Parcels Office along 
the line A A- in Fig.l-is represented in Fig. 2, from which 
it will be perceived that the building itself consists of the 
two spans already mentioned, contained within its two side 
walls, and that both the ground and first. floor are intended 
to oarry loads of the maximum amount. It is no doubt for 
this reason that the cross plate girders carrying these loads 
derive n o s~pport !rom-that is, do no~ rest in anJ: degree 
upon the side walls, but upon cast uon stanchtons, as 
seen in tho cross section in Fig. 2. Above the first Boor, 
where the weights to be provided for are comparatively 
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of a. small amount, the Boor girders and joists are sup­
ported in the usual manner by the walls of the building. 
Both the side approaches and wings or returns are roofed 
~ a'!d protected by a. parapet plate girder, shown at P P, 
m Figs: 2, _4, and 5. In order to carry the mains of the 
Gas Ltghtmg nod Coke Company across the site of the 
widening, it was necessary to build a. subway for them, 

9 
I 
I 

I 
I 
0 

..._ I 

.l\. 

<? 9 
• 

I I 
I i 
I I 
I I 

~ ? 
1 I 
1 I 
I I 

' 
I 

f'19 2A. - P•re Lonqttudmill Section-
1 

j 
=;:r :::;== ,;=:::::;: ~ i i 

I I I I I 

w Jll j I b I 

• ]111'11'"' JJ!I I I 9 

• 

• 

enlarged plan of the iron grating, 12ft. by 6ft., is shown 
in Fig. 13. 

C~ncrcte, m~rfar, and bricks.-A bed of concrete l Oft. 
by lOft . by 2ft., surmounted by four tiers of brick 

footings, upon which is placed 
s9uare and 2ft. thick, forms the 
smgle columns supporting in Fig. 
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pa.rt of Portla.nd cement to six or seven parts of mixed of a. particular section. These double columns rest upon 
gravel and sand, but in " bad spots" the proportion of bedstones having a superficial area in feet of 12 by 
cement is increased. Three descriptions of mortar have 10 and a. thickness of 1ft. 9in. Five footing courses of 
been used on the worl's :-(1) Lime mortar composed of brickwork, with a. total height of 3ft., tra.nsfer the weight of 
one part of blue lias lime and t wo parts of sharp clean the superstructure to e. solid mass of concrete 21ft. by 19ft. 
sand. (2) Cement mortar of the same proportions, and 3ft. thick. For the footings in foundations, in the body 
substituting Portland cement for the blue lias lime. (3) or the backing of walls, ordinary stock bricks are used, but 
Black mortar in which the ingredients a.re, one pa.rt of the description employed for the facing varies in different 
sand, one of ashes, a.nd one of lime. This last descrip- parts of the works. Thus, the walls of the Parcels 
tion of mortar was largely used in the construction of the Office are faced for a height of about 4ft. 6in. from the 
heavy retaining wall reaching from the station extension level of the side approaches with Staffordshire blue 
to the bridge as Skinner-street, which we sba.Il hereafter bricks, and above that level with Leicester bricks. 
describe a.nd illustrate. The wall was buil t of old bricks Again, the two new side walls of the extension are built 
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obtained from the demolition of houses, walls, sewers, and 
other ancient structural relics, during the clearing of the 
site, and the wa.Il was faced with Brindle's bricks, which 
a.re of a. da.rk colour. It was also coped with bull-nosed 
14in. B B Staffordshire blue bricks, and so the colou r of 
the mortar was made to match. All the bedstones are of 
the well-known Darley Dale stone. 

Geneml construction.-Of these single columns the 
two exterior of the returns or wings marked C C in 
Fig. 2 have a diameter of 18in. and a. thickness of 
metal of l fin., while those lettered cl cl are in­
creased to 2ft. in diameter, as they have a heavier load 
to carry. A reference to Figs. 2 and B will serve to 
indicate the general construction of the Parcels Office, the 
first Boor of whioh st ands upon twin cast iron columns, 
a.nd the second Boor on vertical centre and side stanchions 

of stocks, faced for a height of 7ft. above the level of the 
platform with Rue.bon brioks, and above that with 
Suffolk bricks. Ruabon bricks are also used for the 
rounded corners in the general offices fronting Bi!rllops­
ga.te-street. Suffolk bricks form the facing of t hat por­
tion of the new buildings, relieved by ornamental stone 
dressings from the quarries of Portland, Monkspark, and 
Bosgrove. While generally aJl the work above ground is 
set in lime mortar, the bedstones are laid in cement, and 
in all cases where new walls have been joined on to old 
ones, cement mortar is used to bond them together with. 

Double cohtll111n8 and st01nchions.-An elevation of 
the double cast iron columns a.nd vertical stanchions 
running down the centre of the building in Figs. 1, 
2, and B is represented to a larger scale in F ig. 14. 
From base to oapite.l the columns, which are 6ft. apart 
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from centre t o centre, are 9ft. ll! in. in length, or mea­
sured from top of the bedstone, 11ft. 5iin., have an 
external diameter of 2ft. aod a thickness of metal of Bin. 
At the lower extremity each column is widened out 
so as to form a. Bange having a diameter of 2ft., a.nd 
e. thickness of 3!in. , and bol ted down to the bed or 
base plate by twelve bolts spaced 12in. apart and of a 
diameter of l #in.-Fig. 16. These base plates a.re of 
cast iron and oval in shape, with conjugate diameters of 
7ft. a.nd 5ft. respectively, as in Fig. 15. In Fig. 17 there 
is an enlarged pla.n a.nd section of the base plates, which 
are 1ft. 6in. in total height, have a thickness of top 
flange of 3tin., equal to that of the lower Bange of the 
columns to which they are bolted, a. thickness in t he 
body of Sin. , while in the lower Bange the same dimen­
sion tapers from Bin. to 2iin. at the circumference, whioh 
has a rib or fillet 6!in. deep throughout. Six lewis bolts 
-Figs. 15 and 17-l tin. in diamat e: a.nd 1ft . 2in. long, 
hold down the base plate of each column to the concrete 
foundation, a.nd are screwed home by a nut and washer 
5in. in diameter and tiin. thick. Cast iron struts of the 
form a.nd dimensions shown in Figs. 14-19 a.re used to 
brace the twin columns together in the figure of a couple 
of St. Andrew crosses, and are Sin. wide at the centre, 
5!in. at the ends, a.nd ltin. in uniform thickness. These 
braces a.re bolt ed to the columns by two bolts l~in. 
in diameter and two of lin. in diameter, spaced 7in. and 
9in. apart, and where the attachment occurs the columns 
are thickened out from 3in. to 5tin.- Figs. 17-19. The 
capitals of the double columns, which have a space of 
2ft. 2in. between them, a.re surmounted a.nd connected 
by a. " table girder " of cast iron 3ft. 6in. in total depth 
-shown in elevation on F ig. 14, and in plan and section 
in Figs. 20 and 21. It is 8ft. in total length, 2ft. l Oin. in 
width, and 3in. in thickness in the centre rib or web, and 
in both the upper and lower Ba.nges, which 11.re of very 
different forms-Fig. 21. The former is e. simple horizontal 
Bange, but the latter is provided with two vertical or side 
plates, as they would be ca.Iled in girders of wrought 
iron, which have a. depth of 1ft. Sin. and .a thickness oi 
3in. at their junction with the horizontal portion of the 
Bange, tapering at the open ends to 2in. Four bolts 
I t in. in diameter connect the table girder with the 
capitals of the columns. Upon the vertical stanchions 
- F ig. !4-23ft. 3tin. in total height, is carried the 
second Boor of the building. They have e. plain base 
a.nd capital, or, rather, an upper and lower Bange, 
measuring 3ft. by 2ft. lOin., by 3!in. in thickness, a.nd 
are 2ft. in outside dimensions on all four faces, as shown 
in cross-section in Fig. 22. The principal or centre rib 
is 2-tin. thick, the two interior a.nd two exterior ribs 2in . 
at the broader end, tapering to l t in· at the extremities . 
For e. length of lOh. of the upper part of the sta.nchions, 
two ribs or projecting fillets are cast 2!in. in depth and 
7in. apart from inside edges. The stanchions are bolted 
to the upper Bange of the table girder by four bolts l j-in. 
in diameter. It should be mentioned that aJl the flanges 
of the cast iron girder work, columns, sta.nchions, a.nd in 
every instance in which two separate parts a.re bolted 
together 1 the surfaces a.re a.ll accurately and truly 
planed, so as to ensure a. uniform a.nd even bearing area. 
ln the erection of large workshops for the numerous 
branches of mechanical engineering, the adva.ntages of 
employing twin columns has been long recognised. 
Strength, compactness, simplicity, durability, large 
bearing surface, and comparative cheapness, are among 
their principal characteristics. When several shops a.re 
erected parallel to one another, with or without part1tions, 
the double columns ca.n be connected by girders, as in 
the building under notice, which can further be made to 
act as rail bea.rers, or, in fact, as rails themselves, upon 
which gantries ca.n run to hoist and shift whatever may 
be required in the shops below. All these operations can 
be carried on without in any way interfermg with the 
single columns which support the roof principals. 

GERMAN EXHIBITS AT THE ANTWERP 
INTERNATI ONAL EXHIBITI ON. 

(From our Special CommissioTUr. ) 

PROBABLY the largest makers of wire rope and electric 
cables on the Continent are Messrs. Felten and Gnil­
leaume, of Miilheim. At Antwerp their exhibit of 
all classes of wire rope is not only larger than that of any 
other firm, but is one of the most importa.nt installations 
in the German section. Commencing with various gauges 
of iron and steel wire, plain a.nd galvanised, they next show 
different sorts of copper and brass wire, including some 
specimens of high conductivity for telephones. Besides 
these, they exhibit two descriptions of a special make of 
wire. One of them, which they call "compound," 
consists of a core of steel a.nd an outer covering of copper 
or brass. By this means a wire is obtained possessing 
the elasticity and tensile strength of steel with the con­
ductivity of copper. The other special wire is made in 
the same manner, but of two different ole.sses of bronze. 
The inner part consists of a wire capable of standing a 
great breaking strain, a.nd tbis is covered with a. metal of 
high conductivity. As there is very little difference in 
the composition of the metal in the two sorts of bronze, 
they are affected in the same manner by variations of 
temperature, a.nd the result of this method of ma.nu­
facture is a wire with qualities possessed by no homo­
genous wire of any description . The exhibitors say that 
it is more pa.rticula.rly noticeable for its extreme 
fi ell:ibility. Tests are given of the conductivity, elonga­
tion and breaking strain of the copper a.nd brass wire 
which are exhib1ted. The breaking strain of the steel 
wires is also given ; one of these, made of crucible steel, is 
stated to have supported a strain of 185 tons to the 
square inch. They also show some very fine brass and 
steel wire looking like silk. This is used chiefly for sew­
ing silk neckties, a.nd for making up fa.ncy work. 

As this firm started the manufacture of galva.nised iron 
~e in_ 1853! and ha.d then for ma.ny years been engaged 
m making wue rope, they are able-from their own pro­
ducts-to show the changes and developments whioh 
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have taken place in all classes of wire cables. I n those 
m.a.de of galv~sed wir~ for shipping, &c., very thick 
wtre was used m the earher ones, and gradually finer in 
cables of more recent date. The same may be said of 
~inin~ cables, <;>f ~hich-both round and Bat-a good 
h tstor1cal collectton IS shown. But the most interesting 
part of Messrs. Felten and Guilleaume's exhibit consists 
in their electric appliances. Commencing with single 
wires C?a.ted with india-rubber or gutta.-percha, a.nd not 
otherWlSe protected, they show how wires have been 
grouped ; how steel wire has succeeded iron for sheath­
ing, and how special preparations of caoutchouc-such as 
okonite, kerite, &c.-ha.ve been introduced as insulators. 
Their latest improvement~ com_ist in insulating by means 
of pr£pared paper, and us•ng wtre of Z sec lion for sheath­
ing. F ig. 1 shows two wires with a. Bat strip of paper 

ten miles, and it was supplied in half-mile sections, ea.ch 
section weighing approximately fifteen tons. 

Another part of this exhibit consists of junction boxes. 

space must be kept clear for them; and they rarely shut 
tightly top and bottom. Besides this, they mu~t either 
be wide open or entirely closed. An ordinary sliding 
window 1 unning in a. groove would also have one of these 
defects; it would never shut tightly. The window 
exhibited is suspended ; each leaf hangs {{om two pulley:1, 
which run on a rail above. Either iron or wood 
can be used for the rail, and where there are shutters, 
as in the one shown, a bar of channel iron serves 
as a. rail for both. Groove3 are cut in the rail, 
and it is bent towards the casement, a.t the positions 
which the pulleys will assume, just beforA the 
window is closed. This causes the pulleys, and conse­
quently t be window, to make a. three-fold motion; it drops 
the depth of the groove, moves laterally, and towards the 
frame. The edges of window a.nd frame being cut on the 
level, this triple movement presses the window firmJy 
against the frame, keeping out all rain or draught. When 
a strip of wood is used for the rail, the pulleys have india­
rubber tires, to ensure their running noiselessly. To 
open the window, it is first lifted by a. lever at the s ide, 
which moves the pulleys forward out of the groove; and 
there is then no trouble in sliding it. 'Ihe exhibitor says 
that this window can be supplied cheaper than door or 
sash windows of the same size ; and as it is easier to 
open, heavier glass can be used, thus keeping out the cold 
better. The same system can, of course, be adapted to 
warehouse doors, railway ca.rriA.ge windows, and tram ca.r 
doors. It wa.s originally devised for a wooden summer­
bouse, but where used for a. masonry building, a casing is 
required into which the panels can slide. This makes 
them more suitable for wooden buildings, such M are 
used in the United States, than for an average English or 
German brick-built house; though possibly s:lme people 
may consider that they offer advantages which more than 
compensate {or the disadvantage of having to provide a. 
receptacle for the window, when open; and there are 
many buildings, such as stables and stores, where there 
is no occasion for the glazed panel to be concealed when 
the window is open. 

Small boxes are shown for the union of two or three 
cables, with joints made either by interlacing and solder­
ing the wires, or by connecting t.hem with two strips of 
copper held by set-screws. Besides these, there are two 
large distribution boxes, one for tbe three-wire, and the 
other for the two-wire system. They are in cast iron 
frames on brick foundations, and are provided with man­
holes and covers. The three-wire box is divided into 
eight chambers, for the reception of twenty-four cables, 
of which three are feeders, and twenty-one distributors. 

There are several other exhibits at this stand showing 
different applications of wire, such as door-mats made of 
galvanised steel wire rolled spirally, and engine packing, 
formed of bundles of very fine iron or brass wire plaited 
together. 

fl G.!. Another large German exhibit is that of the Phrenix 
Company of Laar. This firm show steel tram rails of 
every section used, as well as angle, T , z:;, a.nd many 
irregular sections of rolled steel. They also have bottles 
for containing liquid carbonic acid, and other liquefied 

F/G.2 . 

between them, twisted together and then covered by a 
band of paper. In Fig. 2 the strip of paper is in the 
form of a. cross; it serves to separate four wires, which 
ar.e twisted and covered as in Fig. 1. These groups of 
WU'e are then ma.de up into a. cable, and covered with 
lead or other protecting material as may be desired. 
Besides lightness and cheapness, the use of paper has 
other advantages. The small quantity of air which is neces­
sarily enclosed when the paper is twisted, helps to insulate 
and ~creases the condnctt vity of the wire; and by the use 
of dtfferent coloured paper, it is easier when ma.kmg joints 
or repairs to dis tinguish to which circuit a wire belonas. 
Telephone cables o{ this description have recently been put 
down in :tome, Munich, and St. Petersburg. The Z-sha.ped 
wire was fi rst introduced for wire rope tramways, 
but it is now used for other purposes. Figs. 3 and 4 

gases, in all stages of manufacture. One steel bottle, 
which is intended for liquid hydrogen, is Sin. diameter, 
4ft. 7in. long. It holds eight ga.llons, and has been tested 
to 4400 lb. on the square inch. Its weight empty, includ­
ing valve and cover, is about a. hundredweight. Besides 
these, they exhibit wheels, steel shells, and some har dened 
steel balls for mills. 

The Mannesmann Tube Works of Dusseldorf have also 
a. collection of steel bottles for liquid carbonic acid, 
oxygen, hydrogen, &c. The liquefied gas in these, exerts 
a pressure of about 1000 lb. to the square inch ; but the 
bottles are all tested to 3700 lb., and are usually capable 
of s tanding a. pressure of 7400lb. before bursting. One 
of these bottles is exhibited which was filled with carbonic 
acid, and allowed to fall across a r,teel rail from the 
height of 23ft. : it is only slightly dented. Another speci­
ality of this firm is the manufacture of drawn steel tube 
telegraph poles, One of those exhibited is 36ft. long, in 
one piece. Poles of this description are usua.lly made 
with several offsets, and t aper gradually to a point ; for 
the sake of appearance the oflsets a.re bidden by orna­
mental cast iron rings. Several special descriptions of 
s teel tubes form part of this exhibit. Amongst them are 
boiler and refrigerator tubes, hardened tubes for sound­
ing~. and polished steel tubes for the frames of bicycles. 
They also show different sizes of steel shells. show a submarine long­

distance telephone cable. 
The group of four wires, 
insulated by paper, as 
described above, is en­
closed in a leather sheath, 
and then covered with 

A very fine display of copper pipes, bends, &c., is 
F I C. 4- . made by the Elmore's Metal Company, of Cologne. The 

largest piece is a. pipe 17ft. long, 15in. external diameter, 
~in. metaL They also show examples of the application 
of the Elmore process in covenng worn iron hydraulic 
press pistons, pump plungers, and other similar pieces 
with copper. 

• German machinery has mostly been kept in its proper 
place-the Machinery Hall ; but there are two exhibits 
of machinery in the main building worth noticing. The 
firet is that of Messrs Huck and Co., of Bielefeld. They 
manufacture various descriptions of lifting and traversing 
jacks, differential and other pulleys. One peculiarity in 
their lif~ing jacks is a safety brake, by which the pressure 
can be taken off immediately, or the object which has 
been lifted can be lowered at any desired speed. The 
lifLing handle turns a small ratchet wheel on the outside 
of the machine; this wheel is hollow, and contains a. 
strong £piral spring which presses against its inner cir­
cumference, whilst one end of it is solidly fixed to the 
main shaft. When tbe handle is turned, the pressure of 

two layers of gutta- the spring causes the ratchet wheel to revolve. On ceas-
percha.. Round this an ing to turn the handle, the pa.wl prevents the ratchet 
a.sphalted ribbon is wheel from going back, whilst the pressure of the spring 
wound, and then the is enough to keep the ~haft from turning. A slight turn 
L:;-shaped wire. As in of the handle backwards lessens the pressure of the spring 
this, each strips interlocks sufficiently to allow the weight to descend, but directly 
with the next one, an in- the handle is released, the spring tightens and the down-
compressible and impene- ward movement is arrested. In another form of jack, 
trable covering is formed. Finally it is covered with a. there are two tooth-wheels on the same shaft as the pinion 
water-tight composition. When using cables made with which drives the rack. These tooth-wheels are turned by 
this special form of wire for aerial tramways, it will be two four-toothed pinions on a. counter-shaft, one set at 
seen that more than half of the outer covering must be 45 deg. to the other. By this means friction is lessened, 
worn away before one strand of the wire can become the lifting is more regular, and jerks are avoided. The 
displaced. differential blocks shown by Meesrs. Huck are powerful 

One of the latest cables made by this firm is shown on for their size. The gearing is of wrought iron, me.chine 
Fig. 5. It is for the telegraph from Ooeschenen to finished and case-hardened, and is all boxed in, the chain­
Airolo, throu~h the St. Gothard tunnel. It was put in wheel only being outside; the casing, however, is made 
place in October, 1893, to to open for oiling or cleaning. 
replace one by the same rrc:.s. Another useful appliance in this section is a measuring 
makers Ja.id in 1882. As machine exhibited by Mr. J. H. E rmbter, of Neuss. It 
it has been found in the is intended for measuring and marking a.ll sorts of woven 
working of the tunnel materials, felt, wall-paper, &c. The machine exhibited is 
that the sulphuretted hy- constructed for metrical measurements, and will measure 
drogen, sulphuric acid and up to 1000 metres, showing also t. t, and ~ metres, or 
ammonia., contained in 10, 20, 30, &c., centimetres. It resembles a small winch; 
the water which exudes the material to be measured is placed on a. roll at one 
from the walls of the side, with one end passing over the main drum of the 
tunnel , have affected the machine. A printing disc presses on this, and at each 
rails and sleepers, it was revolution stamps the number of metres. The colour, 
necessary to take special which dries immediately, can easily be removed, and 
precautions. The cable will not injure silks and other thin textures of light 
is formed of seven groups shades. When marked, the material is rolled up at the 
of seven copper wires, other side of the machine. The marking disc can be put 
ea.ch :ftrin. in diameter, in and out of gear by a. lever, or can in a few seconds be 
insulated by alternate set back to recommence a.t No. 1. The motive power 
layers of Chatterton's cs.n be hand , foot, or steam. By employing this machine, 
composition and gutta- the output of a. cloth or linen factory can be measured 
percha till the diameter by unskilled persons, and without fear of error; and it is 
of the conductor was t ia. Round this, impregnated especia.lly useful as a check, for instance, in stock­
ribbon was wound, and the seven conductors were then taking. 
coiled, and covered with tarred ribbon. This was sur- A clever arrangement of sliding windows is shown by 
rounded by a. double sheath of lead, covered with an Mr. F. J. Schiirma.nn, of Munster. On the Continent 
insulating composition, on which twenty-five strands of the they usually object to sash window&, because they can 
sp.=cia.l wire were wound, dovetailing into one another as only be opened half way, and also on account of the 
shown on the drawing. A layer of a. special composition extra expense and trouble required for fittina sash lines 
outside this wire completed the cable, which when pulleys, and balance weights. But door wi~dows hav~ 
finished had a. diameter of 2j,in. The total length was . also their inconveniences. When they open inwards, a. 

Switzerland has only one exhibit of interest to engi­
neers. It is an apparatus for the manufacture of 
condensed milk, shown by Messrs. Sulzer Brothers, of 
Winterthur, whose exhibits of brewery plant a.t other 
exhibttions have several times been described in THE 
E NGINEER. The milk is first warmed in an open 
copper pan, and the requisite quantity of sugar is then 
added to it. The second operation takes place in a 
closed copper, into which the milk is drawn from the open 
pan a.t a temperature of about 120 deg. Fah. by means of 
a vacuum pump, which exhausts the a.ir in the copper. 
This vessel is egg-shaped, and the sides are lagged with 
wood. It is heated by steam passing through two inde­
pendent copper worms, and also underneath a false 
bottom. The level of the milk is seen on a. gauge glass, 
and steam is only admitted to those parts which are 
covered with milk, so as to avoid over-heating and burn­
ing. 'Ihere are also sma.ll cocks through which samples 
may be drawn, as well as thermometers a.t different levels, 
pressure gauges, &c. When the milk is sufficiently 
evaporated, which n:quires four or five hours, it is drawn 
out by the vacuum pump and passes to the coolers. 'Ihese 
are forty ?ircular vessels 11 t in. diameter, 26in. deep, in a 
wrought 1ron tank Spur wheels at the bottom of the 
tank cause the milk pans to revolve, whilst fixed rousers 
-which are let down into them-stir up the contents and 
keep the milk from becoming lumpy. Water Bows 
through the tank, s.nd when the cooling-which takes 
about an hour and a -half- is complete, the milk is ready 
to pack. 

THE CARDI FF NEW WATERWORKS. 

'IKE Cardiff Corporation, after some unfottunate experi­
ences of the private contract system, resolved to take into 
their own hands the construction of the extensive chain of 
reservoirs which are now being rapidly proceeded with in the 
Br£conshire mountains some forty miles northward of the 
town. A brief account of the opening of No. 2 reservoir 
was published in THE E NGINEER two years a.go; but the 
work then accomplished represented the least difficult part 
o_f the undertaking. A recent visit to the scene of opera­
tiOns shows that great progress bas been made in the 
interval with reservoir No. 1, and reveals at the same 
time a. remarkable transformation in the face of the 
romantic Te.ti V a.wr valley. Whatever differences of 
opinion there may have been as to the relative merits 
of the site, only one view now preva.ils a.mong engineers and 
a.ll other visitors to the works, and they have come from the 
United States a.nd many parts of the Continent. The gather­
ing ground dips down from the crest of the Brecon Bea.cons 
to a. natural basin at the bead of the old river channel. The 
mean rainfall of the watershed is about 60in. per a.nnum, a.s 
~om pared with 61~. a.~ Vyrnwy, the Liverpool works; 62in. 
m the va.lley the Btrmmgbam Corporation a.re a.t work in· 
a.t Tbir~mere, 81~in. in & dry sea.son, 104in. in e. wet year; 
and 53~m. at Woodbea.d, until now the main source of the 
Ma.nchester supply. The ca.pacity of the three reservoirs 
is:-No. 1, 3l35 ~tl.lion gallons; No. 2, 322 million gallons, 

·and No. 3, 610 IDllhon go.Jlons. No. 1 is expected to be com-
pleted in three years, and it is ca.lcula.ted that with No. 2 it 
~ill supply the needs of Ca.rditl, ra.pidly a.s the town is increas­
mg, for ten yea.rs. But meanwhile the excavation and 
embanking of the third reEervoir will be commenced with 
more or less rapidity in proportion e..s the population of 
the borough approaches the sta.nda.rd of 280,000, the esti­
mated number in fifteen years time. The vast scheme 
it should be added, has aJmost paid its own way, and a.s th~ 
town, and consequently the number of consumers becomes 
greater ,, it will do so to an even greater extent. Ac~ording to 
the cbe.uma.n of the Wa.ter Committee-Mr. Alderman David 
Jones-it was anticipa.ted that the cost of the undertaking 
would be met by a. ra.te of 2~d. or 2fd. in the pound, and 
~though, through unforeseen circumsta.nces, No. 2 reservoir 
mvolved a. much larger expenditure than was estimated, the 
rate ha.s not exceeded 3d., which may diminish as time goes 
on a.nd an advancing community ma\tes greater demands 
upon the wa.ter supply. The most noteworthy features 
-see map, next pa.ge-of the work executed since last 
a.utumn, entirely by Corporation employes, under the 
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personal direction of Mr. J. A. B. Williams, C. E., the water 
engineer, and the author of the whole design, are the main 
trench and the discharge tunnel. The main trench, un­
doubtedly the most important achieveMent so far, runs across 
the v&lley 1060ft. in the open, and 1300ft., including the 
drivings, into the hillsides. The exca.vation in some places 
dips to 75ft., and is now finished, with a concrete bed resting 
on the solid water-tight rock. ..U its base the embankment 
is 400ft. wide, narrowing to 30ft. at the top, and the stone 
toes may e.lso be sa.id to be practica.lly completed. So with 
the discha.rge tunnel, a.n admirable piece of work, which 
a.t present is used to carry ofl flood water, and will 
ultima.tely serve its purpose of dra.ining the reservoir, 
when it is necessa.ry to cleanse the bed. No inconsider. 
a.ble amount of engineering skill and costly work, not obviouF 
perhaps to those unfamilia.r with the scene of old, wen 
involved in the diversion of two highway roads, one to 
Brecon and the other to Hirwa.in, in order to raise their level 
e.nd widen tho limits of the lake. The Corpore.tion po:~ess 
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CA FOIFF NEW WATER SUPPLY 

excellent limestone que.rries close to the reservoirs, a.nd the 
stone and gravel for the concrete is obta.ined from the old 
bed of the river and crushed on the spot. There i11 a com­
plete establi>bment of engine repairing sheds, wagon-making 
shops, a. fitting shop a.nd smithy, a.nd here all tha.t is needed 
is dono for the locomotives, the one hundred odd trucks, the 
eight portable engines, and sixteen cranes. Besides these are 
7~ miles of Corporation railwe.y to the village of Cefn, where 
many of the workmen live. For the accommodation of the 
remainder of the men a little township of well-built houses 
has e.rison by tho side of No. 1 reservoir, with a. large 
general store, a post-office, e. public reading-room, a school­
room, a chapel, together with a missioner, who acts as school­
master on wenkdays and o. spiritue.l comforter on ~unde.ys. 

HARBOURS AND WATERWAYS. 

GrantZ Canal.-At the baH-yearly meeting of this company, 
hold at Dublin, the chairman reported that the net profits for 
the year amounted to £13,126, which allowed of the payment 
of a. dividend of 8~ per cont. The receipts from the carrying 
trade abowed an increase of £765 over the previous year. 
During tho year the Barrow Canal bad been purchased at a 
cost of .£80,000 for the na,·igation and £ 2500 for the plant 
and steamers. It is intended to build ton additional steamers 
for the Shannon, to accommodo.to new trafllc, and to fit up 
more barges with steam po\\er. A suggestion was brought 
forward at the meeting for an extension of the system in 
order to complete the 750 miles of the canal, which would 
connect the system with Belfast, Newry, Dublin, Waterford, 
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e.nd Limerick. It was thought that this scheme was beyond 
the means of the company. 

The Damtbc.- Shortly before the close of the last session a. 
report was presented to both Houses of Parliament on the 
further improvements made in the navigation of the Danube 
between 1878-1893. The report states that since the final 
completion of tho piers at the Sulina mouth, the depth of 
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ments have been paid off, the current income being sufficient 
to meet the expenses of the works now in be.nd 10 addition 
to the ordine.ry maintenance. The works have from the 
commencement been carried out under the direction of Sir 
Charles Hartley, Mr. Kuhl acting as resident engiceor. 

MANCHESTER SHIP CANAL.-TURBINE AND 
PUMP AT TWENTY STEPS BRIDGE. 

2Qtft. has been constantly maintained. At the close of last 
year it was determined to increase the depth to 23~f t. by 
constructing parallel dams between the piers to increase the 
scour and by dredging ; a new powerful hopper dredger 
being now under construction for the purpose. When this As promised in our issue of the Srd of August, we now give 
increased depth is obte.ined vessels which at the present time an illustration and description of the pumping installation 
have to complete their cargoes in the roads will be able to recently put down for the Manchester Ship Canal Compe.ny 
carry out tboir operations in the port of Sulina, and RO avoid by 1\Ir. Cbas. Louis Hett, of the Turbine Foundry, Brigg. 
the delay which occurs when rough weather prevails and The plant is intended to keep the subways- " hicb woro made 
prevents the barges lying alongside the vessels. The cutting fo! tho purpose of conveying the telegraph and telephone 
of a new channel between the eighth and eighteenth miles wues under the canal- clear of water , to enable the authorities 
commenced in 1890, which has suppressed three difficult to inspect the lines at any time. The motive water is obtained 
bends and shortened the course by 4f miles, was completed from a 48in. main, which connects two streams in the vicinity, 
last December at a cost under the original estimate of from the level of which to the ordinary level of tho St.ip 
£152,000. H bas now been decided to undertake another Canal there is a fall of about 9ft. The turbine is one of Mr. 
cutting ~l miles long between the thirty-first and thirty- Hett's Hercules typo, CO c.m. diameter, with vertical shaft 
seventh miles above Sulina, for the purpose of doing away enclosed in steel case, and fitted with sluice valve for shut­
with four bends and shortening the course of the river 1 ting ofl tho water for o:re.mination or repairs. The regulating 
lA miles, at an estimated cost of £96,000. When the works gear of tbe turbine is mounted on the top of the cas('. Tho 
were first commenced it was intended to secure a depth at pump is driven by a belt from the turbine, and is a Gin. 
low-wa~r of 13ft., and this was attained by tra.inin~ and Access~ble type, designed to lift GOO gallons per minute, with 
regulattng the channel by groyncs. In 1880 a new sertes of 45ft. hft, at a speed of 1220 revolutions per minute. The 
works was commenced with a view of securing 15ft. and presence of tho large pipes in the pump well necessitated 
removing some of the worst bends. Tbeso works were making a special pump suitable for placing between tho pipe~ 
completed in 1889, and the depth of 15ft. was secured, the as shown in the illustration. The tail water flows into t.h~ 
cha~nel being shortened about two m~es. These works were Ship Canal through a. culve 3ft. wide, and the pump also 
carrte~ .out at !I' cost of .£384. ,000, whtch was .£!)6,000 below di.scbargcs into this cul.vert, tho discharge pipe boiug fitted 
the or•gma.l osttmo.to, and. the advantages secu~ed were ~e~y wtth .a. penstock o.?d t\lr pipo to eua.ble tho pump to be 
much greater than promu~ed. The works now m band, 1t ts exo.mmcd when destrable. On these occasions tho wa.ter is 
expected, will give a depth of 20~ft. along the whole of tho drawn from the delivery pipe through a cock fitled in the 
Sulina branch when the river is at its medium height, and body of the pump. The whole of the work has been carried 
at a season when the shipping is busiest. All the loans ut under the supervision of the company's engineers and bas 
effected by the Commission for carrying out the improve- 1-een found to fulfil its purpose ad.mire.bly. ' 
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THE FRENCH CRUISERS ALGER AND !SLY. 

T.I:IE French Minister of Marine has this week ordered the 
despatch to China. of the first-class cruisers Alger and !sly, 
the latter ba.ving actua.lly started on Tuesday, in compliance 
with the instructions, and the Alger is to follow a.t once. 
Both vessels are complete in every respect, but present a very 
different a.ppearance to that anticipated in their original 
designs, which was somewhat similar to the Ta.ge-a. heavily­
masted cruiser, with large sail surface. 

An engraving of the Alger, which we give on this page, 
is equally illustrative of her sister vessel thelsly, both ha.ving 
practically the same class and disposition of a.rma.ment, 
almost exa.ctly the sa.me dimensions, and a like arrangement 
of sponsons and deck plan. The Jean Bart is another ship 
of similar type. The engraving is taken m a pbotogra.pb 
obtained of the Alger, whilst she lay off, completing alloat­
as is the custom-at Toulon. 

The dimensions, &c., of the Alger are as follows :-Length, 
346ft.; beam, 45ft. 3in.; draught, 19ft. 6in.; displacement, 
4122 tons; indicated horse-power, 8254 ; maximum speed, 
19 61 knots; coa.l capacity, 860 tons. The Alger has no 
vertical armoured protection, but a. curved steel armoured 
deck runs from stem to stern, and this is 3~in. thick- far 
stouter than as allowed in our cruisers of equivalent dis­
placement, the Astrma. type. The armament of the Alger is, 
moreover, immeasurably more powerful than that of the Fox 
or Astrma.. She carries four 16 cm.-Giin.- a.nd six 14 om. 
-5~in.-quick-firing guns as a. main armament, against two 
6in. and eight 4·7in. of similar type in the British vessels, 
and ten smaller quick-firers, with ten machine guns a.nd four 
torpedo tubes. But what adds very considerably to the 
effective gun power of the Alger and !sly is the fact that all 
their eight hea.vy broadside guns are in protected sponsons, so 
tbata.n overwhelming end-on power can be obtained when neces­
sary. It bas been recently advanced that an effective broad­
side fire is of greater value than end-on fire, a.nd this must 
certainly be admitted as regards vessels which are designed 
for fighting in line of battle, as the effect produced by broad­
side firing from ships advancing in "line ahead," or "in 
column," as it would be expressed by landsmen, is absolutely 
crushing. We assume that the enemy is practically motion­
less, and "in line abreast." But a cruiser is a. free lance, 
and expected to act, as a. general rule, independently, so that 
her axially directed armament-after her speed-is her great 
feature. 

The Alger and ! sly have a high freeboard, in this respect 
resembling the four largo cruisers which are doing 
such cxcollent work for the Japanese at this moment, and 
ber coal bunker divisions are so arranged as to add immensely 
to the security afiordcd by the armoured deck. The conning 
towers are thickly armoured, and shelter decks are over all 
the upper de::k gun positions. The fighting masts are of large 
size, with double staircases, and search lights in the upper 
tops, as may be seen in the engraving. The Isly attained a 
speed of 16·8 knots with natural, and 18·1 knots with forced 
draught, whilst her trials were being made in an exceptionally 
heavy sea.; hence she must be a. good seaboat. The Jean 
Bart has already displayed excellent properties in this 
respect. 

It is clear, then, that France is despatching a. very power­
ful reinforcement to her already strong China squadron, and 
that if her interests in the East demand such prompt and 
effective action, Great Britain ought not to be behindhand. 
The European community in Hong Kong, Shanghai, Han­
kow, and Tientsin, &c., consists practically of Englishmen, 
with a few Americans only, except at Tientsin, where they 
are numerous. The German and French merchants might 
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be counted upon one's fingers. It is, therefore, for us to see 
whether our naval strength in Chine. is commensurate with 
our present interests. We do not think it is. 

THE DAIRY SHOW. 
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same maker has also a butter dryer on the same principle, 
which, by changing the parts, can be readily converted into a 
testing apparatus. 

l'lfessrs. R. A. Lister and Co., of Dursley, Gloucester, exhibit a. 
farmer's separator plant which they ca.ll the " Farmer's R ig. " 
It consists of a steam generator, a steam turbine, and an 
"Alexandra " separator. The steam generator is an ela.bo-

THE nineteenth annual Show, held under the auspices of rated cauldron with fireplace and ash-pit below, and with a. 
the British Dairy Farmers' Association, opened on Tuesday wrought iron llue-pipe. The boiler is very small and neatly 
and closed to-day, and amongst the varied and miscellaneous ananged and the steam turbine makes a very com pact arrange­
exhibits we noticed as usual various mechanical appliances men~ possible. This arrangement is claimed to be more generally 
intended to improve, facilitate, and accelerate the produc- apphca.ble than the ordinary anangements involving the use 
tion, treatment, transport, and utilisation of dairy produce. of an engine, as it of course does away with the accessories 
It is not necessary to chronicle the continued appearance of inseparable from the establishment and sustaining of an 
the time-honoured mechanical contrivances of the dairy, but engine, and therefore less space is required, less primary cost, 
rather to note the direction the mechanical mind bas taken less renewals, and besides no belting ; by it, too, 1500 gallons 
in the way of producing novelties for the betterment of the of milk can be separated with the consumption of 28 lb. of 
dairy industry during the past year. No great activity has coal; and the cauldron can be used for cooking cattle 
been exhibited during this period in these matters, and what food, the steam for warming the milk as it passes to the 
bas been done is principally in the improvement of the separator, and sundry other purposes on a farm. For warm­
separation of cream, &c., from milk, centrifugally. The Dairy iJ?g the milk a steam chamber is provided below the feeding 
Supply Co., London, in this direction have made the discs of CIStern. Above this is a false bottom with an opening on the 
their " Alpha" separator of a steeper angle, and claim side farthest from the outflow tap ; this false bottom rests on 
thereby to increase the separating capacity without any metal battens so arranged as to direct the milk over the top 
increase in the power required for working ; whilst to a small of the steam cham her on its way to the tap; hence the milk 
pattern of separator, the " Humming Bird," they have is only warmed as it flows to the separator, the mass of milk 
applied a strap and ratchet gear, the strap being alternately remaining unchanged in temperature, a desirable factor for 
pulled and allowed to recoil as in some well-known toys, and a successful working. 
thorough separation of cream is rapidly effected with apparently Thomas Bradford and Co., London and Man chester exhibit 
a ridiculously small amount of exertion, the operator casually a cast iron churn on their fish -hack principle. This ~ateria.l 
chatting and answering questions, while the stream of separated was selected to overcome difficulties arising from expansion 
milk and cream run regularly from their respective spouts. The and contraction of wooden churns in warm climates, and it 
Dairy Outfit Co., London, now place within their separator is stated, and has been verified at the Show, that perfect 
a l~in. thick metal cylinder or drum, for large sizes, me.de of butter can be made in the cast iron churn, and curiously 
aluminium. This cylinder is perforated with boles inclining enough the more rusty the interior of the churn the more 
upwards at an angle of 55 deg. in their passage from the outer satisfactorily does it do its work, provided always that the 
to the inner surface of cylinder; the stream of milk directed rust is clean, the product of a good scalding rinse, with 
in the usual way, passes up between the periphery of boiling water, after churning, with subsequent rusting, until 
the revolving vessel and the cylinder, the cream passing the time for next churning, whether the interval be a day or 
through the perforations to the inner side of the cylinder, a. week. This exhibit obtained a silver medal. 
where four wings or blades, provided for the purpose, cause it Messrs. Pond and Son, London, obtained a. bronze med~~olfor a 
to pass upwards to be discharged from the cream spout. The refrigerator, which consists of a series of superimposed horizon­
use of thiR honeycombed cylinder is stated to increase the tal tubes, so arranged that the cold water entering at the lowest 
efficiency to such an extent as to permit of seventy-five traverses the whole length of each tube in succession until it 
gallons per hour being separated by means of a small band leaves the apparatus at the end of the uppermost tube. The 
machine. This novelty is known as the "Empress" cream milk runs down the outside of these tubes, first encounter­
sepe.rator, and gained a silver medal. Those and various modifi- ing the upper ones, finally passing over the lowest and coolest 
cations in centrifugal testing machines for stima.ting equality tube before leaving the refrigerator. 
of milk, cream, and butter, are to be seen in number. In There are various vehicles and other appliances that have 
the latter gre.duatod tubes containing the milk, cream, received awards and attracted some attention, but for reasons 
or melted butter are attached by their necks to a centrifugal already stated do not call for our specil\1 notice. Tho Disc 
machine, and are whirled round. When tbe separation is Churn, for _instance, is again somewhat prominent ; is now 
achieved the thickness of the various layers is measured, and mounted d1flerently, and has obtained some successes in the 
the proportion of each constituent is determined. To avoid butter-making contests. 
fracture of these tubes in some cases it is found advan- We see that steam is making due progress in aiding dairy 
ta.geous to have them immersed in water when whirling. operations, and we are rather surprised not to see some 
A churn, exhibited by S. Cbeeld, of Cbesbam, consists of exhibit illu~tre.ting the application of electricity in the dairy, 
an open round vessel-a tub, in fact-which is me.de to more especially after the recent demonstration witnessed at 
revolve on a table whilst suspended in a. socket in a. cross Mr. James Blyth's dairy at Ste.nsted, Essex. There the 
piece. Resting on cast iron supports, is an iron rod which can cream separator and various butter-making machines are 
be adjusted to any height and fixed by a screw. This rod at driven by a shunt-wound 1-horse power motor, made by 
its lower end carries two or more vertical blades extending M~ssrs. ~·H. Ruyer and Co., running at 1800 revolutions per 
laterally so as to nearly reach the wall of the revolving vessel. mmute ; 1t is controlled by a multiple resistance switch. The 
Th~ cream when r?Jl in is dashed against. these bl~e~, and is shafting transmitting the power is coupled direct to the 
rap1dly converted mto butter or butter-milk. Th1s IS called armature of the motor, is lin. in diameter and runs near 
the. ·: E.O. ch.urn ." It makes but~er with considerable the. level of the floor. The power for drivi~g the motor is 
rap1dity and w1th a very small expenditure of power, and lor j denved from accumulator which besides furnish light in 
this it gained an award in the butter-making contests. The various parts of the demes~e; the accumulators are charged 
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from an Edison-Hopkinson shunt-wound dynamo, driven by 
one of Marshall's semi-portable compound engines, 12 nominal 
horse-power. The whole was installed by Messrs. P ritchetts 
and Gold, of London, and gives great satisfaction. At the 
time of our visit it certainly was working well, and therefore 
we are surprised not to see any electrical aids for the dairy 
at the Show. 

CAST STEEL STERN FRAMES. 

THE above engraving is from e. photograph of the stern of 
the s.s. Linlithgow, and affords a. remarkable illustration of 
the value of cast steel stern frames. The s.s. Linlitbgow, 
owned by Messrs. Raeburn a.nd Verel, Glasgow, is a vessel of 
3137 tons gross tonnage. She wa.s built by Messrs. C. S. 
Swan a.nd Hunter, Wallsend-on-Tyne, and wa.s fitted with a. 
cast steel stern frame made by John Spencer a.nd Sons. 
The vessel left Messrs. Swan and Hunter's yard in the early 
part of this year. On her voyage she went ashore a.t 
Gocanada., Ba.y of Bengal, and twisted her stern frame a.s 
shown in the photograph, after which she was towed to 
Calcutta, put into dry dock, and the stern frame was bent 
back about 8ft. into position, and the vessel is now returning 
to London with full cargo. 

PROGRESS OF BESSEMER STEEL. 

CoNSJOERJNO the general position of the trade of the 
country, it augurs well for the vitality of the Bessemer steel 
trade tha t the production during the first baH of the current 
year should be about 3~ per cent. larger tba.n in correspond­
ing period of 1893. It is true the increase is by no means 
large, but it is decidedly better tba.n the decline that might 
reasonably have been expected. The 784,712 tons of the 
closing half of last year h ave become 810,392 tons, or an 
augmentation of 25,680 tons. The details given by the 
British Iron Trade Association in their official report issued 
a few days back on this subject are, when examined, both 
instructive a.nd suggestive. In the first place, it is clear that 
the material is e.lrea.dy being used for much more than rails. 
In 1882 practically the whole of the ingots produced were 
made into rails, whilst a.t the present time considerably 
more than one-half the ingots are rolled or hammered for 
other purposes. Another point to be observed about the 
statistics is the small proportion of available steel.producing 
plant tba.t is being utilised. 

Ol the 104 Bessemer converters built in the kingdom, only 
GO were at work a.t the end of June. The relative positions 
of the various districts with rega.1d to ingot productions are 
as follows :-1, North-East Coast; 2, South Wales ; 3, West 
Cumberland; 4, Sheffield; 5, Lancashire and Cheshire ; 6, 
Sta ffordshire and Scotland. The proportion of basic to aoid 
ingots in tbe Bessemer or pneumatic process, which in the 
first half of 1893 was 127,938 tons to 656,774 tons, has risen 
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in the corresponding period of the present year to the follow­
ing :-178,736 tons to 631,656 tons. This being so, we should 
expect that the acid process should be in vogue where good 
beme.tite pigs a.re near a.t band, or easily obtainable, than 
elsewhere, a.nd tbis is indeed what the statistics show, for Wales 
has made 181,839 ton.s; West Cumberland, 158,930 tons; a.nd 
Lancashire and Cheshire, 104,532 tons-all of acid. The 
presence of and proximity to good pig iron in the southernmost 
portions of Yorkshire is also reflected in the 107,214 tons of acid 
Bessemer steel ingots me.de in Sheffield and its locality. On 
the other band, in the North ofl Yorkshire, the presence and 
almost exclusive use of inexpensive phosphoric ores is shown 
by the North-East production being 129,142 tons of basic steel 
ingots, a.ga.inst only 73,141 tons of acid. 

THE INSTITUTION OF CinL ENOJNEERS.-The rebuilding of the 
Institution of Civil Engineers will not affect the place of meeting, 
as such arrangements have been made as will allow of the theatre 
and reception rooms under to be retained for use during the 
approach10g session. 

PonT M'ANCRESTBR.-The result of a consideration of circulars 
issued by the Manchester Canal Company urging the advantages 
of chartering to and from Manchester bas been to cause Baltic men, 
amon~t others, to ask sundry questions, some of which are given 
in Fatr Play as follows:-Wbat advantage do merchants gain in 
sending consignments up the canal ?-Was not the freight last 
year ~d. per pound more than to Liverpool, although steamers 
paid no canal dues 1 Is not the carriage by rail from Liverpool to 
Manchester the same as this difference, i.e., n<J. per pound 1 (It 
was stated so some months ago.)- Does- not an importer 
prefer to land at Liverpool and have the advantage of the 
market there if it coet him no more to send his goods on to 
Manchester eventually ?-Does not the spinner prefer to buy 
in small lots in Liverpool ?- What amount of combination is neces­
sary to get such buy10g altered to induce people to import cotton 
they cannot see beforehand, and without the choice of an assort­
ment, it may be ?-II spinners buy in large bulks, where will they 
store them ?-Can Manchester offer fGcilities with as low rates 
of insurance ?-It must be remembered that an expensive equip­
ment is neceuary for stora~e wareboosea to enable goods to be 
received in them and delivered out quickly.-Wbat cargoes 
which usually come in bulk baa Manchester a market for 1 
Timber, grain, and cotton, perbaps.-Does abe crush seed like 
Roll, refine sugar like the Clyde, or weave jute like Dundee ?­
Does abe expact t hat general cargoes will be aent up to the 
canal and distributed thence when Liverpool baa so many 
linea of steamers, railways, canals, &c., available, and does not 
need to send consignments for other ports up to Manchester and 
bring them down again ~-As to outward business, baa Manchester 
any bulk cargoes t-llow many of coal has she shipped 'I Can she 
offer iron in the bottom of veesels loading general cargo, aa many 
other ports do ; or are her priucipal exports light rather than 
heavy cargo, which ought to ~o in last rather than first '-These 
are a sample of questions whtcb Baltic men and others would like 
to have answered before they can estimate bow many steamers can 
be chartered for Manchester-profitably, of course. The business 
might be done magniticently, like the Balaclava charge and the 
making of the Manchester Canal. But will it pay Y That is the 
question. 

WAYERLEY STATION, EDINBURGH. 

TIIE completion of the tunnels under the Mound, in Edin­
burgh, which wa.s recently accomplished, is another step 
towards the much-needed widening of the North British 
Railway Company's system in traversing the capital of 
Scotland. The opening of the Tay and Forth Bridges has 
led to great congestion of the traffic in Edinburgh, and the 
widening now in active progress is not being carried out a. 
moment too soon. The piercing of the Mound bas not been 
unattended with anxiety, Cor the material is" made" earth 
throughout, the 1\Iound being a.n artificial bank connecting 
the northern and southern portions of the city, a.nd carrying 
the valuable buildings of the Scottish Royal Academy, which 
had necessarily to be guarded from a.ny possible damage from 
the excavations to be carried out beneath them. The 
widening bas been accomplished by driving a single-line 
tunnel on each side of the existing double-line. E ach 
new tunnel is lined throughout with cast iron segments 
having an external diameter of 18ft. 6in. The grouting has 
been performed with Arden lime, Greathead's patent 
grouting plant being employed for its injection. 

Compressed air has been employed throughout the work, 
which wa.s commenced in August, 1893. The maximum a.ir 
pressure attained was 20 lb. per square inch above atmo­
sphere, a.nd the average working pressure may be stated at 
about 15lb. per square inch above atmosphere. Thirteen 
rams of 4in. diameter operated the shield with a. pressure 
ro.nging about one ton per squo.re inch. Hand pumps were 
provided for giving pressure. The excavation was carried on 
in lengths of 4ft. 6in.-the average number of men em­
ployed per shift being about twenty. The air-lock, which 
served both for the passage of men and spoil, was a wrought 
iron cylinder 12ft. long and 6ft. diameter. The segments 
were lifted into position by band, no tackle being employed. 
E ach ring is composed of thirteen segments a.nd a. 9in. key 
piece, the segments being 1ft. 6in. wide, a.nd 7in. deep over 
the flange. Both back and flanges of the segments are 1~in. 
in thickness, and are connected and stiffened by fourteen 
stout brackets or feathers in each casting. The number of 
bolt holes in the long a.nd short sides is six and three 
respectively, and l ain. bolts a.re employed throughout. The 
bro.ckets or feathers in the long and short sides are 1 ~in. and 
1iin. tbick respectively. A special feature to be noted in 
connection with these tunnels is that the segments are 
planed on every face, a.nd that no recess is left on the inner 
edge for filling or packing. On completion the lower 
portion of the segments of each tunnel are filled with concrete 
flush to the full depth of the flanges. The faces of the 
tunnels e.re elliptical in fo o correspond with those of tl-e 
existing tunnel, a.nd a.re built of bandaome and substn.ntial 
dressed freestone. 

The work ba.s long been looked for with interest by those 
who travel northward frequently, and especially since the 
accident which ~a.ppened near the station about t~o years ago. 
It has been ca.rr1ed out by Mr . Oeo. Talbot, under mstructions 
from the engineers of the North British Railway Company. 
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TRIPLE EXPANSION ENGINE-FRIKART'S 
SYSTEM. 

\\'E illustrate on page 322 a triple expansion engine, which 
is now being shown by Messrs. John Cockerill and Co., at the 
Antwerp Exhibition. In no country ha.s the rotary valve, 
which is the ma.in feature of the Corliss system, found more 
favour tha.n in Belgium. All the large horizontal engines 
exhibited a.t Antwerp ba.ve valves of the Corliss type, though 
ea.cb manufacturer ba.s a. different method for regulating the 
admission and cut-off which be considers superior to tha.t 
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low-pressure, 3ft. llin. The length of stroke is 3ft. llzin., 
a.nd the number of revolutions is eighty. 

The chief characteristic of the Frika.rt valve is tha.t by it 
a.ny degree of cut-off from 0 to 75 per cent., or even more if 
necessary, ca.n be obtained with a single excentrio, as the 
governor completely controls the admission. It is of the 
highest importance to be a.ble to prolong the admission, a.s by 
this means the power of the machine to deal with extreme 
cases is greatly augmented. For instance, it ma.y be required 
to exert increased power ; or the pressure in the boiler ma.y 
fall, either accidentally or because the fires are being allowed 
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THE FRlKART- ::ORLlSS VA LVE GEAR- Fig. 2 

adopted by rive.l makers. In Messrs. Cockerill's engines the 
system used is called the Frike.r t. They have for some time 
made single cylinder engines on this principle, e.nd exhibit 
one of 100 indicated horse-power, with cylinder 1ft. 7fin. 
dte.meter, and 3ft. 5lin. stroke. This machine is used to 
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to burn down before stopping the works. If, a.s in ma.ny 
machines when the admission of steam extends over more 
tha.n four-tenths of the stroke, the cut-off only takes place 
towards the end, this sudden increase in the admission will 
necessarily ma.ke a. considere.ble, and possibly prejudicial, 

cbe.nge in the speed. An 

I 

e.rrangement by which the 
admission can be regule.ted so 
e.s to te.ke ple.ce through e.ny 
proportion of the entire length 
of the stroke, is especie.lly 
adva.nte.geous for compound 
and triple expansion engines, 
where there may be a. large 
e.mount of steam admitted into 
each cylinder. 

•, 
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FRIKART-CORLISS VALVE GEAR- Fif;. 3 

In the illustrations, Figs. 2, 
3, a.nd 4 show different parts of 
the back e.dmission ve.lve gee.r. 
The piston being at the be.ck 
dead-point, the cast iron cut­
off lever a b is in the position 
shown. This lever works freeJy 
on the axle of the admisoion 
valve, and carries the part of 
the trip gear which the makers 
call the " active." This is in 
steel, and consists of a finger 
b c and a. lever b d. The 
"pe.saive " part consists of o. 

drive a dyne.mo, e.nd works very steadily under a varying lever L , keyed to the end of the valve axle, and connected by a 
load. The e.pplication of the Frike.rt valve to triple expe.n- 1 jointed rod to the piston of e. dash-pot. The finger b c bas a. 
sion engine1 IS quite new, a.nd the one exhibited e.t Antwerp tempered steel trigger c, bearing on the trigger-ple.te k-e.lso 

in tempered steel-of the lever L; the piston being e.lwa.ys 
supposed e.t the back dead-point. 
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In this position the edges of the back admission valve, and 
of the orifice, e.re just touching. The radius to which the 
trigger-ple.te k is curved, being eque.l to the length of the 
finger b c, the lead is constant. On leaving the described 
position, the admission valve will commence to open, and the 
orifice will be more and more uncovered. But the finger c 
moves with the small lever b d; o.nd during the oscille.tion of 
the point b, the point d, which is connected by levers with 

- - · - ·- the excentric rod, will move e.lso, e.nd will follow the curve 
~.:::.....J.-~-~-..,..- m; consequently the edge of the trigger c will describe ~he 

curve :M. If therefore from the centre 0 we strike e.n arc, 
_ P passing through the edge of the trigger-plate k, the point 

where this e.rc cuts the curve l\1 will be that e.t which the 
release takes place. At this moment the air piston, con­
nected with the ve.lve gea.r e.t the point p, brings the whole 
appare.tus back immediately into its origine.l position. 

0 

I 

I I 
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The points 0 to 19 on the curves 1n and M, and on the arcs 
a e.nd b, correspond to e. complete revolution of th e cra.nk­
shaft; so tbe.t it will be seen that in its present position the 
relee.se takes ple.ce e.t e.bout 0 70 of the be.ck stroke of the 
piston. 

The me.nner in which the o.otion of the excentric rod causes 
the point d to describe the curve 11t is e.s follows :-The point 
A of the excentric rod describes a sort of ellipse ; its vertical 
movement is t re.nsmitted to the regulating lever BCD, oscil­
lating e.t C ; at the point D is connected a lever with three 

_ _ - . - e.rms e I g, of which the e.rm 1 is joined by e. small connect-
- ing-rod to the sleeve of the governor. Let us suppose for a. 

moment tba.t this sleeve is fixed, and in its lowest position ; 
the point 1 will then describe e. small e.ro round it, e.nd the 

Fig, 4-ENL ARGED V IEW OF PART OF F ig. 2 
two extremities e. e.nd g will move in the sa.me manner as the 
point D. It is this horizontal movement which, transmitted 
to the points d by the rods h 71, and combined with the cir­
oule.r movement round the pivot b, '!&.uses the curve 1n to be 
described. 

is the first tha.t has been made. It works a.t e. pressure of 
150 lb., and its principal dimensions e.re :-Die.meter of bigb­
press\lre cyliDder, 1ft. Sfin.; intermedia.te, 1ft. ll&in. ; a nd If the sleeve of ~he aoverDor be raiaed to Us hlahest po~tl· 
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tion, the point 1 will be raised e.lso, and the points t a.nd g 
will undergo a. corresponding angular movement round D, 
whilst continuing to follow the borizonte.l movements of the 
same point, the consequence being that the point d will now 
describe the dotted curve m 1, and the edge of the finger c will 
describe the dotted curve M1. The point 10 of this le.tter 
curve is exactly a.t the extremity of the trigger plate. The 
trip would therefore ta.ke place o. t the dead point. 

For a.n intermediate position of the sleeve, the point d will 
describe e.n intermediate curve between m and m1, and the 
finger c will describe a curve between M and M1 ; and thus, 
by the action of the governor, the admission will vary from 
0 to 0·70. The admission ol steam to the low-pressure 
cylinder is fixed and regula. ted by band; the out-off of the 
low-pressure is therefore constant. 

Fig.l is from a photograph showing the high-pressure and in­
termediate cylinders, which e.re arranged as in a te.ndem engine. 
The low-pressure cylinder drives a crank on the opposite side 
of the fly-wheel from the other two. The condenser and e.ir 
pump e.re behind the low-pressure cylinder , and in a line with 
it. All three cylinders are stee.m-jacketed ; the steam for the 
jacket of the high-pressure cylinder is direct from the boiler, 
that for the intermediate from the reservoir or stee.m chest 
between it a.nd the high-pressure, a.nd that for the low­
pressure cylinder from the other reservoir between the inter­
mediate and low-pressure cylinders. These two steam 
reservoirs a.re under the floor, and the water which condenses 
in the jackets is drawn off by three separate pumps, and 
returned to the boiler. The engine he.s been designed for 
e.n effective horse-power of GOO. 

THE "SIMPLEX" EMERGENCY GRIP, FOR 
CRANES AND WINCHES. 

THE engravings below illustrate a new form of self­
sustaining device for application to cranes e.nd winches to 
prevent the too-common accidents with the handles of 
these machine~, or the unintentional e.nd accidental running­
down of the load. Fig. 2 of the engra.vings shows the grip 
as e.pplied to a derrick or sla.te-qua.rry crane; and Fig. 1 

FIG /. 
A 
' 

B 
I 

~bows tbe details of the grip. Upon the first motion spindle 
of the winch is fixed a friction wheel, into which gears e.n 
excentric friction roller or ce.m, carried by the handle shown 
in Fig. 1. The roller thus forms e.n excentric circular wedge, 
which will permit the friction wheel on the first motion sbe.ft 
to run freely one way, but jams or fixes it in the other. The 
excentric roller and the lever, together with a friction clutch 
be.nd, are carried between two cheeks, which are kept in a 
definite position by two links, which connect them to a cross-

EMERGEN CY GRIP A PPUEO T O CRA NE- Fig. 2 

bar ~f the fre.me of the cre.ne or winch. A-Fig. l - is a. 
cas.t t~on sheave turned with friction grooves on the periphery. 
r~ts. ts fixed to the first-motion or handle sbe.ft, and into this 
frtctton sbee.ve works the cam-sbe.ped pe.rt of the friction 
l~v~r H, which is held in position by side plates, see Fig. 2. By 
h~t~g the ba.ndle, the cam is te.ken out of gear, a.nd the 
frt ctton clutch band ma.y be used for lowering the loa.d. 
The " Simplex" grip is readily applied to existing winches 
and is made, under the patent of Messrs. Beckett and 
Roberts, by Messrs. De Winton and Co., of the Union Iron­
works, Ce.rns.rvon. 

THR INcORPOilAT&o As~oct .\TION oF .Mut>lrrr>AL AND Coul\.,.Y 
ENOINEERS.- Tbe eighteenth voluntary pass examination of can­
didates for ~be offices of municipal engineer and surveyor to Loce.l 
Board earned out by this Association was held at the Council 
House, Bir~ingham, on ~riday and Saturday, the 5th and 6th of 
October. Etgbteen candtdates presented themselves for examina­
tion, the written portion of which was taken on the first day. The 
g_reater part of th? ae~ond day was occupied with the 1•i,·4 wet por­
tion of. the examt.n~tioo. Tbe examiners were :-(1) Engineering 
a~ applied to Mumctpal Work, Edward Pritchard, M. lost. C.E, of 
~1rmmgham and London, past president. (2) Building Construc­
tion, W. George ~aws, M. l ost. C. ~., City Engineer, Newcastle-on­
Tyne, past pre!ndent. (3) Samtary Science, A. M. Fowler. 
M. l ost. C.E., of 1\!ancbester, President. (4) Public Health Law 
J ose_p,h Lobley, M. lost. C.E., Borough ~ogineer Hanley pa.at 
prea1dent. The next uamination will b• held 'in L?nd~n in 
April, 1895. 
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RAILWAY MATTERS. 
RAILWAY construction in China is entirely suspended. 

IT is proposed to construct a new line of railway between 
Windsor and Henley. 

THE Philadelphia postal authorities are considering 
the question of operating postal cars on the electric railway lines 
in that city. 

ALL of the bridges which were destroyed during the 
forest fi res io Northern Wisconsin and Minnesota have bt>en reouilt, 
aud traffic bas been resumed on all the roads. 

IT bas been decided to use petroleum as locomotive 
fuel on the Baltic railroad, which is significant, because this line is 
almost the most distant of any in Russia from the oil wella. 
Great re!ervoirs are to be buil t in t. Petersburg and Reval and 
three other sbtions, which wiU bold in the aggregate about 
fi,OOO,OOO gallons. 

THE railway recently opened at JGew, in Russia, is 
the first electric railway that bas been conatruoted in that country. 
lt is about two miles long, with grades as high as 9 per cent. The 
p:enerators, which are two SO·kilowatt machine~, are of German 
make, and are driven by Otto gas engines of 60·horse power. The 
track is laid with stringer rails. 

THREE new mogul locomotives for the Erie and 
Wyoming Valley Railroad, with 66in. dri\'clrs, weigbina- about 
66~ tons, have recently been delivered from the Baldwin Locomo­
tive works. They have three liin. by 24in. cylinders, set on an 
incline, so u to allow the middle one to drive the main axle 
just inside the right driver, all being connected at 120 deg., 
to give continuous effort on account of the heavy p:rades on tbe 
road. 

THE Melbourne Tramways Company bas been experi­
menting with tar as fuel. The tar is kept in a liquid condition by 
means of exhaust steam pipes, which are coiled in the tanks, and 
is pumped to the feed tanks, which are situated above the boilers. 
It is led from the tanks through a large strainer, before it is 
delivered to the furnaces through a 2in./ipe. The tar is mixed in 
the burner with steam, and both tar an steam pipes are provided 
with fl.exible joints at the furnace door·plate, so that they can be 
easily swung back as the furnace door is opened. 

THE official statistics of the working of French tram­
ways in 1~93 give particolar3 of the operations of light railways 
and tramways worked either by steam, electricity, or animal 
power. Of light railwl\ys guaranteed by the S tate there are 
646 kiloms. in operation. Tbe light railways not guaranteed by 
the State compn.se 288 kiloms. of line. Of tramways proper there 
are 100 kilocna. worked by steam, electricity, compressed air, or 
cable, and constructed at an aggregate cost of 16,469,500f. Tram· 
ways worked by horses represent a length of 635 kiloms. 

IN A. recent number of the Revue Gerwrale des Oltenti'TIB 
de Fer, the results of a number of tests to determine the steam 
consumption of locomotives per indicated borse-powet per boor 
are given by M. Dcl8douite. In five trips the speed averaged from 
37·2 to 40 3 miles per hour, and tb6 average consumption of water 
25·61 lb. pt>r indicated horse-power per boor. M. DasdouitA 
believes his experiments warrant him in concluding that in simple 
engines the best results are obtained with a working pressure of 
about H2 lb., with a cut-off at one·fifth the stroke, and with the 
valve given inside clearance. 

INFORMATION £rom an American source reaches us of 
a novel method of removing rusty bolts from locomotive frames, 
viz , by gun fire. A special gun was made from an old crank pin 
lOin. long and 5in. diameter, bored with a 2in. bole about Sin. 
deep. The gun stood on the lower bar of the frame, being blocked 
np to bring it near enough to the bolt which was to be fi red out. 
About 4in. from the muzzle, a ;tin. vent bole was bored to relieve the 
internal pressure when the projectile, which was in the form of a 
ram Sin. long, turned to an easy working 6t in the 2in. bore, 
bas done its work. With less than ~oz. of gunpowder, a 1;lin. 
bolt was driven out with no more trouble than was entailed by 
the preliminary setting of the gun. 

AN appropriation of £80,000 has been ma{}e by the 
United States Congress for tbe preliminary work on a ship railway 
to be constructed through the Dalles, on the Columbia River, in 
Oregon. The car that w1U be used will be 40ft. or 50ft. in breAdth, 
and long enough to carry vessels that can steam up the river, 
which in the spring months, when the water is bigb, will allow 
a draught of about 14ft. The car will be sunk under water and the 
vessel floated over it ; the car will then be raised by a hydraulic 
lift some 70ft. above the water level to the height of the land 
track and the car run upon it. The .A nttri•an Engine~· says this 
land track will consist of four or five railway tracks of standard 
gauges, and there will be no curves sharper than 2deg. 

1\IR. EomrND PEA.RSE BURD held inquiries at Notting­
ham and Leicester on Tuesday and Wednesday, on behalf of the 
Local Government Board, as to the demolition of houses by the 
Manchester, Sheffield, and Lincolnshire Railway Company in the 
construction of their line to London. At Nottingham Sir S. G. 
Johnson stated that some eight or t eo years ago there arose an 
exceedingly wild building speculation in that town. Land went up 
in price, bousee were placed upon it, and the town beca.me so over­
bruit that there were at one time fully 6000 empty houses. The 
line of railway, eo far as it passed through the central parts of the 
town, would mvolve tbe destruction of a lot of insanitary propertr 
which bad been condemned long ago. A large number of insam­
tary houses will also be demolished at Leicester. 

THE Berlin local authorities have decided to call upon 
the Grand Berlin Horse Tramway Company to proceed at once 
with the rork of laying a tramway from Reicbenbergerstrasse to 
Treptow, as ot'!lerwi.Ee the project will be passed over to another 
company. The Eltctn'co.l ETI(Jinur says a tramway is also to be 
constructed in Berlin from the Wienerstrasse t>ill. Wienerbri.icke 
and Kopenicker Weg to Treptow. The Berlin municipality have 
also sent a deputation to Dresden to see Mr. Lsngeo's electric 
tramway there. The Berliner Elektricitiite-Gesellecbaft bas formu­
lated a scheme for the erection of an electrical station at Harburg 
for working an electric tramway, as well as for the supply of 
current for lighting and motors. The Elektrioitats-Gesellscbaft 
"Uoion," of Berlin, have been negotiating with the Elbing 
Municipality to build an electric tramway in that town. 

THE first town in Europe to substitute electricity com· 
pletely for other methods of profulsion upon the tramways is 
Havre, where the new system o tramcars bas lately been in· 
nugurated. Three lines, of a total length of 14 kiloms., have 
11 lready been conatmcted, and a fourth is now being laid down. 
The system employed is the overhead contad by copper wires 
carried at a hetgbt of 6 m. 50 em. upon metallic posts placed at 
about 40 matTes apart. There are 560 of these posts of tube steel, 
which are also otihsed for carrying arc lampe, of which eighty. five 
have so far been erected. It is expected that lamps will be placed 
shortly over the whole length of tbe lines. This installation bas 
been carried out by the COmpagnie Tbomson·Houston. The cars 
are forty in number, and are each capable of carrying fifty 
passengers. Some of the cars have two motors, while the majority 
have only one ; these motors are geared directly on to the axle, 
and every care baa been taken to protect them from the duat and 
damp. The power is supplied by the Soci~t6 de I'Eoergie Elec­
trique, wboee station is situated in the centre of the town. Their 
plant includes at present three Tbomson·U oust on dynamos tbat are 
"orked by a Faroot enaio•, 
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NOTES AND MEMORANDA. 
TRE mean density of the earth found by Professor 

Poynting is 6·49. Professor Boys' result is 5·6~. 

A RULE given by Mr. Preece for comparing the costs of 
gas and electricity for lighting is as follows : " GlS at three 
ehillings per thousand cubic feet equals electricity at sixpence 
per kilowatt-hour," or in other words the factor is about six. 

IN the city of Tokio and elsewhere in Japan wooden 
water-pipes have been in use for over 200 years. Pipes of 6in. 
internal diameter and less are made from tree t runks bored oot; 
larger ones are lll'Ually square, and are formed of planks fitted 
togetber. 

AN attempt made in Sweden to produce an extra strong 
cast iron, in order to reduce the thickness of shrapnel shells, so 
that the capacity of the chamber within them can be increased, 
produced a series of castings giving an average tensile etrengtb of 
19 5 long tone per square inch, with ·38 per cent. utenaion in 4in. 
The fi rm which makes the castings guarantees a strength of 17·8 
long tons per square incb1 

IN the return of the gas testings for the week ending 
6th October, .Mr. W. J. Dibdin, F.I C., enters as the highest mean 
illuminating power that of the Tooley-street district supply, South 
Metropo!itan Gas Company, which was 17 0 candles. The lowest 
being found at the Chelsea, Holloway, and Hampstead districts, 
Gas Light and Co.>ke Com~ny, and the Old Ford district, Com· 
mercial Gll! Company, wbtch were all16·1. 

PoLISHED steel surfaces as saws, chisels, bits, &c., can 
be rendered rust-proof by making a preparation as follows : Take 
one·half ounce camphor, dissolved in one pound of melted lard, 
take off the scum, and mix in as much blaok lead-graphite-as 
will give it an iron colour. Clean the tools, and smear with this 
mixture. After twenty. four boors rub clean with a soft linen 
cloth. The tools will keep clean for months under ordinary cir­
cumstances. 

A CBROMO·PHOrOGRAPBIC camera., by which a. quick 
succession of photographs can be taken, suitable for combining io 
a z)etrope apparatus, so as to give an animated reproduction of a 
moving figure, bas been invented by M. George Demeny. The 
problem to be solved is the same as that of Edison's kinetograph, 
but M. D.imeny's apparatus is much simpler than Edison'P, besides 
being portable. The instrument can be seen at the Anglo· 
American Import Office, 368, Rue Saint Honor~, Paris. 

IN a paper recently read before the Paris Academy of 
Sciences M. Henri Moissan states that aluminium can be saturated 
with nitrogen by passing a current of the latter through a bath of 
the molten aluminium, and that such satoration bas considerable 
effect upon the physical properties of the commercial metal, reduc­
ing the elastic limit from 4·76 tons-of 2240 lb.-per square inch to 
4·13, and reducing the breaking stress from 6 9S to 6·10 tons per 
square inch. The elongation also drops from 9 per cent. to 6 per 
cent. The presence of more carbon than is ordinarily found in 
the commercial metal also reduced the tensile strength and the 
elongation. 

M. F oRSTER, of the Berlin Observatory, bas communi· 
cated to the R n-ue &ient(/iqllt the result of a series of observations 
carried on simultaneou!ly for twenty months past at Kasan in 
Rossia, Marborg in Germany, and Bethlehem in Pennsylvania. 
The object was to study the question of the supposed oscillation of 
the axis of rotation of the earth. From about 10,000 observation.& 
it appears that the pole or end of the axis bas an oscillation fol­
lowtng a spiral traced from west to east. The rate of oscillation is 
variable; at the present time it is decreasing. It appears, bow­
ever, that the actual extent of this movement is very small, not 
exceeding fifteen metres. 

PROFESSOR KENNEDY recently stated that before the 
Edison and Swan lamp patent expired, and when current was sold 
at Sd. per unit, an S-candle power glow lamp cost almost ;td. per 
boor of actual lighting, whereas at the present price of glow lamps, 
and taking current at 6d. per Board of Trade unit, the S·candle 
power lamp coste ~d. per actual hour of lighting. Professor 
Kennedy estimates tbe average life of glow lamps at !iOO to 600 
hours of actual lighting. The earning capacity of lamps in private 
houses, hotels, and sbops iP, according to Professor Kennedy, 
inversely as the above order. The number of lamps of S·candle 
power installed in London in 1S93 was 9,666,000. 

IN a recent paper in the Oomptes Rendua on "Geodesy 
and ita Relations with Geology," by .M. II. Faye, the author says: 
~Gravity bas a g-reater numerical value in islands than in the midst 
of continents, as the constant is determined by pendulum observa­
tions; this is probably due to the more rapid cooling of the crust 
of the earth beneath extensive seas, as evidenced by the low tem­
perature of water-1 deg. or 2 deg.-at depths at which the tern· 
perature is about 133 deg. in land. The greater average density 
owing to the lower temperature accounts for the higher value of 
the constant at sea, notwithstanding the replacement of so much 
solid matter by the specifically lighter water. The author then 
draws attention to the need of aid from geologists in the further 
elucidation of the reasons for variations in the con.stant of g ravity. 

AN improvement in the manufacture of plumbago or 
gnpbite bas been described in a recent patent specification. 
Graphite cro~bed and passed through a 11ieve of from 120 to 150 
mesbe11 per inch, is stirred into a saturated solation of alum or 
aluminium sulphate at 212 deg. Fab.; steatite is then added, and 
more water if required. After mixing, excess of water is evapo­
rated until a consistency suited to grinding in a chilled steel or 
other mixer is obtained. More graphite may here be added ; then, 
after thorough grinding, the material may be compressed into 
cakes for household use, or is ready for the manufacture of pencils 
or crucibles. The average formula for the mixture is : Graphite, 
SO; steatite, soapstone, or talc, 14 ; alum, 6; but this varies 
with the purpose to whioh the material is to be applied. Wben 
several different kinds of graphite have to be employed, the richest 
in carbon is fi rst mixed into the alum solution. By this process 
grapbitea previously regarded as incapable of being compacted are 
utihsable, and are improved in polishlng power ; for pencils, the 
material may be bard without being brittle, and black without 
being soft ; while crucibles made from the treated graphite are at 
once harder, more durable, and lighter. 

A SOLUTION of copper sulphate does not conform 
rigorously to the form in which Faraday'11 law of electrolysis is 
generally exFressed. It bas been shown by Gray that the metallic 
deposit is heavier the higher the current density and the lower 
the temperature, an explanation being given in the fact that 
copper dissolves to a very appreciable, although variable, amount 
in solntions of copper eolpbate. Accordintt to Schuster, it is 
probably the atmosfberic oxygen present 10 the solution that 
causes this chemica corrosion. In view of thiP, W. Gannon bas 
sought to discover whether there is any difference between the 
weights of the two deposits in two copper voltameters, one of whlcb 
is placed in a vacuum. Freshly made neutral copper sulphate 
solution was employed, and the electrolysis in one case was con· 
ducted first under reduced pressure, with the result that a heavier 
deposit was thrown down than was the case in a similar experiment, 
the pr81!sure being that of the atmosphere ; but the peroen~e 
difference was not constant. The Electrical R,~-uw says the addi­
tion of a little sulphuric acid to the voltameters caused this differ­
ence to be constant within experimental error. Under this condi· 
tion, for current densities above 0 01 amp~re per square centimetre 
of active cathode, there is no practical difference in wl!igbt between 
the two deposits, but for lower densities the "vacuum deposit" is 
veq appreciably higher tbao the "air depoeit. 
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KISCELLANEA. 
A SURVEY of the Sea of Ma.rmora has been undertaken 

by the Russian naval authorities in consequence .of the subm&Jine 
disturbances supposed to have been produced tn that sea by the 
rocent earthquakes. 

ToE first German ironclad built in the new Da.ntzic 
dockyards will be launched tb~ ~onth. It belongs to the Sieg­
fried chua the armament consl.8ttng of three 36.ton guns. The 
indicated 'horse-power is 4SOO, and the displacement tonnage 
3495. 

EXPERntENTS with the Sims-Edison steering torpedo 
are to be made in the Bospborus. This weapon gave such good 
resul\.8 when recently tried at Toulon, that the. Ottoman. Govern­
ment are thinking of adopting it for the protectton of tbelr water­
way. 

A NEW twin-screw s teamer, named the Alma., built for 
the London and South-Western Company's fast pas3enger and mail 
service between Southampton and llavre, bas been launched at 
Glasgow. Her length is 270ft. , breadth 34ft., and gross tonnage 
about 1100. 

WE have received the second edition of Mr. L. B. 
Wells' canal map of England and Wales. The nam88 of many 
junctions of canal.s own~d by different companies hav~ b~en added, 
and a few additional mtles of waterways shown, brmgtng up tbs 
total to 3935 miles. 

THE Admiralty have directed that trials are to be 
made on the new torpedo boats and torpedo destroyers on their 
delivery from the contractors, to test. the flaming of. the f~nn~l11 
when steaming. It is expected that wttb careful at()ktng th1.8 ev1l, 
which wonld render a night attack impoBSible, csn be prevented. 

THE French Government has decided to proceed with 
the con&troction of two great docks at Cberbourg-one for the use 
of those mail boats wbicb will serve as auxiliary cruisers in time of 
war and the other for the accommodation of ironclads of the 
larg'estsiz9. The docks are to be built in the northern portion of 
the arsenal. 

T BE Local Government Board have given their sanc­
tion to a loan of £11,500 for the sewerage and eewage disponl 
of Bracknell. The sewage will be purified by irrigation, on 22~ 
acres of land. There are to be two small pumping statioua, 
worked by oil engines. The engineer to the scheme IS Mr. W. H. 
Radford, C.E., Nottingham. 

A CURious accident bas happened at Boston, U.S.A. A 
man, while cleaning an a rc lamp at the top of a hlgb mast, received 
the full strength of the current and was killed instantaneously. Sis 
body was suspended from the wires for half an hour. When men 
were put to work to remove it one of them came in contact with it, 
and was thrown head foremost on the sidewalk. He was dashed 
with such violence against the kerbstone that he died shortly 
afterwards. 

THE Halcyon torpedo gunboat, constructed at Devon­
port, and engined by Hawthorn, Lealie, and Co., baa broken down 
seriously. A crack nearly a foot in length bas been discovered in 
her high· pressure cylinder. The Admiralty bad intended that abe 
should represent her class in a series of experimental trials to 
ascertain the most suitable type of propeller for torpedo gunboats 
of the same tonnage. The vessel's machinery was only a few 
weeks ago accepted from the contractors. 

A STATEMENT to be taken cum grano is to the effect that 
two Russian engineers contemplate mak-ing an attempt to raise the 
sunken battleship Victoria, owing to their recently achieved 
success in raising, by means of ai r balloons, a veBSel sunk in 30ft. of 
water near Va.rsovie. In the case of the Victoria, it is said, ten 
air vessels wit\ be used, each of a capacity of 60,000 cubic feet. 
'l'be question which immediately occurs to us U., bow are these 
vessels to be attached to the ship ? 30ft. of waler is one thing, 
and 450ft. is another. 

MESSRS. JoHN AND 1IENRY GwYNh"E, of Hammersmith , 
have entered upon a contract with the Mersey Docks and Harbour 
Board, Liverpool, to supply a set of their "Invincible" compound 
condensing pumping engines to raise the level of water m the 
Canada Huskisson dock system. This makes the fourth large 
installation fitted up by Messrs. J. and H. Gwynne for the same 
authority, which will have within the dock estate "Invincible " 
plant equal to a combined capacity of 4000 tons of water per 
minute when the new machines are at work. 

A SERIES of experiments is being conducted on boar d 
the first-class battleship Revenge at Spitbead, with a view to 
determine the precise advantage obtained by the new bilge keels 
whlcb are being fitted to all the vesge\s of the Royal .SOvereign 
class. At the first trial, the veesel was given a degree of stability 
and steadineBS by her double bottom being 6lled with water, and 
her bunkers with coal. The four barbette guns, each weighing 
67 tons, were then trained at right angles, which gave the vessel a 
list of twelve and a-half degrees, and this was increased to fi fteen 
when the crew were assembled on the aide to which the guns were 
trained. It bas been decided to subject the ship to a far more 
severe test, by removing both the coal and the water, and adopting 
the same method of carrying oat the teat. At the conclusion of 
the trials the Revenge will be docked, and bilge keels affixed to 
her bottom, and abe will then undergo the same experiments as 
before. 

WE have received from Messrs. Edgar Allen and Co., 
Sheffield, a pamphlet containing particulars of, and reports upon, 
their dynan::o magnet steel castings. The reports are hy Mr. 
Gisbert Kapp, M. lost. C.E., Professor Ewing, and ProfeMOr 
Jamieson. It bas been for some time known that these steel 
castings were equal and now are superior to wrou~ht iron forgings 
for dynamo construction. Mr. Kapp, verr ear ly m their history, 
tested their materials, and his great expenence in dynamo design 
and construction enabled him to make use of this magnet steel 
and to pronounce an authoritative opinion upon it. He found it 
better than wrought iron forgings in many casest and some which 
he tested in April this year be speaks of as oetter than any 
magnet steel be bad previously met with. The pamphlet we have 
received is accompanted by permeability curves by Mr. Ka.P.p and 
Professors Ewing and Jamieson, and will be found of conatde~ble 
interest by those who are concerned with the construction of large 
magnets of any kind, and who are interested in the magneti:J 
efficiency of materials to be employed. 

TBE new German third-class cruiser, provisionally 
known as "F," will be launched and named on the 15th inst. at 
Wilbel.mebaven. She is, according to the Timu, 246ft. long by 
33ft. 6tn. broad, and at a mean draught of 15ft. will displace 1640 
tons. There are twin screws, and engines working up to 2800·horae 
power, w~icb will give the vessel an extreme speed of 16 knots. 
The .bull 1.8 of steel and w<?Od· The armament ~ consist of eight 
3·96tn.-40.pounders- qUtck-firert!, four machme guns and t"o 
torpedo-launching tubt>a. A few days later at the saU:e rard the 
keel plateR will be laid of the new first-class battleship wbtch is to 
take the place of the now alm<>Uobsolete P reussen, a veeeel twenty­
one years old. The new iroAd wi.ll be a reproduction of the 
Worth, with, however, slight modi6catioDll, and will be constructed 
to carry four llin. breech-loading guns of 40 calibre8 two llin 
breec~-loadin.g guns ?f 36 ~ib~, six S·9in. quick-firing guns of 
36 cahbree, e1gbt. 3·4m. q!-llCk·finng guns of 30 calibres, two 2·3in. 
~at gone, and e1ght ·31m. machine guns. Her extreme speed 
wtth forced draught a.nd .at 111 revolutions, will, it ia t.nticipated: 
be 17·2 knots, 10,230 tndlet.ted horae-power beini developed, 
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TBE UNCERTAINTIES OF SCIENCE. 

SoliE months ago we reviewed an important book, 
"The Science of Mechanics," by Dr. Ernst 1\Iacb, pro­
fessor of physics in the University of Prague. That 
book gave sufficient evidence that its author is a. very 
advanced thinker-a. man with small respect for authori~y 
in science. In the Moni&l for October we find a. lengthy 
paper by Dr. Mach on "The Principle of the Conserva­
tion of Energy," which will supply food for thought to 
everyone interested in physics. 'l'his paper is remarkable 
in various ways. Thus, at the outset, we have actually 
an attempt at a definition of the word Energy. "~be 
most multifarious physical changes, thermal , electncal, 
chemical, and so forth, may be brought about by mechani· 
cal work," says Dr. Mach. When such alterations are 
reversed they yield anew the mechanical work ~n exactly 
the quantity which was required for the productiOn o.f the 
part reversed. This i s llte p n'nciple of the conserval zon of 
energy ; " energy " being the term which hasgraduallycome 
into use for that " indestructible something" of which the 
measure is mechanical work. Thus then we see that an 
ad,·anced physicist can find no bet ter d_efi?ition fo~ a 
word in everybody's mouth than that 1t 1s an '' lD· 

destructible something." It is n ot work, but work is its 
measure. His not, however, with Dr. Mach's definitions 
that we are concerned, but with his methods. These 
appear to us to be altogether admirable. He is not 
content to state ideas, or to give definitions ; be goes 
much further. He asks where did the ideas- or a.s we 
prefer to call them, concepts- of physics come from? and 
the result of his investi~a.tioos casts a curious light into 
very obscure regions. As to the doctrine or concept of 
the conservation of energy, be asks where did it come 
from ? And he proceeds to show that the answer is 
by no means so simple as it appears, and tha~ indeed 
it is in no way easy to prove that energy ts really 
always and at all times conserved. It is not our 
purpose to follow him through his arguments : for 
the present we are considering only his conclusions. 
Page by paae we find the words, "Not proven." 
He takes argument a fter argument, authority after 
authority, and shows that there is a reason why each and 
all break down soruewbere or in some point. He shows 
that one of the strongest arguments in its favour is based 
on the assumed impossibility of producing " perpetual 
motion," which assumption is in turn based on another, 
that a.ll forms of energy are modes of motion, concerning 
which he says, " Intelligible as it is, therefor£~, that the 
efforts of thinkers have always been bent upon the 
' reduction of all physical processes to the motion of 
atoms,' it must yet be affirmed that this is a. chimerical 
ideal. This ideal has often p layed an effective part in 
popular lectures, but in the workshop of the serious 
inquirer it has discharged scarcely the least function." 

We ba.ve said enough, perhaps, on this point to show 
what manner of thought Dr. Mach puts before his readers 
on one question. But be is much more audacious in his 
method of dealing with thermodynamics, and to his views 
on the subject we direct particular attention. Dr. Mach 
gives a. most simple and lucid exposition of what Carnot 
did a.nd did not teo.ob, and be explains very clearly the 
nature and truth of the work done by the Thomsons, 
Joule, Mayer, and others. It having been shown that 
beat was not a substance, the question was asked-What, 
then, is it ? The answer, as is well known, is that it is a 
mode of motion that bas been accepted implicitly for 
years by students as demonstrably true. Dr. Mach 
hastens to prove that it is not demonstrably true at all, 
and, m ore suo, he asks: Where did the concept originate? 
" The generally accepted notion of a. ca.loric, or beat-stuff, 
was strongly shaken by the works of :Mayer and Joule. 
If the quantity of heat can be increased and diminished, 
people said, heat cannot be a substance, but must be a 
motion. The subordinate part of this statement has be­
come much more popular than all the rest of the 
doctrine of energy. But we may convince ourselves 
that the motional conception of heat is now as unessen · 
tia.l as was formerly its conception as a substance. Both 
ideas were favoured or impeded solely by accidental 
hi&torical circumslancr&. It does not follow that beat is 
not a substance from the fact that a mechanical equiva. 
lent exists for quantity of beat. We will make this clear 
by the following question which bright students have 
sometimes put to me :- I s there a. mechanical equivalent 
of electricity, as there is a. mechanical equivalent of 
heat? Yes, a.nd no. There is no mechanical equiva­
lent of quantity of electricity as there is an equivalent 
quantity of beat, because the same quantity of electricity 
has a very different capacity for work, according to the 
circumstances in which it is placed; but there is a. 
mechanical equivalent of electrical energy. Let us ask 
another question. I s there a. mechanical equivalent of 
water ? No. There is no mechanical equivalent of 
water, but there is a mechanical equivalent of weight of 
water multiplied by its distance of descent." 

Dr. Mach herP explicitly states a. circumstance which 
most be taken count with in all attempts to identify beat 
and electricity. That is to say, our existing concepts and 
definitions based upon those of beat and electricity are 
fundamentally different. Once more Dr. 1\Iach asks why 
this difference in conception ? and he answers, " The 
reason is purely historical, wholly conventional, a.nd, what 
is still more important, is " 'holly indifferent." This, be 
proceeds to prove, and concludes his argument with the 
following pregnan.t statement: - "When we wonder, 
therefore, at the dtscovery that heat is motion, we wonder 
at soLCetbing that was nevet• discovered. It is perfectly 
indiflerent, and possesses not the slightest scientific value, 
v. hetber we think of heat as a. subs tance or not. The 
fact is beat behaves in some connections like a. substance, 
in others not. Heat is latent in steam as oxygen is latent 
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in water." We have quoted a.t consi~e~able l.ength, 
because without quotation we have found 1t tmposstble to 
do full justice to Dr. Mach's views. Even now we have 
left essentials unnoticed. The broad fact, however, to 
which we would direct attention, is t~a.t a ma~ of Dr. 
Mach's attainments should advance optwons ~b1ch are 
so directly opposed to a. great deal of the teachwg of the 
present day. He brings fundamental modern. concep· 
tiona of beat to the test and be finds them unsattsfactor~ · 
The very root of thermodynamics becomes under his 
bands one of the uncertainties of science. Our. rea.d~rs 
will find in the remarkable letter by Col. Basev1, wht~b 
we print this week, ano.tber. example of .the uncertam 
foothold which men find m th1s path of sctenoe. It h~s 
often been stated that though men believe in the kinet1~ 
theory of gases, they know it is not true. Col. ~~sev1 
advances arguments which make i.t more dtff1cul~ 
to believe in it than ever. On all stdes. we find ~en 
inquiring, thinking, revising, and on a~I s1des upsettmg 
received theories and notions concernmg the nature _of 
things and processes. Such inquiries are no doubt dtS· 
tas teful to many persons, but they ~~an p~ogress so long 
as they are conducted in a prope~ sp1r~t. 'Yet the student 
of science will do well to bear 10 mmd the words of a. 
very eminent lecturer d physiology. " The statements 
I have made to you, gentlemen, I ha.•e every reason to 
belie,·e to be wholly untrue, but you must learn them, 
because if you do not you will not be able to pass your 
examinations." 

CANALISATTON OF RI'VE RS. 

WnEN in classic days a river conducted itself in such a 
manner as to become a source of danger to the people 
and lands adJacent to its banks, its ~ehaviour wa~ ~t~ri­
buted to the offended majesty of 1ts tutelar dtv1mty. 
The hydraulics of 1 i\·ers are assumed to be under similar 
control in China. even now. Although the French have a 
proverb Rum n'esl &ac1·e p our un &apeur, and it must 
also be ~dmitted that the modern engineer has no par­
ticular regard for ancient fluvial deities, ~et h~ is n~t 
indisposed to try gentle m easures when dealmg w1tb the1r 
wayward changes. As a proof that the belief in a preei­
ding genius prevails among eastern people, m9:y be 
mentioned the statement that when the first ra1lway 
bridges threw their shadows over the sacred streams of 
Hindusto.n, bouquets and garlands of flo~ers were fr~ely 
dropped frow the locomotive, as an offe~mg to the r~ver 
god, into the waters below. Apart alike from anc1eot 
mythology and Hindoo superstitioJ?, there is one fact, 
which in connection with our subJect cannot be over­
looked. It is the universal consensus of hydraulic 
engineers that in projecting works for the improvement 
of rivers, the natural physical features of the water­
course should be interfered with as little as possible. It 
matters nothing for what especial purpose the particular 
works may be undertaken, whether for irrigation, drainage, 
prevention of floods, cana.lisation or water supply. That 
rivers resent-so to speak-the alteration or diversion of 
their natural beds, has been shown by m ore than one 
example in Indio.. There are not wanting instances in 
which, after a. new cut bas been made, bridged over, and 
the water let in, the r iver in one night bas returned to its 
former channel and breached the embankment, leM•ing 
the new waterway high and dry. It is clearly preferable 
- in popular language- to coax than to force a river. 

While engineering works belonging and even essential 
to the canaliso.tion of a river are frequently common to 
other improvements, the distinguishing characteristic 
of that operation is that it is undertaken, if not alhogether, 
yet always in the interest of navigation. A river may be 
considered to be co.nalised when its normal condition at 
low water bas been so altered by the carrying out of 
works in its channel as to permit of its navigation by 
boats which were previously unable to ascend it. This 
definition applies more particularly to the tidal compart­
ment of a river, but if least depth be substituted for low 
water, it will be sufficiently correct for the upper, or 
river compartment proper. Some engineers regard the 
term canalisa.tion as inappropriate to the improvement 
of rivers unless executed under certain conditions. They 
do not consider it applicable to the improvement of 
a. navigable stream in which the works undertaken 
to guide and regulate the channel are solely of a character 
which will allow of its contours being preserved by the 
scouring action of the water. A curious example of the 
self-canalisation of a. river was afforded some years ago 
through the agency of flood waters, which ultimately 
culminated in the establishment of a. new outfall for the 
Vistula. A:ll accumulation of ice, attended by a. conse­
quent do.mwing back of the water, led to the blocking-up 
of the stream leading to the existing outlet. The obstruc­
tion continued to increase, until the pressure became so 
great as to break through a. protecting embankment. The 
result of this " directing the great sources of power in 
Nature" was, contrary to wba.t generally obtains, emi­
nently satisfactory. It constituted a. sell-made " river 
navigation," and, as will be seen, was in every sense con­
ducive to " the use and convenience of man." It appears 
that, previously to this fortuitously favourable incident, 
the engineers of the Government bad repeatedly recom­
mended the execution of works the very raison d'elrc of 
which was, with the addition of other artificia.l measures, 
to secure the accomplishment of what Nature had so 
beneficently effected. This felicitous though somewhat 
forcible method of forming a. new outfall for the river 
enabled a long reach of it to be cana.lised to great ad\'an­
tage. Subsequently lock gates were constructed near the 
junction of the main stream and the sell-created branch 
leading to the new outfall, which now fulfils the dutv 
formerly devolving upon the old outlet-namely, that of 
affording a. passage to the 1 , which , brought down by 
the waters higher up stream, finds its way eventually to 
the sea. I n a strategic point of Yiew the works thus 
opportunely thrust upon the Government have been 
equally productive of I!Ood, as they '\'ery materially con­
tribute to a successful defence of Dantzic in the event of 
its being ~nve~ted by a. hostile army. 

The cbte£ dlfference between a. canal and the canalisa.-

• 
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tion of a. river is that whereas the former, in the strict 
sense of the term, is wholly artificial, the latter is not. 
It is, however, rare that a ca.na.l, during its entire course 
from one end to the other, comes under this definition. 
In some parts of its route it usua.lly utilises the services 
of stretches of r ivers canalised to render them equally 
navigable, and also freel.Y avails itself of the extensive 
area. of waterway afforded by the lakes which intersect 

·its path. A familiar instance is afforded by the Caledonian 
Canal, very much out <W date at the present time, which 
has thirty-eight miles of lake navigation. Most of the 
p rincipal French canals are constructed in order to effect 
a junction of two separate river systems-such as the 
RhOne and Rhine, the Loire and the Saooe, the Scheldt 
and the Somma, and the Seine and the Rhone. In Italy 
we have the Cavour Canal uniting the Po and the Tessie. 
In America. there are canals forming a continuous water­
way between individual rivers, between separate lakes, 
and also between lakes and rivers-as, for example, 
between the Potomac and the Ohio, the Delaware and 
the Hudson, Lake Erie and the same river , and Lake 
Michigan and the Tilinois. Lake Ontario, in Canada, 
joins the St. Lawrence at Montreal; and that magnificent 
stream is, by similar means, placed in communication 
with the Ottawa. This compound system of navigation 
is not restricted solely to inland or fresh water canals, 
but extends a.s well to those of a maritime character. 
The Suez Canal has a portion of its course through the 
Bitter Lakes. 

As a rule the chief point to be attained in the canalisa­
tion of a river is to m crease the available draught of 
water, and in nine cases out of ten it becomes n ecessary 
to attack the bed of the s tream. Something, no doubt, 
can be frequently accomplished by collateral operations, 
which consist in training, regulating, widening, and other­
wise genera.lly improving the course of the river, but it is 
rare that even a combination of these ameliorating 
measures will of themselves be effectual in producing 
the highest possible degree of navigability. Given a. 
channel of a. certain width, depth, and velocity of current 
as sufficient for the purposes of navigation required, the 
object, after having once constructed it, is to maintain it. 
In those cases in which " collatera.l operations," assisted 
solely by the natura.) scouring power of the stream, are 
sufficient to ensure the constancy of the necessary condi­
tions, the river, although rendered navigable by these 
means, is not, as has been already stated, considered to 
be ca.nalised in the full and distinct signification of the 
term. It is evident, therefore, that the cana.lisation of a. 
river goes far beyond the mere control and regulation of 
its course and current, and simply furnishing facilities 
for navigation. The channel of a river, in which the bed 
is of rock, or of any materia.) una.ttacka.ble by erosion, 
or one in which all natural erosion bas ceased, can be 
rendered navigable to a certain extent by the construction 
of the somewhat minor engineering works already 
instanced. It is true that even with these favourable 
conditions of a. regular and normal volume of water, and 
with an assured stability of channel, both in dimensions 
and configuration, the question of floods arises, which 
has more immediate relation, not to the lowest. but to the 
highest level, at which navigation can be kept open. 
This constitutes one of the three vertical data to be 
observed by the engineer engaged in works of the de­
scription under notice. The other two are the highest 
flood and the lowest drought level. Unless the process 
of denudation, or natural erosion has ceased to take effect 
the bed of the river channel remains unstable, and may 
shift at any time in obedience to l<Al action . Under 
these circumstances, it is not advisable to trust to minor 
works to_ ensure the regular navigation of the waterway, 
as although successful at first, they are extremely unlikely 
to prove of any permanent value. The only method by 
which the navigation of a. river can be improved, under 
these conditions, in a substantial and durable manner, is 
by ca.nalisation. 

Experience has determined, although the conclusion 
appears a. little irrationa.l, that straight reaches, except of 
comparatively insignificant lengths , are not to be recom­
mended. As a consequence, therefore, in those examples 
in which the origina.l shore lines are rectilineal, or nearly 
so, it becomes necessary to alter them. But in adopting 
a. different system of setting out, it is, in accordance with 
the principle la id down at the commencement of our 
article, incumbent upon the engineer to retain, as nearly 
as circumstances will permit, the existing conditions of 
the banks. T he chief feature of one of the new systems 
introduced on the Continent consists in the abandonment 
of the arc of a circle and the employment of a curve in­
creasing in curvature from the tangent points towards 
the middle, and increasing again from this point to the 
following tangent. 

In addition to the construction of the locks, dams, and 
other necessary works, the cana.lisation proper of a river 
is a.l ways accompanied by dredging operations, frequently 
upon a scs.le of considerable magnitude. When the 
inequalities have been levelled and a. new channel created, 
in order that its course should be accurately maintained , 
the trace of it should be set out, not by straight lines and 
arcs of circles, which always present more or less abrupt 
changes of direction , but by arcs of a curve termed by 
French engineers ainusoide. The great extent in the 
variation of the radius of this curve, and the continnity 
which it presents in this variation , has been the cause of 
it having been very much adopted abroad in the cana.li­
sation of rivers, and in instances where the rectification 
of the normal configuration of the channels was con­
cerned. It was so employed in connection with the 
works attending the improvement of the river Rhone. 
It may be noticed that this is also the curve which would 
graphically represent the variations in the currents, 
generated under certain con~itions in a single coil. . 

It is unnecessary to ment10n examples of the canahsa­
tion of rivers. Our own Mersey, Weaver, and other 
streams were ca.nalised, after a fashion, more than a 
ct-ntury and a half ago. But there is one example 
whi8h wt •hall qnote, not mut'y on a~~oont ef 
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its importance and magnitude, but for the prac­
tical bearing it has upon the subject of our article, 
and the explicitness with which it corroborates the 
real meaning we have attached to the title. We refer 
to " The Danube Regulation Works," described and illus­
trated in TaE ENGINEER of June and July last. Without 
needlessly recapitulating, it may be s tated that the two­
fold object in view was, first, to do away with the small 
depth at low water; and secondly, to check the high 
velocities, so as ultimately to ensure free navigation 
through the cataracts of the Lower Danube. To accom­
plish this result it is intended to deepen the navigation 
channel through the cataracts with a bottom width of 
200ft. and a. depth of nearly 7ft. below the lowest drought 
level. During the construction of the canal through the 
I ron Gate this depth was increased to l Oft. The manner 
in which the ca.nalisation of this portion of the L ower 
D~nube was effected, and the machines employed in 
executing the different works, point out nnmista.kea.bly 
that, both in extent and purpose, they far exceed those 
ordinarily applicable to the mere training or improvement 
of a river. 

THE DROUGHT IN SCOTLAND. 
THE past month of September h&.s been the dxiest expe­

rienced north of the Tweed for over a century, particularly 
in the West of Scotland, where the total rainfall for the 
month averaged only seventeen hundredths of an inch. Such 
&.bnormal dryness, in a district notorious for a too abundant 
rainfe.ll at all seasons of the year, has naturally had a potent 
influence on the water supply. The wet weather generally 
prevailing during the summer bas enabled the large towns to 
face the autumn scarcity with full reservoirs, and such places 
have not suffered apprecia.bly, but smaller towns in many 
parts of the country have been put to considerable straits, 
while the numerous residential places on the Firth of Clyde 
were almost without exception left without potable water. 
From Gourock to Stranre.er on the one shore, a.nd Kil­
kriggan to Campbelton on the other , an acute water famine 
prevailed, necessitating the departure of visitors, a.nd entail­
ing great hardship on the natives, who were reduced to 
carting scanty supplies from distant lochs and streams. 
Nothing approaching such an universal scarcity bas been ex­
perienced since these towns and villages came into existence, 
though in 1887, and also last year, there were periods of 
remarkable drought, which tested the resources of the great 
towns and cities severely. It appears, then, that the dry 
spell of last month possessed some unusual features, causing 
it to be specially felt by places depending on a direct bill 
supply for water. On turning to the records of the Ben Nevis 
summit observatory, we find that last month had the smallest 
rainfall of any month since the observatory was built in 
1883. Under usual conditions the rainfall at the summit of 
the mountain greatly exceeds that a.t the sea. level, but during 
the past month it was for the first time on record less on the 
summit than at the sea level. This very unusual occurrence 
explain&.ble by the continuation of north and easterly 
winds during the whole month, at once explains the rapid 
failure of the water supplies of Clydeside towns. These places 
are usually situated at the base of a range of hills with an 
elevation of from fifteen hundred to two thousand feet. 
The waters of some streams are impounded by banking 
across the mouth of the glen through which it flows, a first­
class water supply, equal to all ordinary requirements, being 
thus obtained at a very moderate expenditure. During 
seven months of the year the mountain stream could supply 
five times the water required, and even in dry weather copi· 
ous and frequent showers condensed on the hill tops from the 
Atlantic breezes keep the supply abundant. Wben, however, 
a continuation of dry winds is experienced, so that even on 
the top of Ben Nevis no moisture is condensed for weeks at a. 
time, it is evident that the system of water supply described 
is extremely liable to failure, unless the storage c&.pacity is 
large. This, for the reasons mentioned, it seldom or never is, 
so that when the feeding stream dries up the stored supply is 
speedily exhausted. The remedy is obviously increa.sed 
storage capacity, and though such a phenomenally dry 
September as the last is not likely to recur speedily, the abso­
lute failure of water supply, or even its probability, is £0 
serious a calamity that the authorities of the places which 
have suffered cannot afford to disreg&.rd its possibility. 
The case of Helensburgb, the only residenti&.l town on the 
Firth of Clyde which bas not suffered from water famine 
during the recent drought, shows the advantage of sufficient 
storage capacity. During the remarkably dry summer of 
1887, this town suffered unpleasantly from the long continued 
dry weather. The main feeding stream of the supply system, 
tho Ballyvoulin Burn, dried up completely, and the one 
reservoir above the town, in spite of a. very restricted supply 
to the inhabitants, threatened to givs out altogether, a. con­
tingency which would have necessitated the carting of water 
a distance of six miles from Loob Lomond. The magnates 
took the lesson to heart, &.nd on the advice of Mr. Wilson, 
of Greenock, trebled their reservoir capacity, with the result 
that a.t the end of last month the engineer was able to report 
a. full three months' supply still in store. 

BRITISH MACHINERY IN RUSSIA. 

AccoRDING to recent Foreign-office reports, the introduc­
tion of English cotton, spinning and weaving machinery into 
St. Petersburg in 1893 was considerably larger than during 
the previous year, and extensive orders for delivery during 
the present year were taken by English firms. It is generally 
supposed by those thoroughly competent to form an opinion 
on the subject, that the reduction of the duty on cotton 
machinery under the Russo-German Commercial Treaty is 
not likely to increase the demand for the same, the reduction 
being inconsiderable. As this kind of machinery is not made 
in Russia, it must be imported to the extent of local require­
ments. Owing to the comparative lightness, the duty does 
not bear very heavily on it, as in the c&.se of boilers, paper­
making machinery, steam engines, &c. Although all cotton 
spinning m&.cbinery came as formerly from England, tbe 
Mulhausen district of Germany secured orders for sundry 
dyeing, printing, and finishing machinery, which used 
formerly to go to England. One reason for this is the lower 
price of German machinery, but another and more important 
one is that German makers are ever ready to construct or 
alter their machinery to suit the convenience, and often 
merely the caprice, of the Russian buyer whenever they c&.n 
possibly do so. Several new mills for spinning combed wool 
were built, but the machinery for them wa.s ordered in Alsace 
1n~Jtea€l of in En.glaud, Tht importation of paper-making 
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machinery, now principally German, was somewhat 
checked last summer by the enormous increase in 
the duties levied differentially, when it was of German 
manufacture. The outlook for the present year under the 
reduced duties bas stimulated the importation, and there is 
every appearance of a great increa£e in it. Britieh threshing 
machines continue to be those most appreciated by the 
Russian farmers, and the demand for sets last Jear was so 
great and sudden, that intending buyers who came to Moscow, 
not only were unable to make any purchases, but could not 
get their orders executed in England. The general conclu­
sions are that al though Briti~b machinery makers fully sus· 
tain their reputation for high-class articles, Russia and 
Germany secure more business than they did previously. 
For mill engines, Switzerland, e. new and dangerous rival, is 
coming to the front. Millowners who formerl_y boug_ht 
exclusively in England, placed several orders w1th Swtss 
makers, and appear well pleased with the goods supplied. 
Prices, freight, and duty are about the. same, wbetLer t~e 
machinery comes from E ngland or Sw1tzerland, but Sw1ss 
makers guarantee the consumption of stee.m required . by 
their engines for the work performed, which pleases Rosst&n 
buyers. 

SHIPBUILDING IN FRANCE. 

THE new law which increases the premium upon vessels 
constructed in F rance is said to have given e. very great 
stimulus to the native shipbuilding industry. We referred 
lately to a new yard that bad been established at Rouen, 
where enough contracts have been entered into to keep the 
bands employed for several months to come, and now a 
similar success bas been achieved at Nantes, where the con­
struction of a maritime canal, and the deepening of the port, 
have e.llowed of vessels drawing more than 6 metres <'f 
water ascending thereto. Last week the launching of the 
cruiser Descartes, the first war vessel constructed at Nantee:, 
was made the occasion of a general holiday, and ia the 
speeches which followed the ceremony the directors and other 
officials of the Soci~te des Chan tiers de Ia Loire spoke of the 
great possibilities that were now opened up to Nantes as a 
sbipbuilding centre. The Descartes has a length, over all, of 
96 metres, and a. displacement of 4000 tons. It will be 
entirely completed at Nantes before proceedin~t to Brest, 
where it will receive a powerful armament. Besides this 
vessel the Soci~te des Obantiers de Ia Loire have other 
vessels in band for the marine, including the armoured coast 
defence vessel Valmy, the first-class battleship Massena. and 
the cruiser d 'Assas. They have also building four large 
sailing vessels, of which three of 4200 tons each are to be 
constructed for MM. Bordes, of Bordeaux. The company 
expects to enter into several other contracts shortly, so that 
the 3000 bands employed a.t Nantes, St. Na.zaire, and St. Denis 
will be kept busily engaged for a long time to come. This result 
is considered to be all the more satisfactory in view of the 
exceedingly low freights, and it is thought that as these 
become more profitable a. still further impulse will be given 
to the native shipbuilding industry. According to the 
builders this result could not possibly have been attained if 
foreign-made vessels continued to receive the half premium, 
but the owners themselves entertain the contrary opinion, as 
they consider that the premium hardly compensates them for 
the increased cost of the vessels. 

LITBRATURB. 
Ueber Vorkommen und Gewinnung der nutzbarm Minenllitn 

i n de1· Stldafrikanischen Republik- Tran.st:aal- tmler 
besonderer Berilcksichtigm~ des Goldbergbatus. By 
BERORATH ScRMEISSER. D1etrich Reimer, Berlin. 1894. 

THE work now before us, which is practica.lly an account 
of the gold mines and other mineral industries of the 
Transvaal, is certainly in many respects the most valuable 
contribution that has yet appeared to the a.lready ample 
literature devoted to this subject. Besides the importance 
to which its intrinsic merits entitle it, it deserves special 
attention from Englishmen, seeing that it is fraught with 
a number of instructive and incisive lessons for us, which 
we should do well to take to heart. 

It appears that the Prussia.n Government, having 
regard to the repeatedly expressed opinions of statisticians 
that the gold supply of the world is rapidly falling below 
its requirements, resolved to send a mining engineer to 
the T ransvaal to investigate the position and probable 
development of the gold production of that country. 
Herr Schmeisser was accordingly sent out, and the 
book now before us is the result of his studies. Although 
British interests in the Transvaal are beyond compari­
son, more important than German, and the ties that 
bind us to South Africa are far stronger and further 
reaching than the somewhat indirect Prussia.n connections 
with that part of the world, yet we find the German 
Government freely taking upon itself the duty of study­
ing this new goldfield, whilst our Government has never 
even thought of such a. thing, and probably never will, 
a.ll our knowledge of African gold mining being due to 
private initiative. It is evident tha.t the German Govern­
ment does not consider tha.t it has :ione its whole duty to 
the mining industry of the country, when a local post­
master has been appointed inspector of mines; nor does 
it look upon a successful political canvasser as superior 
to a trained scientist for the carrying out of such duties. 
In England, however, we do things differently, and the 
attitude of our Government towards mining and manu­
facturing industries cannot but suggest the reflection that 
whilst party Government has its advantages, it has draw­
backs that pretty well ba.lance them. 

Not only does Herr Scbmeisser's book teach us a lesson 
in its mode of inception; it is equa.lly instructive in 
its mode of execution, and is an admirable example of 
German thoroughness. The first chapter is of merely 
general interest, giving a. brief account of the geo~a.pby, 
history, and constitution of the Transvaal. Wtth the 
second chapter, the geognosy a.nd geological description 
of the country are commenced. The author giYes a brief 
account of the various formations that occur in the 
Transvaal, and of their relations to each other. Although 
necessarily still very imperfect, this sketch ~ives an 
excellent outline of tbe broad geological features; and 
though errors of detail doubtless exist, the author 's 
general conclusions will probably be found to be correct 
when fWler detailtt art avai111.ble for a syetematio study of 
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the subject. H err Schmeisser bas not only utilised the The work concludes with a series of valuable tables, 
observations made by others, he bas contributed largely showing the output and financial position of the various 
to om· knowledge of Transvaal geology by his own 'Transvaal gold mines, and with a number of maps showing 
researches. the general position and features of tbe various goldfields. 

Commencing with the lowest sedimentary formation, As we have alreAdy said, this is by far the best work on 
the Swazischists, and the gold veins contained therein, it the subject we ba.ve yet seen, and perhaps the onl.v one 
is worth while noting that he looks upon the Sheba reef that can be considered as a. serious scientific book. There 
as a true reef, whilst most previous writers on this subject are, nevertheless, one or two points on which we are not 
seem rather to have held the view that it is an altered bed. at one with the author. We cannot, for instance, admire 
His opinion on this reef may be gathered from the following his inclusion of all weathered rocks within the compre­
quota.tions: " The footwall is sharply defined, the hang- bensive term of Laterite, the same name being applied 
ing wall less so, because the deposit is more or less united indiscriminately to weathered diorite and to weathered 
to the quartzite which forms the hanging wall. Midway stratified rocks. It may be convenient to call the various 
between the two walls, a well marked fissure like a false deposits treated by hydraulicking at Spitz Kop, RosebiU, 
hanging wall traverses the entire deposit. . . . . . and Lisbon, Berlyn laterite, but it is certainly not scientific, 
Fragments of the country rock from the hanging wall and as regards the last·named property absolutely in­
side are of common occurrence in the body of the vein. correct, even with the very elastic meaning here given to 
. . . The mode of occurrence of the Sheba deposit, the word. Again, we cannot agree in the opinion here 
its great width, and the presence of large horses c.f the expressed that closer concentration by mechanical means 
hanging country rock, justify the inference that this is a -the German system of close dressing-is beyond doubt 
composite vein, that is to say, a vein formed by the simul- desirable. The author ascribes its absence to the in­
taneous opening of several fissures within narrow limits, fluenoe of American mining engineers, who, he says, are 
and the destruction of a part of the rook-masses that not acquainted with such accurate dressing operations in 
separated them." The various other gold districts in which their own country. We are not concerned in defending 
veins in the Swazischists are being worked, namely, the American as against the German system of ore dress­
Koma.ti, Selati, Leta.ba., Molotsi, Houtbosohberg, Mara- ing; on the contrary, we bold the latter to be, generally 
ba.stad, are all dismissed in a few words, commensurate speaking, the better. But in treating gold ores, too many 
with their present trifling importance, and then the gold dressing operations must be avoided if Boat gold is not to 
districts of the Kaap series of rocks are approached, the be lost, and we ourselves do not look for any improvement 
first place in which is naturally taken by the \\'itwa.ters· in the treatment of tailings in this direction. Nor do we 
rand deposits. Herr Schmeisser is careful to point out agree with the condemnation of Frue Vanners, for the rea­
that these are bedded deposits, although in describing each son that they make only two classes and no middlings; this 
bed, be subjoins tbe name of the "reef" by which it is may not suit the ordinary concentrator, but it is, on the 
conventionally known. The entire "reef '' series is fully contrary, precisely what the gold miner wants. He only 
described, and a. capital table given of the various mining wants two classes-clean concentrates containing all the 
companies in the order in which they are situated along gold, and clean tailings containing none. Experience so 
the main reef. For the first time we have a really far is against carrying dressing operations too far in the 
exhaustive scientific description of the constitution of the case of gold ore, although a certain degree of sizing would 
famous 'Witwatersrand conglomerate. According to our no doubt be found beneficial. We rather ventnre to think 
author these are true quartz conglomerates, the pebbles that the attention of gold-mining engineers will be directed 
being cemented by a mass of granules of the same quartz in the near future to the question of treating all the tail­
held together by a. binding material of greyish-blue or ings direct as they leave the plates by some chemical 
green colour when undecomposed. The quartz pebbles process that shall remove the gold left in them after 
consist but rarely of individual crystals; they are mostly amalgamation ; and we believe that such a process is 
rather coarsely crystalline, rarely microcrystalline aggre- quite within the bounds of engineering science. 
gates, the granules showing no definite system of In conclusion, it remains only to say that all engineers 
co-ordination . The quartz contains but few solid inolu- are greatly indebted to H err Scbmeisser for having pro­
sions, but an extraordinary number of fluid ones, arranged duced such an admirable work on a. subject o( general 
in approximately parallel planes, so as to give sections of interest, as well as to the German Government for having 
the quartz a streaked appearance. The microscopic given the incentive to it, and as we are not likely to get 
structure of these pebbles, as well as their frequently anything of the kind done for us in this OO\mtry, we hope it 
flattened outlines, point to strong me0hanioal action, in will not be long before the work will appear in an English 
all probability due to pressure, the effects of which dress that will make it readily access1ble to the mass of 
are also seen in the cementing material. This latter English engineers who would be glad of an opportunity of 
contains, in addition to small grains of quartz, the studying it. It is, however, to be hoped that any English 
followiog minerals :-Pyrites, magnetite, zircon, rutile, translation will be furnished with a good alphabetical 
muscovite, chlorite, secondary quartz, and native gold. index; the absence of a.ny index at all is a very serious 
In one specimen tourmaline was found. The pyrites, blemish on the present work. 
the most abundant mineral next to the quartz, is a 
primary constituent of the conglomerate. 'l'he gold is a. 
secondary component, and is not of alluvial origin, as is 
shown by its crystalline form, a.nd the m ode of its distri­
bution in the conglomerates-it never occurs, properly 
speaking, enclosed in the quartz. When 1t is found in 
the pebbles it is always in a. thin fissure or seam in them. 
It is evident from the above synopsis that the results of 
this research have given data of great value in deter­
mining the probable permanence in depth of the Wit­
watersrand auriferous conglomerate beds. Herr Schmeis­
ser's calculations as to the probable duration of the 
working of, a.nd the amount of gold available in the best 
known portions of the Witwatersrand goldfields were 
published in the German " Reichsanzeiger " for Feb­
l'Uary, 1894, and were almost imm ediately translated 
into English. The results of these calculations will 
probably be fresh in the memory of our readers, and we 
need not therefore refer to them again. 

The remaining goldfields of the 1\.aap formation, namely, 
those at Klerksdorp, Yryhied, and Lydenburg are briefly 
described ; the latter perhaps not quite so fully as their 
geological, apart from their industrial, importance might 
seem to merit. There is also a. brief account of the coal 
seams that are worked in cer tain of the Karroo forma­
tions, and a mention of other mineral occurrences-notably 
those of silver-closes this valuable chapter. 

The third chapter comprises an account of the mode of 
extracting the various m etals and minerals. It contains a. 
short but fairly correct history of the rise and progress of 
mining in the Transvaal, and an excellent summary of pre­
vious legislation on the subject and of the existing gold law. 
The methods of m ining are next described, and then the 
system of stamping and gold extraction. This is perhaps 
the weakest portion of the whole book, as many details of 
importance are omitted, and a. few inaccuracies have crept 
in. It is interesting to note that the author estimate!! 
that dnring 1898 there were, on an average, 1955 heads 
of stamps at work in the Rand, and that their average 
crushing capacity was three tons per head per diem. He 
also refers briefly to other crushing machinery, concluding 
his paragraph on this subject with the pregnant remark 
that "the H •mtington mill a.t the Wolverdon Gold Mines 
near Klerksdorp only ran for two days." A few pages a.re 
devoted to an account of chlorination and of the cyanide 
process. The description of the latter is good, but con­
tains nothing novel. With regard to the machinery em· 
ployed on these fields, our author states:-" The whole 
of the colossal requirements of the Transva.a.l as regards 
machinery is supplied by English and American manu­
facturers ; but few German manufacturers or contractors 
are represented in Johannesburg. H ence, English and 
American makers a.re so busy that lhey cannot themselves 
cxecu tc the orders, bztl are compt>lled to obtain aui8tance 
from Germany. The Buckau Machine Works were lately 
building e. 600-horse power driving engine to the order of 
Messrs. Fraser and Chalmers, of Chicago, for the stamp 
miU of the City and Suburban Gold Mines, near Johannes­
buri· " 'l'he italica are our own. 

Continuous Current Dynamos and Motors. By FRANII P. 
Cox. New York: TheW. J. Johnston Oo., Ld. 

Electric Light Fitting. By JoHN W. URQUHART. London: 
Crosby Lockwood and Son. 

Electro-Magnetism and the Constrttction of Dynamos. Yol. I. 
By D. C. JACKSON. New York and London: Macmillan 
and Co. 189!1. 

THE work upon dynamos by Mr. Cox is intended as an 
elementary treatise for students, and is really a valuable 
book. It deals w1th no particular type of machine, but 
is a general consideration of the laws governing the 
design of direct-current dynamos and motors. The book 
is not burdened with cuts of the external appearance of 
machines, but discusses the principles which underlie 
the design of the separate parts. It is only assumed 
that the reader bas a knowledge of algebra and of the 
elements of geometry. After describing the system s of 
measurement and the theory of the production of 
current, the author proceeds to calculations appertaining 
to the magnetic circuit, and deals first with the deter­
mination of the induction by the methods of Gisbert 
Kapp and of Drs. J. and E. Hopkinson, of which the 
author prefers the latter method. In the following 
chapter, the theory of winding, losses, &c., are discussed, 
and important use is made throughout of the system of 
plotting curves to represent results. 

A good feature in the book is the practical application 
of the principles and formul1e which have been discussed 
to the actual design of dynamos and motors. The 
author supposes the case of a 200-light dynamo required 
to develope 110 volts at a speed of 1500 revolutions per 
minute, and very clearly e:\'Plains his method of calcula­
tion. The last two chapters of the book are devoted to 
the action of steam in an engine, which is, of course, a 
subject which should be known for dynamo testing. In 
a table of belting, in the form of a.n appendix, we note 
that the author uses the word cc strain " throughout 
where be means "stress." The book should be of con· 
siderable interest to young draughtsmen in the offices of 
dynamo builders. 

Mr. Jackson is the professor of electrical engineering 
in the University of Wisconsin, so that we are able to 
compare two American methods of treatment with one 
another. This work has been developed from the lectures 
delivered by the author to his classes in dynamo con· 
struotioo. No special machines are described or illus­
trated, and only continuous current types are dealt with. 
Alternating work will be dealt with in a subsequent 
volume. A knowledge of the calculus and trigonometry 
is required to understand parts of this work. 

In his description of experimental methods for the 
determination of t he magnetic properties of iron the 
author alludes to a. modification of the H opkinson 
a.ppara~us ~a.de by. a Mr: Burton for the laboratory of 
the Umvers1ty of W1sconsm, the magnetising coil being 
place~ u~on the _yoke instead of on the test piece. 

Ewmg s work 1s followed, and the results obta.ined are 
plottecl, Both thia wor~ and tha.~ of Mr. Cox are very 
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well printed. The author pays a. great deal of attention 
to compensation for cross turns, and alludes to a. number 
of difierent designs of winding. From the point of view 
of the Professor, he appears to desire to sor t machines 
into families and species, and to fit each type with its 
special formulw. Perhaps it is too much to say that 
some Professors are interested in the various types for 
the sake of the pleasure of producing formultP, but the 
commercial aspect of the question is distinctly absent 
from the greater part of the work. 

Mr. Urquhart bas written several books upon electlica.l 
subjects; they a.re descriptive works, not dealing with 
formula. or analysis at all. No mathematical know­
ledge is needed to read them, and the author writes 
for the intell1gent workman engaged in electric light­
ing, or training for it; he claims the book to be the 
notes of a. practical electrician. We see that the usual 
allowance of breadth of belt is said to be lin . per 
horse-power, for belting moving at a speed o( lOOOft. per 
minute. This is certainly on the safe side, as few belts 
come up to this requirement in practice. The rule is 
stated to apply to belts from Sin. to 12in. in width. The 
brush-moving device spoken of as suggested by a. Mr. R. 
Tatham was patented some years a.go by Mr. Druitt 
H alpin, and we believe was ueed in several cA.ses. The 
practical directions concerning care of the dynamo and 
attention to the commutator, re-wiring, &c., are well 
written, and the notes c.s to attention to alternators are very 
valuable to dynamo tenders. In instructions for testing the 
insulation of electric wiring, the author alludes only to the 
Wheatstone bridge method, and describes in detail the 
method of using the Silvertown set. This is, of course, very 
useful for telegraph work and cases in which a low poten­
tial will eventually be used, but it is not nearly so satisfac· 
tory, in our opinion for circuits which will be supplied 
from the public mains, where a magneto machine and 
Eversbed ohmmeter are distinctly pr tferable. 

In his chapter upon the lighting of ships the author 
gives some useful hints, and recommends screw socket 
lamps. We have often thought it strange tha.t in the 
United States the screw socket should be practically the 
only type in use, while here the pin socket is a.Jmost the 
only one employed. The explanation adduced by some 
electricians, that screw socht holders tend to slack back 
from vibration, can have little point if this pattern is 
considered best for steamships. 

B OOKS RECEIVED. 
Tram1ra!!8, tl1tir Con3fruttion and ll'ori-ing. By D. Kinnear 

Clark. London: Crosby Lockwood and Son. 
Rtc~nt Cotton M ill Conslntction and E n.'!intm'ng. By .Jose;>h 

Nasmtth. Manchester and London: John Heywood. 
ll'hat is S tat! A Pttp 1'nto J\'aturt'l mOJt JHddm Surrl.t. By 

Frederick Hovenden, F.L S., F.G.S., F R.M.S. London: W. B. 
Whittingham and Company. 189-1. 

Electric Light and Po1ct1'. Giving the result of practical experi­
ence in central station work. By Arthur F. Guy A M.I.E.E. 
Illustrated. London: Biggs and Company. 

Electric 1'ran.rmis.tWn of Entrg!f and it1 Tran.tjormatlon, Sltb-diri­
sion, and Di.ttrilnttion. A practical handbook. By (Habert Kapp 
M. J nat. C.E. London: Wbittakl.'r and Company. 

TH E LATE MR. J. H. OSBORNE, C.E. 

TRE death is a.nnouncad at his residence, Summerseat, 
near Philadelphia., of 1\[r. John Humfrey Osborne, who has 
been a. prominent civil engineer in the United States for over 
ha.lf a. century. He was born in Dublin , September 30th, 
1818, beingtbesecondsonof R. D. B. Osborne, ba.rrister-a.t-la.w, 
a.nd Lucy Ca.ulfeild, only da.ughter of John Humfrey, of 
"Killerig," oo. Carlow, and wa.s a direct descendant of Sir 
Edward Osborne, of Ashford, Kent, Lord Mayor of London, 
1583, and of his grandson, Thoma.s, first Duke of Leeds. Mr. 
Osborne wa.s educated at Mr. Richa.rd's school, Ba.thampt.on, 
and on leaving school tra veiled widely, visiting Australia among 
oLher countries. In 1839 he went to the United States, and 
became confidential secretary to Mr. 1Wirt Robinson, chief 
engineer of the Phila.delphia and Reading Ra.ilroa.d. From 
that time be threw himself ardently into the profession of 
engineering, a.nd rose to be chief assista.nt in 1843. Three 
yeo.rs later he was appointed chief engineer of the Philadel· 
phia a._n~ Re.adin~ Railway, but resigned that position later 
on to JOln w1th h1s brother, Mr. R. B. Osborne, in the con­
struction of the Waterford and Limerick Railway. Return­
ing to the United Sta.tes in 1850, be was appointed to the 
Ogdensburg o.nd Lake Cbampla.in Railway, and the next yea.r 
took charge of a. portion of the construction of the Southside 
Ra.ilw!"y in Yirginia. From 1852-3 he was superintendent of 
the R1chmond a.nd Danville Railway, a.nd on resigning that 
post, to beco!De a.ssociate chief engineer a.nd superintendent 
of construct1on of the Camden a.nd Atlantic Ra.ilwa.y was 
presented with a. massive service of plate a.s a. mark df the 
affeot.ion a.nd esteem in which he wa.s held. After the opening 
of the Camden and Atla.ntio Ra.ilwa.y in 1854 Mr. Osborne 
became its general superintend~nt, but resigned four yea.rsla.ter, 
to ta.ke charge of the oonstruct1on of tbe most difficult section 
of the Lebanon Ya.lley Railway through the counties of Berks 
and Lebanon, Pennsylva.nia.. In spite of grea.t difficulties 
~Ir .. Osborne completed. this work to the day and publicly 
rece1ved the. congra.tulat1ons a.nd tha.nks of the president and 
board of directors. In 1858 he also rebuilt the Quakake 
R~ilway, unitin.g the Lehigh Valley, Black Creek branch, 
w1th the Cata.w1ssa. Railway above Tamaqua., a.nd with his 
brother, Mr. R. B. Osborne, ma.de a. survey for the continu­
ance of this line into the Ma.hanoy coal fields. In 1873 he 
also undertook with Mr. R. B. Osborne an extensive ba.ro­
metrical s~rvey for the Shenandoah Ya.lley a.nd Ohio Railway 
from Ha.rnsonburg, Va.., over the Great Northern a.nd inter­
vening mounta.ins, crossing the Allegha.nies into the Ya.lley 
a.t the head wa.ters of the Greenbriar River . Mr. Osborne 
continued from time to time to take a.n active part in his 
profession to wbic~ he ":as ~t d~voted, but for the past 
twenty years practJca.lJy hved f1ll ret1rement at his country 
place Summersea.t, between Philadelphia and New York-one 
of the oldest and most interesting residences in the Unit<d 
States. The bouse, built over a. century and a-half a.go by an 
English gentleman, Captain Ba.rcla.y, was the headqua.rters 
of Wa_sbingtot?- befo~e the battle of 'l'renton, P.nd the rooms be 
occup1ed a.nd 1n whioh he wrote mt.ny of his despatches are 
often visiteQ fer their hi6t4:lri~t.l asao~it.Uon•. 
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CROSS SLEEP E .R PERM A NENT WAY, BE L G I AN STATE R A I L WAYS 
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PERMANENT WAY: BELGIAN STATE RAILWAYS. 

OF the 2000 miles of line which form the system of the 
Belgian State Rail ways, 500 are called "Interna.tiona.J." 
There is probably no European country which has more 
through traffic than Belgium. Ostend has long been the rival 
of Calais for conveying E nglish and American travellers to 
Germany and Austria. ; whilst Antwerp, as the chief com­
mercial port of Central E urope, receives each year larger 
quantities of goods in transit for these countries. Traffic 
from Holland to France naturally passes through Belgium, 
and t he railway through Luxemburg, which nearly served a.s 
a.s the pretext for a. war between France and Prussia. in 1868, 
has long been considered one of the m ain highways of 
Europe. 

Before 1880, the ra.ils u sed on all lites belonging to the 
Belgian Government weighed 76lb. to the yard. T he sleepers 
were of creosoted oak, half round, lOin. diameter, and 8ft. 6in. 
long, and there were ten of them to a. 30ft. rail. Ordinary 
fla t fish- plates were used, with four bolts . As t he traffic 
became heavier, it was requisite to increase the strength of 
the permanent way. The section of rail was not changed, 
but in 1881 twelve sleepers were substituted for ten, and soon 
a fterwards angle fish-plates, instead of flat. Meanwhile the 
weight of the locomotives necessary for express trains was 
continually augmented, till, in 1885, engines were being u sed 
in which t he load on each pair of driving wheels was fi fteen 
tons. It was then decided that the permanent way on the 
sections carrying international express trains would require 
to be completely reconstructed, and 1'11!. A. Fla.ma.cbe, Chief 
Engineer of the Belgian State Railways, was a uthorised 
to ma.ke an experiment, by re-la.ying two miles of the 
tra.ck between Antwerp a.nd Brussels in wha.tever ma.nner 
be thought best, using a. rail which should weigh about 
100 lb. per ya.rd. He kept to the Vignolles section , but 
a.dopted a rail 5&in, high, 5Sin. flange, with bead 2Jtin, wide, 
a.nd weighing 105 lb. per yard. 

From experiments which be ba.d been carrying on for 
some time, M. Flam ache decided tha.t screws were better than 
spikes, and that the form of screw shown in t h e drawing was 
the most suitable that he could adopt. It will be observed 
that the screw is cylindrical, not taper; tba.t the pitob of the 
thread is ~in., which is unusually large for a. screw whose 
diameter, measuring over the thread, is less than an inch ; 
and that, instead of the upper and under surfaces of the 
thread tapering equa.lly, the former is almost horizon tal. 
M. Fla.mache's experiments led him to believe that this 
form of thread not only held better, but did less damage to 
the gra.in of the wood, than when both sides of the thread 
tapered equa.lly. The conical shape given to the underside 
of the bead, be also considered to be advantageous to the 
s tability of the line. The diameter of the sleepers has been 
increased from l Oin. to llin., and their average distance 
a. part is 2ft. 6in. centre to centre. This distance is diminished 
t o 2ft. at tbe jointP, whilst the fish -plates are 2ft. 5in. long. 
The rails are always vertical, and, except at the jointP, tbete 
are plates between the rail and the sleeper. 

Between Antwerp and B russels the track is tolerably 
level ; but on some parts of the system, and especially on the 
Brussels, N amur, Arion, Sterpenich sections, there are in­
clines of 1 in 62, and even several of 1 in 55. On this 
branch, the weight of engine and tender is 83, and some­
times 88 tons; an increase of 40 per cent. over the weight of 
those formerly in use. It was ca.lcula.ted that a. 95lb. rail 
would be sufficient for these engines, but the 105lb. was 
adopted to allow for rust, &c. 

The firs t section of two miles was put down on the 
Brussels and Antwerp line in Ma.y, 1886. I n 1888 another 

six miles was added to this , and as the new track was con­
sidered satisfactory, it b as been substituted for the old, at 
the ra.te of 100 miles per annum. In the latter part 
of 1892 part of the permanent wa.y laid down in 1886 was 
taken up and examined. Several of the sleepers wh ich, as 
far as could be judged by external appearance, seemed the 
worst, were sawn through the screw hole. In all of them 
the thread was in a perfect condition, though it is calculated 
that 170,000 trains h ad passed over that section of the line 
since the new track bad been laid, including fifteen express 
trains daily, a.nd heavy goods trains, frequently with wheels 
on the brake-vans worn into flats. Altogether M. F lama.che 
estimated that this test was equivalent to thirty years' work 
on any average continental line. 1'11'. L eon Bika, Chief 
Engineer of the Belgian State R ailways, says that they 
continue to be thoroughly satisfied with the new road, and 
that the duration of the sleepers is much longer tba.n they 
bad expected. 

ON THE HEATI NG POWER OF SMOKE. 
By R. R. TATLOCK, F.R.S.E, F.T.C., F.C.S. 

IT appears to be generally understood that a largo percentage 
of fuel is lost in the smoke which isgues so abundantly from 
most ohimneys, and random statements have been made to the 
effect that the Josg in heating power due to this passing away of 
combustible matters in smoky furnace gases may reach as high as 
30 per cent. of the whole. A little consideration, however, will 
show that the Josg of any large percentage of combustible matter, 
and consequently of beating power, is quite out of the question. 
This may be proved in two ways (1) by calculation of the two 
sources of beating power as shown by an analysis of coal or Jrosg 
nsed for steam raising; and (2) by actual analysis of the furnace 
gases for combustible solids and gases. In the following paper are 
given the results of these two methods of observation, the same 
dross being analysed and also employed as fuel in a works furnace, 
from which smoky gases were given off which were tested for com­
bustible matterJ. 

(1) The following is the analysis of the dross employed:-
Ga.s, tar, &c. . . . . . . . . . . . . . . .. .. S7·6S 
J.'ixed carbon . . . . .. . . . . . . . . . . . . 49 ' !17 
Sulphur . . . . .. . . . . . . . . . . .. . . '40 
A.sll . . . . . . . . . . . . . . . . . . . . . . 2•i2 
·\Vater . . . . . . . . . . . . . . . . . . . . . . ft• 2S 

100•00 

IJeating power pmctiC"al) due to gns, tar, &c. 1·16 
, ., ,. lixed carbon . . 11· 4!1 

7•65 

The points to be observed are the relative proportions of heating 
power- represented in the analysis by the number of pounds of 
water at 212 deg. Fab. capable of being evaporated to dryness by 
1 lb. of the fuel- given out respectively by the combustion of gas, 
ta r, &c., and by fixed carbon. These are calculated according to 
Ptayfair's well-known formula, which was practically tested on 
coals intended for the British Navy, and which shows that while 
1lb. of 6xed carbon is capable, when burned, of evaporating 13 lb. 
of water at 212 deg. Fab. to drynest>, lib. of the gas, tar, &c., will 
only evaporate S·llb. From these figures it appears that in this 
coal or dross the gas, tar, &c., only contributes 15 per cent. of the 
total beat given out durin~ the combustion, nod that the fixed 
carbon produces the remamder, or 85 per cent. I n coals with 
Jesg of the former ingredients and more of the latter, which is 
commonly the case, the proportion given out by the volatile con­
stituents would be considerably reduced. It is thus perfectly clear 
that even though the whole of the volatile matters- which can 
alone be accountable for any losg of combustible material-escaped 
combustion, t here could not posgibly be a greater loss of heat than 
15 per cent. of the whole, even in such an extreme case as this 
re~;>resents. 

(2) An analysis was made of the furnace gases given off during 
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the burning of the dro~s, of which the results are given abo"t', 
with the following resnl's :-

Gns very smoky. 

Per cent. by \'Olume. 
Carbonic acid . . .. . . 5 · 0 . . . . 
Carbonic oxide . . . . . . None . . . . 
llydrocnrbons . . . . . . Trace . . . . 
Nitroacu . . . . . . . . ;g !l . . . . 
Oxygen . .. . . . . . . 15·1 .. . . 

100•00 

Gases almost 
free from smoke 

Per cent. by volume'. 
. . . . s.!) 
. . . . None 
.... None 
. • . • 7!l' 9 

1"•6 • • • • u 

1oo·oo 
It bas been asserted that carbonic oxide is given off in consider­
able quantity when much smoke is being produced, but it does not 
appear in this case : and Hempel in his work on "Gas Analysis" 
comes to the conclusion that little or no combustible gases are 
present in furnace gases. In the volume referred to-page 205-
Hdmpel saya, "Furnace gases usua.lly contain only carbon dioxide, 
oxygen, and nitrogen. All other gases are present in but very 
small amounts. In oft-repeated analyses the author has always 
found only traces of carbon monoxide, methane, and the heavy 
hydrocarbons." This is in complete accord with the analyses given 
above, and it may be taken for granted that the presence of car­
bonic oxide or other combustible gases in furnace gases is a most 
unusual occurrence. This is quite conclusive evidence that no 
appreciable loss of beat, even when the furnace gases are smoky, 
can be a ttributed to the passing away of the products of imperfect 
combustion in the gaseous form at least. 

That there is loss of combustible matter io the smoke is an 
undoubted fact, but the quantity seems also to be greatly 
magnified io cer tain random statements, In tbe experiment 
referred to above the soot was also collected during 1~ hours with 
the following re9ults :-

Gmins per 100 
cubic feet of 

furnace gases. 
Carbonaceous matter . . . . . . .. .. . . . . SO·Sl 
.A ~b or mineral matter . . . . .. . . . . . . . . 20·66 

Toh1l soot . . .. . . . . . . . . . . . . . . 51'4.6 

It will be observed that the soot collected consisted largely of 
mineral or incombustible matter. In several experiment.'! to 
estimate the soot in furnace gi\.Ses, similar results to these were 
obtained, and the average would come very close to the quoted 
results of this special test. To fin d how much carbonaceous matter 
was actually lo$t as smoke it will be necessary to know the number 
of cubic feet of furnace gases given off by the combustion of, say, 
one ton of the drosg. If the percentage of carbonic acid in the 
furnace gases is taken at 5 per cent., the total volume of these 
given off from one ton drosg would be abollt 940,000 cubic feet 
measured at the ordinary temperature and pressure, and this 
would contain 41 lb. of carbonaceous matter and 27 lb, of mineral 
matter. This would represent 1·83 per cent. of the volatile 
matters-gas, tar, &c.-given in the analysis of the droSl', and if 
from this is now calculated the heatinp: power according to Pia)­
fair 's formula, it will only come to 0 057. This figure, comparEd 
with the practical heating power-7·75-of tbe dro88, goes to £how 
that the solid combustible matter of the smoke can only account 
for tbe very small percentage of 0·74. of the total heating power 
which can be obtained from the coal. 

From the results of these experiments it is evident that the loss 
of combustible matters in smoke is very small indeed, and that the 
belief in immense losg by this cause is simply a fallacy, and is 
decidedly not corroborated by experiment. In adopting methods 
of removing the smoke nuisance it must therefore be borne in 
mind that there is little or no gain in burning smoke, and that 
other methods of dealing with tbe problem, such as Dulier 's Smok 
Absorption procesg, ought also to receive consideration. 

THE BIRMINGHAM A SSOCIATION OF MECHANICAL E NOlNREllS.­
Tbe opening meeting of the session of the above Association was 
held on Saturday last at the Grand H otel , Colmore-row. Birming­
ham. The chair was taken by the president, Mr. E. H at9l, and 
there was a large attendance of members. 
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LANCASHIRE AND YORKSHIRE RAILWAY 
WIDENI NG AT SALFORD. 

To meet the demands of increa.sed traffic, the Lancashire 
and Yorkshire Ra.ilwa.y obtained pa.rlia.menta.ry powers in 
1890 for the widening of its line from Victor ia. Station, 
Manchester, to Hope-street, Sa.Hord, a. d istance of about a. 
mile and a -ha.lf, a.nd in April, 1893, a. start wa.s ma.de with the 
demolition of exis ting house property which would require to 
be removed. As the route passes through a. thickly-popula.ted 
district, it ha.s been found necessa.ry to destroy a.bout a 
hundred houses and shops, the old materials from whichha.ve 
been utilised in the foundations o f the new via.ducts. We 
give a plan showing the portions which are now being pro-
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segmental arch in brickwork carrying the ra.ilwa.y across tho a.s traruoportation wa.s concerned. The tapering sec~ions were laid 
river Irwell. It ha.s a. squa.re spa.n of 102ft., a.nd a. s kew s pa.n in the pipe trench and lined i,~ ~Jitu. with bydrauhc mor tar, .the 
of 105ft., with a. r ise in the centre o f 13ft. 6in. The a.rc h is large end of the section forming the bell for tbe small or ap~got 
composed of twelve half-brick r ings of blue Sta.ffordshire end, the joint being ma~e with tbe cement, and the outside of the 
bricks , with springers o f Derbyshire grits tone. Tho a. but- pipe was also covered wttb the cement mortar to t~e depth of. an 

mch or more all a.s fa r as possible at one operat1on, depend1ng 
menta a.re founded on the solid rock, which was dressed with somewhat up~n tbe size of the fipo, the location and the general 
the help of cofferdams. As the centreing a.lone fo r a.n arch of conditions of the work, setting o the mor tar, &c. 
th~s size consti~tes a w?rk of some impor~nce, it was deter- The advantages claimed were a continuous pipe from e':ld to e~d, 
mmed. to test 1ts sufficiency ~y cons~ructmg a. model of the 110 matter what its size or length, of uniform strenf{th, hoed w1tb 
centremg to sca.le, and ap~lymg var1ous load~ . A wo~en a 000•00rrosive and protective, tasteless,. and innoxu~us c~ment an~ 
model, on~-tweUt~ natural SIZe, w~s made, ha.vm~ fou.r r1ba, 1 ~uarded ~rom ext~rnal injury aod c?rr~Slon from ac1ds m the o1l 
a s shown m the F 1gs. 3 and 4. Thts was loaded With rmgs of 10 which 1t wa.s latd, aod atmoepb~rtc m8ueoces . by tbe same. or a 
blue bricks laid dry, with the interstices filled with sand; similar cement cov~ring. The ~r?Jectors wholly 1~nored tbe dltfer­
a.dditiona.l layers of bricks were added until thirteen rings ence in the co·effic1ents of ela11~1C1ty between the 1roo aod cement, 

r,g 
Plan of Port1on of' W•demng SWAIN £ No 

ceeded with, embracing about or.e.h&lf of the projected 
u nduta.king. It will be seen tba. t tho Lancashire and York­
~ hire Railway runs immediately alongside of th e Ma.n­
cbeJt• r a nd Liverpool bra.nch of the London and Nortb­
Westt rn Railway, which latter ba s its terminus at the 
Exchange S tation, while the L ancashire and Yorkshire 
principal station is a.t Victoria.. Covering a.n area. of 7~ 
aor~s, Victoria S tation forms a. busy nucleus of t raffic; 1170 
tra.!na enter a.nd leave it in one day, 350 of these by the lines 
wh1ch are now being widened. The original station of the 
1\ta.nchester and Leeds Railway, the fore runner of the Lanca­
shire and Yorkshire, was a t Oldham-road, the present site a.t 
Hunt's Bank bein~ privately purchased by Mr. Sam B rooks, 
the vice.cha.irman of the company, and pre£ented by h im to 

F'ig . 2 . 
S e ct1on of Parapet-

F' 1g.+ . 
Shtwtflj the FourR• bs of th~ Ccnlrt 
for Arch 

the ra.ilwa.y company in August, 1838. The station was 
opened on New Year 's Day, 1844, and a. junction with the 
Liverpool and Manchester line was soon effected. Between 
1880 and 1884 various extensions were made, a.nd there are 
now eight d istinct platforms arranged in consecutive order 
from south to north, and dealing principally with traffic to 
and from the North of England a.nd Scotland. The two 
chief a.rrivalpla.tforms are placed nearest thema.in approaches. 

The present widening passes over a. number of sma.ll s treets, 
n ecessitating an exp ensive con struc tion. Between Victoria. 
Sta.tion ~nd th~ c rossing ~f Chapel-street, a. dista.nc~ of about 
ha.lf a mile, th1rty-five bnck arches h ave been built. They 
ha. ve genera.lly a. span of 28ft., with a. rise o f lOft. The 
foundations a re all carried down to tho solid rock, which 
was found a.t depths varying from 20ft. to 4ft. below the sur­
face. The piers are m ostly lateral extensions of the old 
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C1ntrc /'qr Bn c k Arch 

piers, and are built of common red br icks in lias limo 
mortar, or cement mortar, composed of one of cement 
to two of clean engine cinders. They are faced with blue 
bricks, and ashlar quoins are provided to tt~o s treet 
abutments. Tho springers for the arches a.ro s pecia.lly ma.de 
of bluo brick, as recent oxperienco bas shown that in caso of 
tiro tho bluo brick is much less liable to damage than springers 
o f stone, and, a.s most of tho arches are closed in and glazed 
in the upper part to serve as stores, the danger o f fire is one 
which it is necessary to gua.rd agains t . The arches are con­
s tructed mostly in five half-brick rings, the two soffi t rings 
being in blue brick, and the th ree outer rings in common 
brick. Tho spandrils are filled in with common brickwork, 
and the whole of the top s urf&.ce is covered with 2io . of 
cement concrete and a layer o! asphalte. A s tone s tring 
courte 2-tin. by 9in. runs the whole length of the face ; &hove 
this the parapet w&.ll is built, battered o n the face, and having 
t wo plinth courses, as shown in Fig. 2. In order to prevent 
the brickwork from being damaged by drainage from the 
balla.st o! the line, a. cavity is formed in the brickwork, o.R 
abown in the illustration, t.nd run in with &.sphalte. 

There are several steel bridges included in the undertaldng, 
tho lt.rgest h&.ving a span of 63!t., a.nd of tho ca.ntilever 
type. '!be othert1 possess n o features of special interest. One 
of the mos' interesting of the bridges is an unusua.lly large 

were borne by the model without any excessive deformation, 
&.nd no fea.rs were felt that the ac~ua.l centreing would not be 
strong enough for its work. This confidence was happily 
justified, and the bridge ta.kes rank amongst the largest brick 
arches that have been constructed. 

RUSTLESS COATINGS FOR IRON AND STEEL.* 
By M. P. WOOD, New York City, Member of the Society. 

(Co7telu1td .frqm pa(Jt 308.) 
ONE of the most trying si tuations for the protection of his work 

that tbe engineer bas to deal with is io the exposure of wrought 
or ca.st iron water aod ~~pipes, th rough fhe cinder beds or fillings 
from blast furnaces, ro · g mills, &c. Pitch compounds applied 
hot afford some measure of protection over tbat of the naked 1roo, 
but the creep of the pipes d ue to changes in the temperature of 
tbe fluids passing through them, and of the surrounding earth, tbo 
concentrated action due to the sulphur in tbe cinder or ashes, the 
porous nature of tbe coveriog over tbe pipe and in which it is 
embedded, allowing the ready ncc088 of air and moisture from the 
streets, ammonia, aod other fumes and liquids due to tbe decom· 
position of a score or more of different bodies, all aided by the 
vibration caused by the pauage of heavy trucks, railway trains, 
aod kindred causes, comb10e to render the problem one not ea.sy 
of solution. A thick puddle of good clay of a thickness all around 
of a t least one-half tbe diameter of the pipe, and in ca.se of p ipes 
under Sio. or lOin. diameter, the thickness should be equal to the 
diameter of tbe pipe, if allowed to dry out well before covering io, 
gives a good protection and aida materially whatever compound is 
applied externally to tbe pipe. I d ;, oot know of aoy case where 
the pipes coated with m~ootic oxide by the Bower-Barff or ao7. 
other process has been tned, but it seems to the writer that if 
there was any situation io which the merit of the p rocess could be 
demonstrated this is ooe, aod it is not ooe of minor extent or im· 
port.aoco. The rapid destruction of tho wrought and cast iron mains, 
as well a.s the galvanised iron and lead service pipes of our water 
and gas distribution systems, by eleotrosis brought into action by 
tho use of the system of pipes as a ready ground connection for 
our extended and fa.st multiplying lines of electrical service, is 
assuming so serious an aspect, particularly upon streets or 
locations where electrical railways a re in use, as to call for 
serious consideration by all branches of the engineering fra­
ternity for some method of protection other than now in use. 
So rapid ly is the destruction progressing, that io many places 
tho utter prostration of tbe water aod gas systems may be looked 
for within the next decade. P ipes now a ffected, removed and 
replaced with new, but pnss the corrosion further along to other 
and weaker points in the line, until the whole system is becoming 
honeycombed with poin ts ready for failure on a little change in tbo 
ordinary working conditions. 'l'he return current from tbe single 
wire trolley system of electrical car lines appears to seek out and 
take for its pa.ssage back to the power house tbe pipe system con­
tiguous to the line, instead of using tbe ground wire connections 
provided for it. The use of the electric motor oow contributing 
so much to the comfort and conveniences of life io the form of 
electrically·driven ventilators, pumps, elevators, aod other small 
powers, is rapid ly extending the evil. The remedy, if not provided 
by the electric light, heat, and power companies in the form of 
taking better or sole care of tbetr product from its ~eneratioo to 
its extinguishment, will ere long bo found in mulctin~ them for 
damngos so heavy that the small margin now nisting between the 
dividend poin~ aod a receiver will be wiped out. 
~me expen.ments o.o a small ~cale of the Bower-Barf{ mngoetic 

oJUdo applicat1oo to ptpes and tron exposed to olectrosis action 
appear to ind icate its amplo protective power. Wbnt it would 
develope upon ao extended system of gas or water service romnins 
to be tried. The iron pipes and connections, if protected by this 
process, would still leave tbe lead joints and lead service pipes ex­
posed to attack. Cement joints might obviate part of tbe evil 
but would render the main pipe line too rigid in withstanding 
changes of temperatnre, nod expansion joints are not to be con­
sidered in pipe lines of hundreds of miles io extent. 'l'be electrical 
ongioeors as a body appear to have given this question only a sort 
of a b.appy-go-lu<:ky, or after-me-the:dolugo consideration; but tbo 
hour Ul not far d1stnnt wben they wtll be walking tbe floor cry ing 
:' what aha!J we ? o.l" i.ostoad of tboir wa.ter and ga.s brother wb~ 
1s now bavmg. bUI 1onmgs. Tho protective power of lime mortar 
and hydraulic cement to proveot corrosion in iron and steel 
under certain conditions has been demonstrated by centuries of 
actual use ; yet the fa.cts thus established are too often ignored 
by tbe engineer of to.day. We do oot have to turn back ronny 
pages of the record book of auccou nod failu re to find a remark· 
able instance of the latter, io tbo utter collapse of tho Bayliss 
patent wrou~bt iron '!ater pipe, ~bat a few Y.ears ~o was brought 
out a.s an mdestrnctible, uopen_sbable article wtth a hygienic 
none:r1 lo.take tb~ place of cut u oo pipe for water distribution. 
Tbe p1pe. 10 q~eetion wa.s made of wrought iron from {\in. to Ain. 
? r more 10 thlcL:ness, according to t~e l>ize aod pressure to wbtcb 
1t waa to be subJected; formed and nveted together in the shop or 
worked to shape upon the ground from the sheets by a portable 
lot of rolla, punches, and other tools needed into' sections about 
M~. or more in leng~h; tbet>e sections bei~g tapering, and if 
sb1pped were packed 10 neat form conveniently and cheaply so far 
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depending upon the int~grity of the lining to protect the iron from 
tbe water ; this lining once broken admitted the water pret>sure to 
the iron, tbe tbio riveted joints of which it was imp<>Wble to caulk 
tight, tbe pressnre tbus roaching the external coatin~, which was 
unable to resist but a small bead, cracked aod 6aked 1t off, aod the 
destruction of the whole line of pipe followed rapidly, and a.s a 
mat ter of course after but n short period of service, most if not all 
of tbe lines being abandoned and relaid with ca.st iron pipes inside 
of ten years. In general no attempt was made to coat the iron 
with zinc or any coating, or to remove the scale of manufacture. 
Wbon the pipe wa.s thrown out of the trench finally and broken 
up, the out&de coating came away, bringi~ with it the scale aod 
oxidation under it ns a porous plaster on removal takes away a ll 
over wbicb it wa.s spread. The connection of the bouse·service 
pipes with the maio line gave no eod of trouble to make and keep 
tight, and the whole system waa a forcible illustration of the 
importance of those "next to nothings" that so often escape tbe 
attention of the best engineers, aod bring oo eod of disappoint.. 
moot to those wbo are financially responsible for the introduction 
of the new idea. 

Possibly t he most extended application for a single purpose 
of tho use of any process other than paint for the preservation 
of iron and steel exposed to atmospheric attack hns been made at 
Philadelphia, Pa., io the construction of the iron work of the tower 
of the new City Hall, now under process of erection and nearly 
completed. I am indebted to Mr. F. Schumann, C E., P resident 
of the Tacony Iron nod Metal Co., Tacony, Pa., contractor for tbe 
work1 for the following data. The &i~ntijic American also describes 
and tllustratos the process io the followi.ng issues, the data for 
which was also furnished by M.r. Schumann :-October 22nd, 1892, 
vol. lxvii., No. 17 : " Aluminium Electro-Plating in Architecture." 
September 9tb, 1893, vol. lxix. , No. 11: "Electro-plating with 
Copper.'' This process is a double ooe. The first one is designed to 
protect the iron from rust by an elect ro-plating of copper of four­
teen oooces per square foot of surface, and a finishing coat of an 
alloy of aluminium and tin of two and a-half ounces per square foot , 
for colour to harmonise with the stonework of tbe lower storie11 of 
tho ~wer ; also to prevent oxidation of the coppor into a green 
coating of verdigris. Tho process was adopted a.s a aubetitute for 
paint, the periodical renewal! of which would cost 10,000 dols. per 
!lnoull?, the primar~ coat of wbi?h was to be. boiling linseed oil, 
10 wbtch all matenal was to be tmmersed until they llad attained 
tbe temperature of the bath. The total weight of wrought and 
ca.st iron to be protected is about 600 toos, and comprises 100,000 
square feet of surface, the largeet single pieces being sixteen 
columns 27ft. long and 3ft. io diameter , we~biog 10,000 lb. each. 
Tbeee columns received tbe copper coating 1nside as well aa out.. 
aide ... The outside c<?ating, be10g most. exposed, is~ ~ouble oo~, 
requmng t wo operations or baths, while the alum1mum coat ts 
given last a.s the protective coating to all beneath it. The cost of 
t he whole process varies from forty cents per square foot to one 
dollar, depend in~ upon tho shape. of the piece:-simple plates, roda, 
angles, &!l., costmg tbe least, while curved p~ec?S with large lugs, 
fiaoges w1th core boles, cost the most, the pnno1pal expense being 
tbe cleaning, tho greatest care being necessary to ensure good 
work. 

The capacity of tho Tacooy plant is about 250 square feet por 
twenty-four hours of f rom twelve to sixteen ounce per square foot 
coating ; though so~e recent improvements by Mr. J. D. D,uJing, 
manager of the plating works, bas nearly doubled the capacity of 
the plant , and avoids tbo trouble from "spit holes," blow boles and 
stodgy places, tbnt give a great deal of trouble to search out and 
1oldu up. The electro-platioll' covering, io these cases o• ideotly 
follow~ the peculiarities o~ gnlvnoi\liog, where the small~t needle­
h.olo wtll be coated, hnt w1U not fill up the crevice. The manipula­
t!on to apply ~be proco&l! necessarily varies with tho abapo and 
s1ze of tho p1ece. Su1tablo cranes, trolleys, hoisting gear 
trucks, &c., being p rovided to handle one of tbo largo column~ 
referred. to, the operation of coating it is as follows :-Tho 
coiUtJ?D IS first immersed in a tank containinG' n strong solution of 
caustic soda, heated by a steam coil, aod Ul boiled a number of 
hours to ~emove all the g rea.eo and oil due to the machining pro­
cess. It 18 then removed and thoroughly washed in water from a 
bose, t~en .Place~ in a second tanlc and pickled with diluted 
sulpbunc ac1d until all rnst and acale are d~olved and loosened 
then t~oroughly cloa.n?d with steel. brush~ and water and gooa ~ 
~he tb1rd ta':lk conta101ng tbo cyamdo plating solution, aod reeoives 
1ts first coating of copper. It is then removed from tho bath and 
~rn~sferred to another tank nod givoo a coating of paraffine wax 
tnllt~e, thonc~ to the four~b tank containing an ordiDary copper­
plating .solution, where 1t receives a heavy coating of copper, 
about a1xteen ounces to tbe square foot of eurface The 
para~~ is tbeo boiled ~ff and tbe column entere the ~ixtb or 
alumm10m tank aod rece1vee a heavy deposit of aluminium two to 
three ounces per square foot . It is tboo well waebed wilh pure 
water and ~ ready for e~ect!oo. . The columns and other p1eces 
n.ro br:ougbt toto the electnc ClfCUlt b,r wires paaaing around them 
like slings, ~d attached to a conducting brass bar over the tank. 
In tb.e cyamde tan~ a curre~t density of 3 am~ree per 1quare 
foot .18. employed ; 10 the ac1d 10 amp~rea ; and in the 
alum101Um tank 8 amphea. dynamos for the everal 
tanks 11re nece&~;ary, tho developments being 1000 amp~ rc at 6 
volts, 2000 .amr~.res at 8 volts, and 4000 a t 2~ volt.i. 

Mr. Darlinl{ & tmprovemente in the acid sOlutions enable copper 
to be depostted . at the rate of twontv to twenty-five ounces 
por square foot 10 t wenty.four hours, that is as malleable t.od 
almo t. as smo.otb a.a rolled copper ; and copper depoeits one·eightb 
of an mcb tbtck, or ten pounde per square foot, have been made 
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in twenty-four houra. For rolled sheet iron and steel, and in rods and 
shapes where tt.o surface is freo from sand-boles, eight to ten 
ounces of copper per square foot of surface will be sufficient, while 
on rough cast iron or steel work fourteen to sixteen ounce1 will be 
required. These amounts are greatly in excess of those given in 
books t reating on electro-plating, but practical experience shows 
that the above amounta are nec&!sary to give a protection that will 
pre•en~ any appearance of rust , and will last as long as the struc­
ture wtU stand. For inside wo1 k when the plating is used more 
for effect than as a protection, 1.inc, tin, or aluminium is added to 
the oopper bath to give a bronze appearance, and a coat of two or 
th~ee. ounces b the sq,nare foot will suffice. Tle new Bourse 
buildmg, to be erected 1n Philadelphia, will have examples of both 
kinds of plating. The outside ironwork, windows frames, &c., will 
have a heavy protective coat of copper, while the inside worl: will 
be olectro-bronzed. 

I n Frnnce, when copper plating to protect iron was first used, 
the copper was not deposited directly on the iron, but on a coating 
of varrush, rendered conducting with/lumbago or powdered cop· 
per, applied to tho iron surface an allowed to dry. This was 
done to avoid the difficulties of cleaning the cast iron and the use 
of two solutions in depositing the coppor ; as the article, after the 
varnish was dry and the plumbago applied, was placed directly in 
the acid solution. This method gives a coating that is not fi rmly 
attached, and is liable to be torn off by mechanical injury. The 
lamp-posts of Paris and the beautiful fountains of the Place de Ia 
Concorde and the Place L()uvois are examples of this method. 
:rhe method used in America deposits the copper directly on the 
1ron, and the article so plated may be bent and twis ted into any 
shape without detaching the copper deposit. As it is often asser ted 
that aluminium cannot bo depos1ted from an aqueous solution, the 
following information, furnished by Mr. Darling, may prove of 
interest :-" Although aluminium is generally credited with in­
destructible qualities, and high r<'sistance to corrosion, it bas but 
few qualities tha t would make it advantageous as an electro deposit 
upon other metals; for while in a massive state it resists atmospheric 
action and retains a certain brightness for a long time, when it is 
deposited electrically from an aqueous solution, which deposit is of 
necessity of a more or less porous nature, it soon tarnishes and 
assumes a dull, bluish-white colour, when exposed to the direct 
action of the elements. But for a protective coat, say for copper, 
for which use it is used on the city ball tower, it answers very well, 
as the alight superficial oxidation that takes place protects the metal 
underneath from further attack, and the neutral colour that it as­
sumes barmonises well with the stone work of the tower. Alumi· 
uium is oo doubt more difficult to deposit than any other of the 
common metals. This is because of the high voltage necessary to 
decompose aqueous aluminium rolutions, and the tendency to 
redissolve aft<.r being deposited. We have not got the thor mal data 
required to calculate the potential difference or electro-motive 
force necessary to decompose the different aqueous solutions of 
aluminium, but reasoning from analogy, it must be several volts in 
each case, and as water requires only a minimum electro-motive force 
of 1·5 volts to decompose 1t, it would seem at first glance that a com­
pound which requires over two volts for its decomposition in aqueous 
solution would involve the decomposition of the water, and there­
fore would be impossible. But in reality this is not so, as may be 
seen in the c:~.&e of the caustic soda, which requires over two volts. 
Yet sodium may be obtained by its electrosis if mercury be 
present to absorb it and protect it from the water. The fact 
is, that when two aobstances are present requiring different 
electro-motive force to compose tbem, if the electro-motive force 
is high enough to rlecompoae the higher compound, the current is 
divided between them in some ratio decomposing them both, and I 
find by U8ing a solution of a luminium that has but a slight dissolv­
ing effect on aluminium, with a density of current of eight amp~res 
to the square foot, with a sufficient high voltage-S! to 7-
aluminium can be deposited on the cathode at the rate of one 
gramme per boor per square foot, in a re~uline state, and with 
higher currents it can be deposited much qu1cker, but it will be in 
a pulverulent state, which does not adhere." 

Recent improvements in this proce~s form the basis of a patent 
for a propoeed use of electro-copper plating for the protection of 
~h ips' bottoms applied quickly and cheaply in sections, by means 
of movable and portable baths, the deposits overlapping each 
other, the entire bull being thus t reated during construction, or il. 
ma1 be applied to vessels already built. How effectual this appli, 
cat10n for the purpose named may prove is a matt&!" of some doubt­
owing to the difficulty of thoroughly cleaning the surfaces to be 
coated, and which appears to be an indispensable condition for ~uc­
cess. The irregular contour of the immersed p11rts of the ship being 
plated i n fitu, as well as the porous nature of the copper deposit 
requiring a heavier coating than is absol~y necessary for pro­
tection, and whether some insulating or protective compound 
interposed between the copter and the metal of the ship will be 
required to prevent electrica action, all are questions to be settled 
by the slow t~st of t ime, which does so much to upset the best 
laid plans of mice and men. If effectual, the cost of application 
a t even the highest price named by the Tacony people, one dollar 
per square foot of surface, would be small hindrance to its general 
adoption, it requiring only about 80,000 dole. to coat our largest 
war vessel on its inside surfaceP, as well as the outside surfaces, 
joints in the armour, and all places not of ready access . for tbe 
application of paint compounds. 

Japa11ue lacque1·. -The adaptableness of this natural vegetable 
product to the preeervation of metallic surfaceto, as well as those 
of wood, paper, and other fibrous bodi&l', bas never received 
the attention of engineers that tbe industrial importance of 
this method of coating and protecting surfaces demand~>. 
The ll&nernl idea that ita application is one of art, and is only 
adaptable to br~-d.-brac, is wholly erroneouP. The Japanese use it 
for an infinite variety of purposes-acid tanks, coating the keels of 
ships, highly fi nished coach and decorative panels, and articles for 
domestic use, resisting bot water, soap, and alkaline solutions. It 
may be truly said that were it not for the bamboo and lacquer 
tre81!, life for the Japanese would hardly be worth living. There 
is no reason wb,r the lacquer t ree ebould not thrive in this country. 
Its sap, which 1B need as the material for all lacquer work, is a 
oatoral Ol!sence, and vastly superior to any varnishes used here. 
Unlike even copal, which is an artificial mixture of resin, fatty oils 
aod turpentine, Japanese lacquer ia a ready-made product of 
nature that hardens ioto a mirror· like smoothness, never splits nor 
crll(:ks, and is of ~reat durability. The art lacquer work of J apan 
ia essentially individual, and ought not to be treated as an un­
distinguishable whole. The superiority of tho ar t work is due 
not ooll. to the special merit of the material, but also to the care 
and sktll shown by tho Japanese in the manipulation of it. 
There is as wide a distinction between the ordinary lacquer 
tray, or cabinet of commerce, and the exquisite lacs of the great 
Japanese artists as between a theatrical po~ter and a canvas of 
Raphael. Each of the great masters of lacquer bas created a 
style of his own, and baa founded a school of which the traditions 
have been kept alive by his socce!sors for centuries. At the 
Centennial Exhibition of 1876, in the Japanese department, there 
were exhibited plat~, pans, &c. , evidently of a common quality of 
lacquer used by sailors and others for domestic purposes ; a lso 
some samples of a finer grade in trays and cabinet work tbat bad 
been sunk in the soa over fi fty year@, and tboogh covered with 
barnacl88 and other marine growths, were practically unharmed, 
so perfectly bad they been protected by the lacquer. It seems 
almost incredible that eo valuable an article that ca.n be produced 
u cheaply aa maple SBp bas remained comparatively unknown in 
this country and Europe, at least so far as applying it to the 
palpable protective purpose tha t nature evidently designed it to 
be used for. 

In conclusion, the whole question of how best to protect iron 
and steel from corrosion in all the varying conditions tbat the 
wants and usages of to-day demand, seems to resolve itself into 
a cate~ory of Don'ts, as the best method cf answering it, to wit:-

Don t use anything but coa1mon iro11. DJn' t have any scale on 
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that. Don't uae anything but the best iron and steel. Don't polish 
those. Don't paint it with anything but pure linseed oil and oxide 
of lead or grapbite paints. Don't let the air get to it if it is damp. 
Don' t keep it from the air if the air is pure and dry. Don' t let sea 
air, sea water, Midulated or aulphuroul', ammonia! or other 
fumes and liquids have acceas to it. Don't think it unnecessary 
to protect it in any case, because swords, armonr, and other 
bright articles of iron and s teel have been fonnd uninjured 
by rust after an exposure of over 500 years with no 
other protection than that afforded by the closed room in 
which they were placed. Don' t think your own product would 
not under the rame conditions last as long as the piece of iron 
that was walled into one of the burial chambers of the Pyramid, 
3000 years ago. Don' t put it into any location where it cannot 
be inspected and its true condition ascertained at any time, 
by anybody, your successor in the trust not excepted. Don't 
think that magnetic oxide, electro-plating, enamelling, or any 
other method of protection, will take the place of constant 
inspection, even if the coating is fired on by a Columbiad. 
Don' t imagine because Cleopatra's Needle bas bad to have a 
cou.ting of wax to protect it, that it is not a good material to apply 
to other substances l han granite. Don't let the cost and interest 
accounts be the governing factors in tbe case of protecting any 
metal superstructure on whose continuity and st rength human life 
and safety depends. The old story of " for want of a nail the 
sboe was cast, the horse disabled, a battle and kingdom lost," finds 
too many parallels in the engineering pract ice of to-day, until in 
some cases we seem to need protection from tbe engineer quite as 
much as from the decay of the materials in which be experimenb:. 
Don' t imagine that Ma<'aulay 'o New Z9alander, wbo bas sketched 
the ruins of England's power and g reatness, and bas come to the 
New World to see bow we have fared from tbe ~nawing t eeth of 
time, will not recognise amidst the ruins of Our Statue of Liberty, 
Brooklyn Bridge and otbu monuments of our pr(gress; the 
ominous streaks and strains due to the corrosion, not only of iron 
and steel, but tha t of tbo better class of metal!', and will exclaim, 
"We are wiser in our generat ion, and fear not, and can control 
these forces that like the Arch. slumber not, nor ~leep." 

LETTBRS TO THE EDITOR. 
( We do Mt llcUl Ot£rulvu ruJI0'1U'&Ole f'r tJw opi11.itn 1 of Ot£r 

corrupond(11U, ) 

THE KlNETIC THEORY OF GASES.-l\IAXIl\IUl\1 l\IOLECUL.-\.R 

VELOCITY. 

SlR,- According to the kinetic theory of gases, as at present 
understood, the velocities of the molecules of a gas vary from 
nothing to velocities inconceivably great. On this point, as least, 
all writers on the eubject are unanimous. Maxwell s statement of 
the above theory is as follows(" Theory of Heat," page 316) :­
"It appears, then, that of the molecules composing the system 
some aro moving very slowly, a very few are moving with enor· 
mous velocities, and the greater number with intermediate veloci­
ties." Two questions are naturally suggested by the fore~oiog 
statement, viz. :-(1) What is the meaning of the words • very 
few "; and (2) What is the limit, if any, to the velocity which may 
be acquired by a molecule I 

Confining our attention in the first pl[\()e to the latter question, 
imagine a cubic inch of gas at any given preoso.re and temperature 
to be isolated in a vessel of tbat capacity. Now, if all but one of 
the molecules contained in that cubic inch could by any poesibility 
be brought to rest by their mutual collisions, then, by the law of 
coDEervation of energy, the total energy of all the molecules 
would be concentrated in this single one, and its velocity would 
become v , n, in which expression -11 is the mean velocity of the 
molecules and ~~ their number. Now a cubic inch of hydrogen at 
0 deg. C. and at atmospheric pressure is supposed to contain 
something like three hundred million million millions of molecules 
(3 x 10"~) and the relocity of mean square is said to be about 
MOOn., or rather moro than a mile per second. From this it is 
easy to calculate that tbe velocity of this single molecule, if 
hydrogen is tho gas selected, would be considerably more than 
seventeen thousand million miles a second, or more tban eighty­
fi ve thousand timos the velocity of light. If air instead of hydrogen 
bad been selected for our iJJustration, the velocity of the single 
molecule would still have been roughly speaking, twenty-one 
thousand times tbe velocity of light. Enormously great as is this 
velocity, yet according to the present theory, unl&!s some qualifica­
tion be introduced1 it is not impossible, and indeed far higher 
velocities tbau thlS may very fairly be supposed to exist in an 
enormous body of gas like that of our atmosphere. Consider, for 
example, a thousand cubic yards of air, which is only a small 
volume when compared with the entire volume of the atmosphere. 
One thousand cub1c yards contain 46,656,000 cubic inches. Hence 
in a volume of air of tbit magnitude. if only one molecule in every 
46,656,000 lost all its velocity in the manner described , the mean 
velocity of all the others eave one remaining unchanged, it would 
be quite possible, and in fact necessary, for that one molecule to 
have the enormous velocity above mentioned. 

We will now pan on to consider these enormously high 
molecular velocities from another point of view, viz., that of 
the llinetic energy tbey represent. This is rendered necessary, 
since Lord Kelvin and o>tbers have demonstrated that 
molecules cannot be considered inconceivably small. A 
molecule moving with half or a quarter, or even with a 
much smaller fraction of tho velocity given above must be 
considered as a missile having a measurable quantity of kinetic 
energy or stored-up work in it. The kinetic energy contained in a 
cubic inch of air at standard pressure and temperature, neglecting 
for the present the internal energy of the molecules, is, according 
to the usual estimate, about 1·8 foot-pounds. Jf the whole of this 
energy were to be concentrated in one molecule, as would happen 
if it were moving with the velocity above mentioned, it is curious 
to reflect on what the probable result of an impact from such a 
missile might be on the human frame, for example. Imagine the 
point to be broken df a needle and to be made to strike with the 
above·named energy. If the point weighed a quarter of a 
~rain its velocity wonld be about !800ft. a second. It is 
Impossible to doubt tbat such a missile would penetrate a 
considerable distance into one's body, probably passing through 
the flesh and bone and whatever else came in its way. But a moJe­
cule of gas is fa r better adapted for penetration than oven the 
point of a needle. For it is the concentration of energy on a very 
small surface, combined with hardness, that causes a needle point 
to penetrate with such facility. But the diameter of a molecule is 
qu1te insignificant when compared with that of the finest pointed 
needle ; aod bardnOI!s is one of the predicated cbaractenstics of 
gaseous molecules. Can it be, as Sir Lucius O'Trigger is made 
to remark in "The Rivals," that " a ball or two may pass clean 
through your body and never do any barm at all "? Is 1t possible 
that one of these rapid-moving molecules may pierce through and 
through the whole length of a nerre without causing one the least 
inconvenience, even without our being aware tbat anything bad 
happened, al though the slightest ~uch of the same ne~ve by any­
thing else would cause acuto pam 1 If these quest1ons can be 
answered in the affi rmative, what are we to think of the effect of 
impact from eucb mitsiles on inanimate objects-the glass windows 
of our houses, for example, or the pictuHs on our walld Tile 
mere framing of such ques tions, ari&iog as they do of necessity 
from tbe kinetic theory of gasee, should be sufficient to mako one 
hesitate to admit i ta truth without some modification of a nature 
to render the e:dstence of these high velocities either impossible or, 
at the very least, extremely improbable. 

So far only the translational energy or the molecules bas been 
considered. When, however, the vibratory energy of the mole­
cules is also taken into account, the result is still more unfavour· 

OCT. 12, 1894. 

able to the theory. Clausius supposes that the vibratory energy of 
a molecule is proportional to its energy of translation. In the case 
of air the rat1o is said to be 0 634-Maxwell's " Beat," page 3Z/. 
But as I have already pointed out in a former letter-June 22nd, 
1894, ~e 542-tbe vibratory energy of a molecule can be nothing 
else but 1ts sen&ible beat or temperature. Hence molecules moving 
with the enormous velocity we ba"e been considering moat have a 
temperature many million times that of one standard tempera ture. 
Now it is well known that a mere spark will cause an explosion in 
a mixture of hydrogen and oxygen. Tbe ab~olute temperature of 
such a spark, say, at red beat, or about 1100 deg. C , would be rather 
less than five times that of standard temperature. Now a molecule 
moving with rather more than double the mean velocity to a 
temperature of 0 deg. C., and atmospheric preE&ure, would have 
a temperature of about 1100 deg. G., and consequently wbene,·er 
a molecule attained this velocity in a mixture of hydrogen and 
oxygen an explosion must inevitably take place. But such 
velocities as these must occur frequently in even very small 
volumes of gas ; hence, under these conditions, spontaneous 
explosions must occur immediately gases of this nature are mixed. 
But this we know is contrary to experience. From considering 
explosions of gases, one's thoughts naturally turn to gunpowder 
ana other explosives of a similar nature, the safe storage of which 
would be rendered quite impofsible under sucb conditions. 
Enough bas been said to show that there are strong chemical 
reasons for supposing that there must be a. limit, and that by co 
means an extensive one, to the p:>ssible variations of molecular 
velocities above their mean value at 0 dPg. C. But here at ooce 
we are confronted with a frceb difficulty: for if any variation 
at all is potsible, that is, if on a collision occurring between t wo 
molecules, it is possible for the molecule moving llith the greater 
velocity to bave tbat velocity increased, what is to prevent tbia 
occurnng again and again and so occasionally, comparatively 
speaking, giving rise to velocities inconceivably great I It seems 
to me that only one solution to this problem is poEsible, and that, 
in one word, is "dissociation." It may, however, be urged that a 
gaseous explosion is simply dissociation followed by recombination. 
That ia c3rtainly t rue, but it does not follow t hat the disscciation 
of the atoms of a single moltcule of a mixture of explosive ga£es is 
necessarily followed by an explosion. It is obvions, for example, 
in the case of oxygen and hydrogen that at least one molecule of 
each gas in proximity to each other must have its atoms separated 
before two atoms of hydrogen can combine with one of oxygen. 

If we supposo an explosion in a mixture of gases to soread from 
tbe atoms of dissoc1ated molecules impinging against other 
molecules, causing theso to be dissociated in their turn aod so on, 
then it is evident that to start the explosion tbe d~ociated atoms 
must bavo a sufficiently high velocity given to them in Eome woy or 
other for tho purpose, and this necessary velocity msy be con· 
siderahly higher than t hat caused by what may be termed tbe 
ordinary velocity of dissociation due to molecular collisions at 
ordinary temperatures. Considering this latter kind only, as no 
loss of energy tdmissible, the transational energy of diE· 
sociated a toms must be equal to the combined kinetic and 
vibratory energies of the molecule immediately before dissocia­
tion takes place. But this will be modified by the mutual 
attraction of tho atom'! tending to convert the translatory into 
potential energy, which will, of course, in its turn be available for 
reconversion into kinetic energy when favourable conditions occur. 

If this view of the subject is correct a certain percentage of tbe 
total energy in a volume of gas must be always potential. Again, 
i.f the velocity of gas molecules is limited in the manner describEd, 
it at once accounts for the well-known fact that air or other so-called 
permanent gas cannot be made experimentally to radiate any light 
whatsoever when heated. Finally it would seem, if this theory is 
correct, that in a mixture of explosive gases, such as hydrogen and 
oxygen, a very slow combination might take place between them 
without aoy explosion occurring, the combination being so extremely 
slow as not to be obsen •able, except in trials ext.eodiog over loog 
periodR of time. C. E. B.\l>E\'1. 

8, Norfolk-square, W. , 
October 6tb. 

LABOUR AND L UXURIES. 

Sin,-Yc.ur correspondent "R. G. B." bas yet to learn the rery 
elements of political economy. In his letter of the 2nd instant 
be puts words into my mouth which I have not used, and mixes up 
etb1cs and morals with political economy. Now political economy 
knows notbiog of morals. It takes no account of them in any way. 
Whether a Government clerk or any one else is morally right or 
morally wrong in spending a sovere1gn on a bouquet is a question 
which I ba'"e no desire to diEcuss ; whether a man who does not 
work ought to bavo any money, or be left to starve, is aleo a question 
tbat is totally outside my contention. What remains, if we 
eliminate such considerations is pure political economy, and with 
that only in tho first instance, at all events, will I deal. 

I have never said that the wearer of a bouquet was a "benefactor 
to a whole army of bricklayers, carpenters, glaziers. flower girlP, 
&c." There is no such word as "benefactor " in political ecocomy. 
\Vbat I did say wu, that so long as a rovereign was ~pent, it was 
a matter of no importance on what it was spent ; whether the men 
were employed in making a sovereign's worth of cartridges, or a 
sovereign's worth of flowers, mattered nothing to those getting the 
sor ereigo; the result was the same. 

The error into which " R. G. B." bas fallen is a very common 
one. It is embalmed in ~ocialist ethics. It is the aesumption 
that absolute property can be possessed in money by anyone. The 
exceptions to the fact that it cannot are extremly few. A miser 
wbo buries S<overeigns in a. bole is an exception, but I do not think 
we neod trouble ourselves with this gentleman. In the mattor of 
money we aro all distributol't', and the most that can be said is 
that whoever holds money b&!', for the time being, the power of 
saying into what channels it shall flow. Thus, for example, our 
typical Government clerk, possessed of a sovereign, may decide to 
distribute it among gardeners; or be may prefer to distribute it 
among wioe growers; or be may devote it to the farmers by buying 
meat and bread, or to the miners by buying coal. In any or either 
case the result is tbe same; tho money bas been distributed, and 
bas t o use words in a well-understood sense, given employment. 

Let us take two men-one of these bas one hundred pounds 
a-year, the other bas one hundred thousand. The first distributes 
his money wholly among farmers, bricklayers, carpenters, tailor!', 
&c. The second has a larger range, a.nd distributes his money 
besides among coach builder@, horse-breeders, florists, &c. The result 
to tbo community in the end is better iban it would have beon if 
the £100,000 had been spent by 1000 individuals with £100 each, 
because employment is giVen over a much wider rarge. I do not 
think it is nece!IS8ry to dwell on tbis point at all. If "R. G. B." were 
right, luxuries so called should not be produced under any circum­
ataoc&l'. I suppose he will not go so far as to say this, but if be 
once admits that a luxury may be produced and paid for then be 
concedes my whole case, which is, that so far as tbe worker is con­
cern£d it matters nothing what be produces. The result to bim is 
gold in some form or other. Whether the world at la~e would or 
would not be better without certain so-called luxunes is a very 
wide question ; that I am not called upon to discufs. I have 
beard 1t said that enormous sums are wasted on growing tea, and 
on silk. To the poli tical economist, however, there is really no such 
thing as waste in the expenditure of gold. · Tho epender may not 
get an adequate return for it, but the gold will do its work in tle 
world, no matter by whom it is spent. 

Your correspondent writes, " .l<'or the sake of our a rgument, let 
us a~ some a more extreme case, namely, tha t of a millionaire " ho 
h~~~ got his money by cornering pork, wheat, or cottcn, and who 
g1ves a smart function at his West End house, in which in the 
course of an evening flowers are consumed to the extent of £1500. 
Let this sum be taken as representing the labour of thirty men­
in the shape of the aforesaid bricklayers, carpenters, gla 1ers, &c. 
-for one year nt 20a. per week. Then what really bllppens is that 
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these thir ty men have to do a year'11 work in order to get back 
from your millionaire the £1500 which be took out of the pockets 
of the public when he cornered his pork and raiaed the price on 
t hem, and to obtain which be not only did nothing in return 
towards assisting in the production of the commodities of which be 
is a general consumer, but actually taxed the public." 

with the size of each unit but fro~ this point of view does it not I doubtless it bas some-when ita price ceases to be P[!'c~ically prot 
appear tbat in any alter~ating stat ion the 11peed of each unit bibitive-a g;eat increase in speed does not appead 40~~m~nfo_ should be the same irrespective of ita capacity 1 th_e~ , a.ssumtng the above data. to ~ correc~, an .

1 
a re&fl 0 is a ~t 

In short, I think that the governing arrangements o~ any mtruum Havock, a.s sug:ges~ 1n . thtS week 8 d&l Y P • 
particular station, especially if alternating, should be coostdered present, at all ~vents, 9wte cbtmencal. . . h t d l'!f 
with reference to the whole plant Ill! far a.s and including the It would b~ mter~t!og to know what ts the htg i:S/~etrimes!:ci 

I have ventured to quote him at length, because it would not 
bs euy to select a better uample of the confusion of mind which 
e:riata among many worthy and excellent people on the subject 
of value. I n tbe first place, I m:~.y point out that your corre­
spondent scarcely knows what " making a corner in pork" is. He 
is evidently unaware of the fact that, generally speak­
ing , tbe pork cornered never bad any existence at all. 
This cornering business, as practised in Chicago, for instance, is 
purely gambling. It means nothing more tbao hulling and bear­
ing the market; practically, it is betting that pork will be such 
and such a p rice on such and such a day, and settling means 
paying differences. Bot, for the sake of argument, I will admit 
that a man attempts to make a real corner in pork. To do this be 
must buy pigs, and to got all the pigs into his own bands be 
must pay more for them than his neighbours. Tbo result iP, of 
courst, that be distributes more gold among the farmers than they 
would otherwise have got, and tbe most that can be said ia that 
be bas benefited the farmer at the expense of •· tho public," 
whatever that may mean. But this only for the moment. Tho 
farmer now having more money than be bad before, proceeds at 
once to buy extra boot!!, or bats, or ploughs. In the end the result 
is just the same a.s though no corner bad been made. In fact, all 
politics! economists know that it wo1tld pass the wit of man to de· 
vise a scheme by which one section or individual of a community is 
benefited without other sections sharing in t he good. Surely, for 
instance, "R. G. B." will admit that cheap coal is a good thing. 
The miner suffen1 on the one band, but on the other he is a direct 
gainer. His wages may be less, but the neces!ariea of life are all 
cheapened and made more plentiful, and the whole community is 
better off. 

switchboard arrangements. Yarrow constder tbtS httle boat could develope, tg , . , 
Pdrfect governing of an alternating station would consist then on a mile. P.ERPU:XEO. 

not merely in the maintenance of coo~>tant or similar speed of each O~tober 8th. 
unit, but also in the main ten t nCJ of simultaneous and equal 
impulses on each alternator. Wou'd not the system of group 
control by one central governor enable alternators to be driven in 

L't me quote one passage more:- " There is oo escaping from 
the fact that since commoditi~, be they f\owera, carriages, dre~s, 
or what not, are only produced hy labour, tbos' who consume 
them without assisting in the production- directly or indirectly­
do so entirely at the expense in labour of those who produce them; 
and, in proportion as our eocial syetero permits of wealth being 
accumulated without equivalent lo':>our, in precisely tho same 
proportion is the labour of the workiog classes increased boyond 
what is requmte to produce the commodities they themselves con­
sumo, the bolance between what they consume and what they 
produce going to tbe idle ; this being the reason why idleo888 and 
luxurr, are invariably found side by side with poverty and over­
work. ' 

We have here something so vague and intangible that it is diffi­
cult quite to understand what " R. G. B." means. I do not quite 
know whether it is ethics or political economy. If it is the latter 
the deductions drawn are entirely wrong. No man works for 
another, that is one fallacy. Be always works for himself, unl~s 
indeed be is a slave. The miner does not hew coal for me, be hewett 
that be may get gold to spend on himself and his family. The 
second fallacy is that every man who spends should give in labour 
the precil!e equivalent of what be spends. This fallacy comes of 
overlooking the part played as distributor by so many. Let ns 
return to our bouquet, and ask ourselves two questions. Firat, 
is it right or wrong io a politico-economical way to grow flowers 1 
Secondly, suppose that our Gover~ment clerk_ mad~ for ~im_self 
in his leisure hours a greenhouse, dtd all the bncltlaytog, pamtmg, 
&c., and grew his own flo wers, would be have done better to the 
community at large than be did by buying tho f\owera 1 

tn this case be would have a sovereign in his pocket. II he 
buried it then it is clear t.bat the g rowing of the dowers by him­
self would be a distinct iojurr. to a number of his fellow-men. II 
be did not bury it, but spent 1t, say, on a pair of boo~, would the 
community really be better off than it actually was when tho money 
wM spent on flowers 1 

Possibly it may be comforting to your correspondent to know 
that I am myself not a millionaire ; on the contrary, I have to 
work in order that I and my family may live. Should he take up 
his pen again, is it too much to expect that be will so place his 
ideas on paper that we may know precisely what he wants to con­
vey 'I I am still terribly pu?.zled to know _what_ be means ~y the 
"public out of whose pockets, kc." Ago.to, wtll be explam how 
the labour of the very fow rich men who do no work would improve 
the lot of those who do work I Would the match ltirls at the East 
End of L?ndon be better off if all the girls at the West End 11pent 
their days in making matches 1 

Shall I be considered rude if I recommend "R. G. B." a severe 
course of Smith, Ricardo, a nd Mill before he writes again I 

October 8th. Y. X. 

SIR - Will " R. G. B. " explain what be mens by labour? If he 
had b~d any experience of life in Chicago be would not talk so 
glibly about cornering pork. The mental and bodily work done by 
the man-or rather, by the men-who make, or attempt to make, 
a corner in 'anything is incredible. The anxiety, the excitement, 
the wear aod tear are so tremendous that if labour deserves {laY· 
ment under any circumstances, the pork man ought to WID a 
fortune. AMEIIICOS. 

The Llngh,.m, October 8th. ---
GOYERNINO ELECTRIC LIGHT ENGINES. 

Slit -Is it not the ca.se that where high-speed direct coupled 
engio~s have been adopted, .that the apace occupied i~ of p~ra· 
mount importance, and qutto apart from other CO?Stderatt~ns 
would determine the use of that type 1 No doubt bJgb rotative 
speed conduces to good ~overniog, but there are other types which 
find a large use, and 10 which lint-class governing is equally 
essential. 

I n suggesting the use of the "bit-and-miss " type of governor, 
J think that both youreelf and Mr. Robinson have overlooked some 
essential features of "alternator" driving, especially wbeo the 
machine is one of high periodicity. In such cases to secure good 
parallel r unning, it is essential that the speed of all t~e al~ernatora 
having the same number of field pules should be tde';lt_tcal, a_nd 
that the similar poles should occupy the same posttion wttb 
reference to the armature coils in each machine. Should one 
alternator's phase lag or a? vance with ~eference ~the others, then 
a syn~;brooistng . current will pass tondmg t~ qutcke~ or slow the 
particular macbme. A heavy fly-wheel, wbtlst teodtng to prevent 
changes of speed

1 
wonld increa.se tho difficulty of parallel ruooiog, 

because it woul<1 introduce a larger moment of inertia that the 
synchronising _currents will have to. overcome: unless, of course, 
the .fly-wheel ts of such enormous sJz_o and_ we1ght t~at the ef!e~\ 
of variations of crank effort on speed l8 enttrely nulhfied. If 1t I S 

not, then although the t"o machines may give the same mean 
volts, unless the engines as well a.s the alternaton1 are in phase, a 
larger or smaller synchronising current ,.ill pass between them at 
different points on the crank path. 

Does not this point to two systems of governing each the best 
for an alternating station ! 

1. In a station having its unite all of the same size. The 
governors on ea.cb unit to be 88 sensitive as practicable, ar.d to be 
of aufficient power to control the steam on all the unite in a group, 
and tbe other governors being disconnected thus one unit would 
be the "ma.ster " unit, the cranks being b rougl.at into unison and 
the loads adjustsd by band. 

~. I o a station bavin~ unite of va?.ing size, all the governors to be 
of the greates t sen.sittveness po•stble, Ao as to control tbo speed 
closely when running separately, but having means by wbicb they 
can be at will rendered aloggisb. Thea one governor, prefenbly 
on the largest unit, would be left sensitive, and the control of the 
fine adjustment of the station wonld be by the largest unit. 

Of course I am a.ssuming in Clllie 2 that the rotative epood varies 

parallel by gas engines 1 G. T. P. 
October 8th. 

Stn -We have read with considerable interest your article upon 
"Gov'ernio~ Electric Light Engines," and egree in the main with 
the cooclnatons you have arrived at, especially your statement that 
" what appears to be needed is a governor which the moment the 
speed drops or rises- say 1 per cent.-will open the throttle val!e 
full or shut it absolutely, and will then by a series of very raptd 
alter.1tioos or oscillations, open and close it through smaller and 
smaller arcs, until the new position sui ted to the load bas been 
attained." 

We beg to state that these conditions are perfectly folfilled 
by tho "Richardson Electric R~gulatcr," which ha.s been ~ed 
for some years, and that it will fully open_ the valve, or enti!ely 
cion it, before there bas been any change m speed of t~e oogme, 
a.s it acts simultaneously with the turning on or sbuttmg off of 
the lamps. T bese advanta$'es cannot be obtained with ~ny kind 
of mecbanica.l governor, wbtcb must act after the change 1n spoed 
hM taken place. With the electric governor, it is ala~ quite ~y 
to ron the engine faster with a heavy load than wttb a hgbt 
one, its speed changing directly with the load, as it is inc_reas.ed 
or decreased. It can equally well, however, be used for mamtam­
iog a constant speed, if a constant speed is required by tho dyna~o, 
in order to maintain a constant current, or constant electro-mohve 
force. This electrical governor is applicable to throttle valves. for 
small engines, and to automatic expansion gear of large engtoel' 
working with a current not exceeding that required for a 20-candle 
power lamp. Your suggestion of a piston driven by an engine 
producing hydraulic pressure, and working a throttle valve ~r 
automatic gear, was tried by us many years ago ; but though 1t 
acted fairly well with slight changes of load, and could produce a 
constant speed of engine, it was much too slow in its action for 
g reat changes. ROBEY AND Co., LlmTED. 

Lincoln, O::tober 5th. 

COLONIAL LOCOMOTIV~. 

Sill - M a locomotive contractor I have read with ioter.?st the 
leadi~g article in your issue of Slptember 28th on "Colonial 
Locomotive,," the general tendency of which appears to be to 
show that the American knows hett.Ar what class of engine to 
supply to Colonial roads than the Eoglish contractor. But, Sir, is 
it not the case that American contractors are allowed a very much 
freer band in th is matter than Englishmen ? 

Speaking from my own somewhat large ex~rience, 1 can say 
that a Colonial road of any magnitude almost 10variably retains a 
consulting engineer, who issut:S the detail apecific~tion and very 
generally the draw:ings of ~he engines ~bicb he may requ!re, and 
in any case certainly retatnb the entire control of testing the 
material, passing the d rawings, &c. In other words, the contnctor 
bas to do as he is told, and if the latter does venture to point out that 
in bis opinion some modification should be marle, be is apt to be told1 
of courae in a most polite manner, to "mind his own business, ana 
not pretend to know better thao the consulting engineer." For 
example, you call special att~otion to the flexibility of the bear!Dg 
springs which the Americans use suspended on compensahog 
levers. It is absolutely u~eless to put in flexible springs and 
compensating beams when the play of the axle-box in the guides 
i~ limited !1-nd rij!idly laid down, as it g:enerally is by the specifica· 
tioo. It 1s well known that the ver tical play of the axle-boxes 
~~ollowed by American builders is very much in excess of usual 
English practice; yet it is very rarely indeed that I have ever been 
permitted to alter a specification in this respect, though I know 
perfectly well that with a small amount of play, and therefore sti1J 
springs, the engine is sure to ride rough oo a bad road. 

I believe that were the average English locomotive contractor 
allowed as free a band as his American cousin, our Colonies would 
get engines very much better adapted to their wants. I do not 
mean to insinuate that consulting engineers do not know their 
busine&', but I think that locomotive boildera are likely to know at 
lea.st as much, considerio.g the years of experience they have bad 
solely devoted to this ooe particular cla.CJS of engineering. More­
over, were they allowed a freer band, so a.s to be able to utilise 811 
far as possible their existi.ng patterns and drawings, engines might 
be turned out of equally good design at a much lower cost and in 
much 1888 time. So far as I have been ablo to find out, when a 
Colonial road buys American engines it buys the American builders' 
standard ; whereas, a.s I have already pointed out, when it buys 
English-built engines it employs a consulting engineer, who issues 
elaborate specifications and d rawings which m~t not be modified 
in any way. 

There would be no difficulty in giving endless examples of tho 
above, but I will content myseii with one which occurred in my 
own works a abort wbile back. I bad in hand, at the same time, 
three different orden1 for locomotives, all the same type, siz) and 
gauge, but the cylinders were of the following sizes :- 14in. by 
18io., 14io. by 19in., 14in. by 20in. There was also a few inches 
difference in the wheel base, and a fraction of a square foot 
difference in the area of the fire grate. Ko deviations were 
permitted from any of the three specifications, which therefore 
oec888itated preparing three complete sets of patterns, drawings, 
gauges, template~, &c., where one ought to have sufficed. You must 
therefore admit that the two opposing builders are not compar­
able one with another, and it is scarcely fair on your part to saddle 
the English contractor with faults of design with which p robably 
be bad little or nothing to do. I enclose my card, but for obvious 
reMons prefer to sign myself KA Y-FrsT. 

October 4th. 

ALUMINIUM TORPEDO BOAT. 

Sm,-Tbe accounts of this speedy little vessel have been· most 
interesting. It will be noticed that an additional speed of 3~ koota 
is claimed from the use of tbe new metal, and it is further stated 
that the speed of a similar boa.t in steel would be 17 knotA only. 
But in your issue of December lltb, 1891, an account appea.ra of an 
apparently precisely similar craft, namely, 60ft. long by 9ft. beam, 
and having a water.tube boilor, with triple expansion engines 
developing 300 indicated horse-power, also built by Messn1. Yarrow 
and Co., the mean speed of which, taken from six runs, is tbero 
said to have been 20·03 knots- tho highest single run being given 
as 20 5i; the di1Jerence in speed , therefore, between this craft 
and the new one of aluminium appears to be 0 628 only, or roughly 
speaking, ~ knot, and not 3~ knots. 

Admitting that the figures 20 658 are obtained from two hours' 
continuous steaming, and 20·03 from the mean of six mile runs 
only, calculations baaed on the trials of a number of fast torpedo 
boats and "Destroyers" give us the difference between the average 
of the mile runs, and three hours' continuous steaming, and this 
difference reduced to :l0·558 knots gives an increase of ·36 of a 
knot as the highest average mile apeed above the longer time trial. 
1t is therefore, to be presumed that the new boat could have 
developeu at tho most a n additional } knot if mile runs bad bee:1 
adopted. So that, assuming the most favourable po66ible terms, 
the total srain in epeed works out at slightly over ~ of a knot, 
instead of 34 knots. 

Whatever: t hen, the advan tages of aluminium may be, and 

Sm - As some of lbe statements th1t have been published in 
conne~tion with the above subject a re oot q~te accurat_e, and 
mar therefore be misleading. I shall esteem It a favour tf you 
wil kindly giv~ publication to this letter io your next iss~e-

Tbe price of 3s. to 5J. per lb. ~oes not represe~t tbe pnce of the 
metal ttself but that of angle trooP, bare, castlD(ZII, &c , of the 
suitable alu'minium alloy ~ed, which is quite a d1fferent matter . 
Aluminium in ingots is now sold in the market at 11'. _9d. per lb;, 
aod taking into consideration that the weight of tbtS metal IS 
one-third of that of the other metals commonly used in shipbuild­
ing, this price really represents only 7d. per lb. if compared with 
tlem. . 

It is quite tru~ that the prim_e. cost ?f thlll torpedo boat, 
or of any other shtp made of alumtmum, will be somewhat grea~er 
than that of the same siz~d ship built of steel, but the former Wltb 
el'gines of the same horse-power will attain much ~~:reater speed. 
With regard to the boat 10 question, a speed of 20~ kno~ wes 
obtained in place of 1 i knottt, ~b:s being the rate ~f . tbe ordtnary 
steel boats. It is therefore evtdent that an alumtotum boat, for 
the same rate c.f speed, will require less ~orse-power, which. m~ns 
considerable economy in tho consumphon of fuel, and thtS •.n _a 
short time would fully compeneate for the extra fira.t ?oet. Tb~ 1s 
quite irrespective of tbe other advanhg&!! of a}umm1u~ for sb.lp· 
building purposes, v;bicb are fully explatned 10 your mterestmg 
ar l icle. 

It bas been stated that we a re not' equal to other conotries io 
the production of aluminium, at;td that t~is is due to o~tnral cau_ser. 
It is quite true that none of th1s metal IS now made 10 the Umted 
Kingdom, but there is absolutely no natural cause why it should 
not be produce~ ?ere as cheaply as in other countries: In fact, 
the Brittsh Alumt0111m Company bas been formed for tblll purpost, 
and is now completing arrangements for starting a large factory 
for the production of aluminium in th is country by electricity. 
The raw material is to be found in I raland in large quantities, and 
of good quality; water power for generating electricity can t>e 
obtained quite as cheaply and conveniently as _abroad ; a~d. by 
using the same patented procetses for the productton of ~lum101Um 
by electricity which have been so succeesfully used 10 France, 
Switz n land, and the U nited States of America, this company will 
be able to produce the metal as cheaply in this country as else­
where. 

For THE BruTISH A LU311N'JUM Com'ANY, Limited. 
(CHARI.£ · F. JoNES, S!cretary.) 

9, Victoria-street, London, S. W ., 
October 9th. 

EL£CTR0 LY1 IC SANITATION. 

Sm,-ln your iesoe of Eeptem'ter 28th we notice an article 
beaded "Electrolytic Sanitation," in which you comment o:t the 
Hermite proc888 of disinfect ion. We must request you~ allo~ us 
a little of your valuable space for a few remarks upon thts arttcle. 
The commencement of the article promised an impartial review of 
the subject, and we re~ret that this was not adhered to in you r 
subsequent remarks. We fear to take up too much space in men­
tioning all the points which might be brought forward, and will 
therefore point out only one or two of the most striking statements 
with which we do not agree. 

The article says, "Seawater is a wasteful material to choose in 
the preparation of a bleaching and sterilising liquid," &c. We 
venture to suggest that it ia not p roved that the organic matter in 
the salt water is the cause of the reduction in strength uf the 
electrolysed salt water when diluted. It is sufficient to our mind 
that seawatercan be run up from oo chlorine strength to ·7 grammes 
of chlorine per litre, with an average yield of 1 gramme per ampere 
hour , which, as you will see, is fairly good approximation of a 
theoretical yield. 

\Ve tbink the reference to " magica.l compounds" and " wand 
of the patentee" is not consistent either with proper t reatment of 
this subject or of the absolutely public way in which everythirg 
connected with this process has been carried on. Mr. Hermite or 
ourselves have never made any claim for any magical compound, 
nor in fact have ever encouraged any myetery. Our simple state­
ment is that we can produce a. disinfecting liquid of sufficient 
strength to sterilise sewage absolutely by electrolysing sea water 
with a yield of one gramme oi chlorine per ampl:ue per hour, and 
that in onr apparatus the necessary electro-motive force does not 
exceed 6 volts. Therefore with 1000 amp~rea x 6 volts, we pro­
duce 1000 grammes of chlorine per hour. 

Anyone caring to work out the cost can do so from this data. 
The sug~estion that a solution of &leaching powder conld be di£· 
tributed 10 the way that we propose to distribute our disinfectant 
is rather startling, and we do oot think would be seriously con­
sidered by any engineer. We thiok it unoec888ary to do more 
than point out that practically one-third of bleaching powder is all 
that is useful, the remaining two-thirds, consisting of lime, would 
have to be got rid of. Anyone familiar with the working of paper 
mills and bleach works will appreciate the difficulty of getting rid 
of the refuse. Imagine a large town supplied in this way, and 
usir.g many tons of bleaching powder per day, two-thirds of which 
they would have to dispose of otherwise than in the sewers. No 
suggestion is made 88 to bow this difficulty is to be overcome, nor 
indeed is any practicable method proposed as to either mixing 
and using this powder, nor of carrying on the proposed dioxydieiog 
procets. 

There is no possible comparison between the Hermite process 
and such a suggestion, because the one is workable and the other is 
not. What can be simpler than sea water flowing continuously 
through an electrolyaer and into the sewers 1 Again, those con­
nected with the chemical trade might ask, where would bleaching 
powder be found if such a demand were to arise ' 

PATERSON ,\.'00 CoonJt. 
~. Princes-mansions!. 68, Yictoria-street, 

Westminster, London, S. W. 
October lOth. 

CONDITION OF THE THAMES. 

Sm,- I am pleased to see that you have brought to the notice 
of your readers the cond ition of the river Thames at low water 
near Kew Bridge, which bridge will no doubt be remo,•ed 
shortly. Tile new bridge having fe'l'er buttr888ea, will enable the 
water to Ho"'· out quicker than now. 

I n tho year 1885 I was one of the competitors for the disposal 
of tbe London sewege ; my scheme removed the sewage out of the 
way from London, and improved the Thames from Teddington to 
Coal House Point. Your illustration called to my memory a 
pa!~~aph in my ,scheme. It runs _as follows :-Residential property 
adJotmog the 'Ibames at Tedd10gtoo, Twickenham, Richmond 
Islew_or th, ~ew, Mortlake, and Putney are not healthy, owing ~ 
the nver bemg nearly dry several hours each day in the summer 
time, tho tide being much more swifter than of old. The first 
impediment to the tide flowing was the removal of old London 
Bridgo. At this old structuro there was a fall of 6ft. from the 
upper Pido _to the lower side, fivo ar~bos being blocked up for the 
L~ndon Bndge Waterworks. The nver on the upper side of the 
bndge.presented the appearance of a lake-11ide old prints. The 
next tmpedtment to the flowing out of the Thames was the 
removal of old W GStminster Bridge with il-l! numerous a rches. Tbe 
next was the shoals at Waterloo Bridge. I have walked nearly 
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across tho river near the bridge many times when a boy. The 
paragraph goes on to say, now for the final, you have only to 
remove Old Battorsea, P utney, nod Kew Brid~es, and the flats 
or shoals at Hammersmith, and you have d one 1t. There will not 
be much water left in the river at the places indicated for several 
hours per day. This was written over nine years ago, and now it 
is a reality. H you lock the river at Putney, you will still havo 
trouble lower down. HENRY SPOIITON. 

The Glen, Chase Side, Enfield, 
Middlesex, October 9th. 

MIDLAND RAILWAY CARRIAGE STEPS AND FITTINOS. 

StR,-Tbe Midland Railway Company is now running, on its 
ex~ress trains bet'!eon Edinburgh and Lol?don, some carriages 
which would be a d1sgrace to oven a small ra1lway company. The 
stops are a positive source of danger to the public, being of thiu 
iron barely the width of the carriage doors, so tha t should anyone 
slip between the carriage and the platform their legs must inevit­
ably be cut off by tbe~e knife-like appendages. These small iron 
steps are slippery, and a continuous wooden footboard should be 
insisted on by tho Board of Trade. The standard door handle 
adopted by the Midland Company is also about the worst that 
could possibly be designed, and appears to have been bandod down 
from the old coaebiog days; it requires two forces to be e::cpended 
in its use, one to lift up and keep steady the movable nng and 
another to turn it. This form of handle must cost more to make, 
and is not nearly so convenient as the cross handle in general use 
by other companies. It is strange that the Midland Company 
should have gone out of their way to adopt a'i their standard 
handle Cine so hideous in design and so inconvenient in use, and 
one which, moreover, is not even automatic in its action, and 
therefore dangerous, more especially when most other companies, 
even small ones, have adopted door locks which a re both con­
venient and automatic in their action, so that when pushed to they 
automatically lock themselves. 

Of the different kinds in use, Wethered's patent is perhaps the 
simplest and best. It is used on tbe Metropolitan Rsilway and 
also the new West Highland Railway, and I would suggest to the 
Midland Company that they adopt either this or some other 
automatic door lock as their standard pattern. One would not 
expeet so inftuential and go-ahead a company as the _Midland to be 
so far behind the times in the matter of carriage fittings. 

Constitutional Club, London, PEilCY CALDECO'l'T, 
October 8th . 

THE THEORY OF TBE STEAM ENGINE. 

S1R,-Mr. Maurice Cross's letter in your last issue appears more 
explicit than his previous communications. In reply, first, as I have 
already stated, Rankine refers to experiments made by Mr. C. W. 
Siemens as tbe basis of his statement that steam freely expanded 
becomes superheated. Secondly, Mr. CreES seems to object to 
wire-drawing being employe~ iu investigating the results of fre,e 
expansion. At the same _time be. l~uds_ Joul~ and :.t'b ompa~n s 
experiments on free exp~nSJon. 'f~1s lS h•g~ly mcons1~tont, Sl~ce 
Joule and Thompson arnved at the1r conclusions '?Y w1re-drawmg 
apparatus. Thirdly, be appears to re\'iard steam, t .e. ,_ t~e ga~eous 
form of water as not a " permanent ~ras, whereas 1t IS qmte all 
much a "pe~anent " gas as air or carbonic anhydride or other 
such gaseous body. 

I have my own opinions aR to tho manner in which the " effici 
ency " of a steam or other heat engine is most justly to be calcu­
lated. This part of the correspondence or controversy I have no 
wish to deal with, and will refrain from saying further t han that 
I totally diEagree with Mr. Croea's views in EO far as I understand 
them. BB~'RY CuERRV, 

21, Festing-road, Putney, S. W., 
October lOth. 

AMERICAN ENGINEERING NEWS. 
(From our otcm CON'uponclt1&L.) 

Ne1o ~scngtr ~talion.-A handsome station is now being ~uilt by 
the New York Central Railroad at Syracuse, to replace tbe old 
station. As this is a through station the main building wi_ll be at 
the side of the tracks. This building wi!l be 122ft. by 94ft. 1n P.lan, 
three storeys high, with a steep pitched roof, and tb? tower w1ll be 
20ft. square and SOft. bigb, surmounted by a pyram1ds~ roof. Tbe 
exterior will be of dark red fandstono, quarry faced, w1th dressed 
stone facing, and the roof will be of Sp~nish ~i~e. The main wai~­
ing-room will be 90ft. equare ; wo.men s wa1ting-room and men~ 
smoking-room 24ft. square, each w1tb a 12ft. by Hft. , 
parcel-room, 15ft. by 20ft.; ticket office, 18ft. ~y 24ft., with ~ne 
end partitioned off for ticket offices for the aleep1ng car compames; 
baggage· room, 57ft. by 50ft.; trainmaster's office, 14ft. by 18£~.; 
and a restaurant 128ft. by 28ft. in the basement. From the mam 
hall a subway p~es under the tmckt!, with steps to the maio pl~t­
form.s. The upper floors of the building will be occupied b_y rail­
way offices. Tbe b!lilding will be heated by _fifty steam rad1atora, 
and lighted by 500 mcandesceot lnmJ>:S, ~be hght, heat1 and pow~r 
plant being located in a separate build1ng. The t ram shed will 
cover seven tracks, four of which are through main tracks, and the 
t hree main platforms will be 25ft. to 36ft. wide, 1ft. above the 
rails. There will be t icket inspectors' offices at each end of the 
platform at the bead of the sta~rways ~rom t~e subw_ay. The train 
shed will be 480ft. long and 128ft. w1de, w1th ~am roof .trusses 
110ft. long, and a cnotileve~ roof on ~be outer •!de op_pos1te the 
station building. The iotenor decorat1on and fithngs will be very 
complete and elaborate. . 

Rail~eay 1fatutic.1 (CI.ictl!Jo, M i/,rauht, and St. P~t.l Rat~t~y).­
In former letters I have given details of the ope~ating_ s~bstics ~f 
some of the important railways,_ and below a~e gtveo ~tm1lar details 
respecting the results of operation of. t~e Cb1cago,_M1lwauk_ee, and 
St. Paul Railway- a fystem compnstng. 6_147 miles-dunng the 
year ending June 30th, 1894. The dn1deods for that year 
aggregated 7 per cent. on t be prererence stock, and 4 per cent. on 
tbe common s tock. 'l' be freight and passenger ~raffic and tho total 
earning11 were Jess than for 1893, but the fre1gh t and passenger 
revenue increased :-

•• 01'088 earnings, dole... . . . . . . . . . . 
Total operatiDg expenses, dol.s. . . . . . . . . . . 
Not earnings, dole. . . . . . . . . . . . . . . ·. 
)I Ucs operated . . . . . . . . .. .. .. . . .. . . . . .. J.Jilc11 run by p118ecngcr t mine •• 

., ., freight trains .. .. . . .. . . .. 
., mixed trtrios .. 

r<.VCDUO tmios . . . . " 
• • • • • • . . • • • • .. ,, 

., ., awiteblng trains . . . . . . . . 
" , construction trains .. .. . . .. 

TotAl trolu mlleago .. . . .. .. .. .. .. .. 
P888ongore carried . . . . . . . . . . . . · · 
P888ongors carried ono mile . . . . . . . . . . 
Avornge journey per passenger, mil us • • • • • • 
Revenue per paB&enger per milo, cents . . . . 
Revenue per pasa<nger J:Or train mile, cents .. 
Tolll of freight carried . . .. .. . . . . .. .. 
Tone carried one mUe . . .. .. .. . . .. .. 
Tone per loaded car . . . . .. .. .. . . .. .. 
Average haul per ton, miles . . . . . · · 
Revenue per ton per mUe, cents . . . . . . . . 
Revenue from freight per train mUc, dol.s. . . . . 
Expenace J;Mlr revenue train mile:-

For repaiJ'B of eoginca, coots . • . . . . • . . . 
For repairs of cars, cents .. .. .. .. .. .. 
For all1tiOn eervlce, cents . . . . . . . . . . . . 
For tmln sorvlco, rcnt11 .. .. .. . . .. 
For locomotive ~on· ice. cents .. .. . . .. 
For train and station ~uppllcs, ceota . . . . . . 
For fuel, cents. . .. . . . . .. . . .. .. .. 
For oil and Wll8to, coo ta . . . . .. . . .. .. 
For ill other expenses, coots . . . . . . . . . . 
'l'otru operating expenses, cools .. .. .. .. 

Porcontl\ge of operatlng expenses to earnings . . . . 

31,827 ,9~ 1 
20,114,SSS 
11 218,618 

6.H 7 
7.848 488 

12,869,482 
!187, 704 

21,705,624 
4,4li,H6 

575, 7CO 
26,692,470 

7,021,882 
887.188,888 

42 66 
2 169 

eo s2o 
10,794,068 

2,0i7.869,4i0 
0 98 

192 tO 
1 087 
1 •5884 

~ 05 
7 06 

12'82 
7 •3 1 
l> b7 
2 H 

10'40 
0•68 

87 OS 
92'67 

&4 21 per cent. 

THE ENGINEER. 

R ail1ro.y Hati1tie~ ( Jr aLa.< II Railroad). -The following . detailed 
operating statistics are from t he report for tbe year endmg Ju.ne 
30th, 1894 ;-

M llts per day per freight tmin . . . . . . · · _ ~ 
Fl eight trnin miles per day . . . . . . . . . . 1 ,, 1 ,o 
1\o. of passenger tmins per year.. .. .. .. 4U,092 
Mil~ per day per passenger trnin . . . .. .. 112 
Pnsbongor tmin milca run per doy . . .. .. 14.112 
Cost of locomotives per 100 roUes run:-

Tlopairs (dole ) .. .. .. .. . . .. .. ll· S4. 
Stores (dol.s.) .. . .. .. .. . . .. .. 0·2<1 

4'i5 1-'uel (dols.) .. . . .. . . . . .. .. .. .. 
Engioemen and firemen (rlol.s.} . . u·ou 
Wiping and dispatching (dols ) . . . . . . . . O· 9 
TotAl cost per llO miles nm (dots.) . . . . . 15'SS 
Averngo mtloogo per engine per year .. .. .. 48,116 
A vornge mUcogo per mon lb per eugino . . . . S,M13 
Cost per ton or coal oo teudor (dols ) . . . . . . 1 ·tS 

I f ·' 2s·so Mi es per ton o CO<u • • .. • • • • • • .. 
A''C1ago number of l011ded cars per freight train . . 1 1·69 
A\•crago number of cars per freight t rain . . • . :!1·57 
A ,,crage l011d -.:orfrolgh t 1roln (tons) . . . . .. 175 · 8tl 
Avoroge earnings pol'freijrbt oor (cents) .. .. 8'83 
Avorago expenses r et· fro1gbt car (cents).. . . . . i ' 24 
Avornge number o curs per })8880nger train . . • . 4 · 79 
Avorngc number of pMSengors per train .. .. .. 40·tl6 
Expenses per pMSOnger car per milo (cents) . . . . 1!1·94 
E il ( t ) 1·-)·0.1 arnln~:s per t>Msonger car perm o ceo s • • . • 
'til •--' l fiS6 l ' cs opera""" .. .. .. .. .. .. .. .. 
Et\rDings per milo (dols) . . . . . . . . . . 64 5 
Oporatillg expenses per milo (dols.) . . . . . . . . 60i9 
Not earnings per mile (dole.) . . . . . . . . 1406 
Tons offreigbt ct~nied .. . . .. . . . . .. . . [o, 411,119-l 
Toni! carried one milo . . . . . . . . . . . . 1 ,09i ,r.~,2i\l 

II ( t ) 0 ' '".18 Rate per ton perm c con 1> .. .. • • v 

Expen~es per ton per milo (cents) .. .. 0•6()7 
Not earnings per too per mile (cents) . . 0·091 
Freight tmln mileage . . . . . . . . . . . 6,268,0!19 
Freight troin earnings per mile (cents) .. .. .. 1 2~·85 
~"reight train expenses per mUe (cents) . . . . 106'40 
l•'reigbt train not ca.rn iDgs per mile {cents) . . . . 16·f15 

I d {to ) l) •fl4 A Vl nlge ou I>Cr car ns . . . . . . . . . 
Avcr~>ue freight tmin l011d (ton8) . .. .. . . 175 S9 
Number of passengers oorried . . . . . . . . . . 8,i:!4,1li4 
Number of po.s.sengors carried ono milo .. .. .. 210,281,487 
Rnto per pru~songcr per milo (cent.s) . . . . .. .. 1·877 
Expenees per J).'\Sscnger per mile (cents) . . . . 1 ·~OS 
Net e.'\rnings per pa.sscnger t>er milo (cents) . . o· ;lt,l\l 
P t U r.,IS8,2i:! M»Cnger m m nt e~~ge . . . . . . . . . . . . . . 
Passenger tmln earnings per milo (cents) . . . . !i~·Gl 
Passenger tmho expenses per mile (cents) . . Gl ·iO 
PM,;coger truin not earuillgs per mJle (coots) SO·S2 
Number of 1)(1ying passengers per ct~r . . . . 1 1 '4\l 
Number of poying passengers per h nin .. .. . . 40'!16 

E lectricity f or lutndling ltcacy gun!. - Successful experime!lts 
as to the use of electricity for moving beavy guns and revoiVlng 
turrets on warships have been carried out by the Ordnance 
Bureau. Tests have been made on the double-turret monitor 
Montauk in turning the turrets and training the lOin. guns. A 
device bas been perfected by Caftain Sampson, of the Bureau, _by 
means of which one movement o a lever enables t.he rotary motion 
of the turret and the vertical motion of the gun to be done at the 
same time, thus facilitating the work of training the g_un, and the 
rapidity of action is quicker than where steam _power 1s used. I n 
the experiments on the Montauk, the old-fash1oned turrets ~ere 
moved easily and rapidly, and tbe guns were lowered or ~ed 
and turned in the direction of the target at the expense of httle 
energy and without appreciable loss of time. The movements 
were more rapid than when steam is employed, and the accuracy 
was greater. Tho advantages noted for the proposed 1\ew system 
were many. Chief among them were the ease and economy of t~e 
plan. Wires can readily be attached to the d1namos of tbe mam 
electric plant, and tbe power be tbu~ transm1tte~ to tur~ets and 
guns. Should a wire be s~ot away, 1t c:an be qwckl~ sphced ~r a 
new one laid and the finog go on w1tbout long mterr uption. 
There are no ~alves and other delicate gearing to get out of order 
and destroy the efficiency of the battery at a criti~l time. The 
present \'Jan is to install the new system on the Iowa and Brook­
lyn. It lS not intended to remove the stea~ motors on _the vessels 
now in commission, or which have advanced 10 construction to such 
a stage as to make the change no expen.sive one. . . 

A11tomatic block signals. - Automat1o block s1gnals showmg 
"danger " as the normal position, which is a ~ew fea~ure in auto­
matic signal~, are now in operation on about e1ghty ~des of ~ouble 
track road. The signals are on the Ball system, w1th a CU'cular 
box or case having an 18io. ci ~oular opening, ~ebind which !lPPe_ars 
a red disc for tho "danger " ~1gnal. Over th1s _large op_enmg IS a 
smaller one for the ni~ht s1gnal. The eleotr~cal apphances are 
enclosed in the case, which is mounted on a post or upon an over­
bridge. A track circuit is used, and switches are iotorloc:ked with 
tho block signals. The blocks a re _from a quarter ~fa m1l? to one 
mile long .. There are no distant sign!'-ls, but a. tram pass1ng one 
signal sets 1t at "danger," but the s1gn~l bebmd does not show 
11 safety " until ~be t rain ha:' gone 1500ft. furt.her. . 

Stooging madttnt8.- Macbu~ee for cold swo!!'mg metal art1~les are 
being quite extensively used 1n the production <?f small p1eces of 
wbiob large quantities are req uired, the work be10_g done by_pres­
sure between revolving dies, the outer ends of wb1ch touch mter­
mittootly the Iaees of a floating ring of rollers in a ci rcular fra~e 
concentric with the dies. Tho stock does not revolve, but the d1es 
revolve around the stock. One of its most extensive uses is in the 
manufacture of sewing-machine needles, whicb are swaged down 
to shape from blanks the diameter of the shank of the needle, the 
machine requiring only to be supplied with blanks. Tubes can be 
swaged without tbe use of any mandril. Amongl!~ the ~mallest a_nd 
moat delicate work done are tubes for hypodermiC syn nges, wh10h 
are of steel with a hole through them 0 015in. diameter when 
finished. Another example of small work is in making " rolled 
plate " wire for manufacturing jewellers. A cylindrical piece. of 
base metal about l ! in. diameter is covered by a case of gold, wb1ch 
is drawn in a drawing p ress from a flat blank tbe same as car t­
ridge shells are drawn. The gold case. is solder~d to the core! and the 
whole is then reduced by these swagtng machmes to suob d1ameters 
as are suitable for eye-glaes chains, &c., some of it being sws~ed 
down to O·Ol5in. diameter. The applicability of the process~ t~b1!lg 
for bicycle frames, &c., is 10bown by tho fact that steel tub10g 11~10. 
thick lin. diameter, is reduced t o ~in. diameter, and when the 
straight reduced portion of the tube 1s 6in. ~ lOin. long, about five 
pieces per minute can be ~one •. Tubes f<?r. bJcyole frames are some­
times reinforced at certain pomts requmng extra strength, and 
this is done by simply inserting a short piece of smaller tub_ing at 
the desired point and swaging the outer tube down upon 1t. In 
tho manufacture of bicycle spokes, the wire is taken from a coil, 
straightened, passed through the. hollow spindle_ of a sw~ng 
machine and reduced to a proper d1ameter by swag1ng, but leaVlng 
unswaged sections at proper intervals, which, when sheared in _two 
at tho middle, leaves the spokes large at each end for beadmg, 
bending, and threading. All this is done continuously and ~uto­
matically. Three tensile tests of swaged and uoswaged wue-
0·072in. and 0·092io., 0·083in. and O·l16in. , 0·08in. and 0 ·105in. 
diameter-from the same coils, showed an increase for tbe former 
of 9, 14, and 16! per cent. ~espectively, the two fi_rst being for 
crucible steel wire and the tb1rd for Bessemer steel Wll'e. 

NAVH E NGINEER APPOlNTMElSTS.-Tbe following appointments 
have been mado at the Admiralty :-Engineers : W. R. Lawton, to 
the Hebe, and Reginald W. Parry, to t he Pembroke. 

OcT. 12, 1894. 

TBE IRON, OOAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DIBTRIOTB. 

(FroM our'*" CenT~.) 
TUE quarterly meetingl! of the iron trade have been held th is week 
in Wolverhampton on Wednesday aud in Birmin~bam to-day­
Thursday. Taken altogether they have b~en fauly p rolific of 
business, though many sellers would have hked to do m~re: A 
healthy demand was present for iron and sue! of most descnp_t1ons, 
and improved prices were here and there sec~ed. A $'O<?d s1g~ of 
the times is the accentuated demand for bar 1ron, and 1t 1s gratify. 
ing to hear makers declare that they have lately obtained larger 
orders. Marked bars were re-declared on the basis of £7 lOs. for 
ordinary branded qualities, and £8 2s. 6d. for the L. W. R. 0. pro· 
duotion of tho Round Oak Iron and Steel Company. Mercha_ot 
bars were £6 lOs. and common bars £ 5 lOs. to £5 15s. The offic1el 
prices of marked :ron have not remained unaltered since January, 
1893. Common bars as compared with a ye~r ~o are. cheaper to 
the extent of 5s. to 7s. 6d. per too, but th1s 1s explamed by the 
circumstance that the coal strike of last autumn was the means of 
advancing prices of all iron. A more justified comparison is tbat 
with three months back when common bars were quoted £ 5 lOs. 

An animated trade is' being done in sheets, and it is not unlikely 
that before long prices will further rise. Galvanised corrugated 
qualities of 24. w.g. were to-day £9 15s. to £9 17s. 6d., but se~eral 
makers would not entertain business at less than £10 for deh_v~ry 
Liverpool f.o. b., or £10 2s. 6d. delivery London. Galvanl&Jng 
sheets were strong at £6 128. 6d. to £6 15s., double~, and £7 5s. to 
£7 lOs. trebles. . 

Sellers quoted cold rolled nod clore annealed sheets for Japanoere, 
£8 to £8 611. doubles, and £8 15s. to £9 lat.tens, wbile the eame 
sbeots in steel were £8 5s. doublet', and £9 to £9 6s. lattens. 
Iron hoops were rather active at £6 lOs., though makers stated 
that as yet no large orders bad been recei~ed fro~ the_ U nited 
States as a reault of the passing of the Amencan Tanff Bill. qa 
strip ~as rather slow at £5 15s. , thin strip £6 lOs., and locomohve 
boiler strip, either in _iron or steel, £5 16s . A largo demand was 
recorded for steel stnp for bedstead t~bes. . . . 

Pig iron sellers recorded a steady bus10ess, and 10 many Instances 
contracts were concluded for delivery to the end of the Y?ar. 
Nath·e all-mine hot-blast pigs were 55s. to 60s. per ton,_ me~10m 
qualities 42s.

1 
and common cinder 38s. upwards. Ou~s1de ~rons 

were in l?rom1nent request, and agents quoted the follow10g pnces : 
Dorbysb1rer, 42s. 6d. to 43s.; Nortbamptons, 41s. 6d. to 42s., and 
Lincolns 43s., the two former bein~ delivered here less 2! per 
cent. and the latter net. North Staffordshire grey forge of good 
make was 43s. 6d. delivered here, while found ry qualities were 50s. 
for No. 1 ; 47s., No. 2, and 46s. No.3. 

Official statistics iesuod this week show that the number of blast 
furnaces now blowing in the Midland an~ Staffordshire distric~ is 
as follows :-:Uerbyshire, 26 out of 52 _built ; South Staffor_d~h1re, 
22 out of 76 built ; North Staffordshire, 13 out of 38 ;_ Le1ces~er­
sbire 3 out of 4 built ; Northampton, 12 out of 28; Lmcolnsb1re, 
14 o~t of 21 ; Nottiogb~m, 3 out of 4 ; and Shropshire, 4 out of 10. 
These returns do not evtdence muob change on three months ago, 
but takin~ the entire furnaces of the United Kingdom, the returns 
arc a decline of no fewer than 52 furnaces on three months back, 
the result mainly .of the Scotch strike. . . . . 

A spirited ioqu1ry was noted for steel, and 1t lS SJgnific~nt f_rom 
the increasing number of. orders. that a larger consumption 1.s 1\t 
present taking place of tb1s maten al than perhaps at any preVlous 
date. Bossomor blooms and billets were quoted t his w~ek £4 4s. 
net · Siemens qualities, £4 6s. 6d.; soft steel plates, smtable for 
bridge and other engineering purposes, £6 ; _and boiler pl~tes, £7. 
Steel bars, ftats, strips, &c., used for stampmg and pressmg pur· 
poses and rolled down in this district, were generally lOa. per ton 
nbov~ the price of iron. . . 

The steps which mining engineers will have to adopt to ma1ntam 
the prosperity of the collieries under a ays~m of e1ght bow:' for 
miners were suggested ~y Mr. ~uander S':'ntb, th~ ne,:w J>re8ldent 
of tbe South Staffordsbue Insbtute of Engtneers, 10 h1s maugoral 
address on Monday. More coal would have t o be turned out for 
tho same capital outlay, so as to spread the interes~ on fixed 
capital and standing charges over a lar~er tonnag_e. TblS _could be 
done in one or two ways, such as working two shifts a_nd Improve­
ments in machinery and other arrang~ments. _Promment am~>ng 
tbe possible improvements were the 1nh'?duction of mec~~n1cal 
coal-cutting, more rapid ~au_lage and drawtng, and tb_e provlSlon of 
coal-washing and coal-p1ckmg . apparatus, for makmg: the best 
market possible of the coal r818ed. Whenever the _e1_g:ht hours 
system came into force greater pret'sure and respon8lbility would 
be thrown upon mining ~ngineers, and prompt tbou~~t &hould be 
exercieed by the profess1on as to bow these new cood1bons were to 
be met. 

The wages dispute in the wrought nail t.rade is likely to be 
settled by the masters paying the 1890 list, for which the men 
have been agitating. At least, the operatives believe that at t~e 
adjourned joint confert'nce which is to be held th~ employers ~Ill 
be willing to concede these t erms, and upon th1s understand1ng 
it bas this week been resolved to resume work at once. 

A company with a nominal capital of £75,000 has just been 
formed locally to take over the business of the E~le Range and 
Foundry Company, As_too, near Birm~ngbam, cookmg_ r~nge and 
beating apparablS engmeers. The o~Ject of the. n~w l!m1ted con· 
cern is to develope the present bus1ness, and 1t IS 88ld that the 
average profit for the last five years bas been coo&iderably in 
advance of any previous period. 

'l'be goodwill, registered trade marks, brands, &c., of the New 
Bri tish Iron Company, in liquidation, have been purchsst:d by the 
well-known tirm of Messrs. N. Bingley and Sons, Netherton Iron 
Works, near Dudley . Meesrs. Hingleys' mines adjoin those of the 
North Br_itish I ron Company,_ al?d are. situated i~ tbe same beds of 
coal and 1ronstone. It 1a tbe1r mtention to oontmue the manufac· 
ture of "Lion " iron exactly a.s heretofore produced under that 
celebrated mark. " Lion " pig iron will also be made at Corn· 
g reaves' furnaces, and used in making bar and plate iron of the 
"Lion" brand. 

The rating of machinery asses~ment appeals l y the Wolver­
hamptoo m~nufacturers, and which were to have come bef~r.e 
Quarter Soss1ons, have mostly been settled out of Court. Ongt· 
nally fifteen appeals were down for hearing, but only one of these, 
and that not relating to a manufacturing business, bas actually 
come for trial. In the other cases a rrangements agreeable to 
the appellants have been consented to by the Union authorities. 
lt is stated that the actual result of the re-assessment of the 
borough will be a very larg e increase in the rateable value, and 
that although rednctions have in numerollB in11tances been allowed 
on the original re-assessments, the net results will be most sntis­
fnotory from a ratepayer's point of view. 

NOTES FROM LANOABIDRE. 
(From our OtDft. CO!Tupcmdtn(l.) 

Tm: HERMITE E1 ecTRICAI. SAN ITATION P llOCESS.-Tbe Ipswich 
Town Council decided at their meeting on Wednesday, the lOth 
inst. to adopt the Hermite process. 'l'his decision was unanimous, 
and ~esulted from the exceedingly favourable report submitted by 
the sewerage committee on the trials wbicb have been made on the 
maio sewers of the town during the last three months. We under· 
stand the permanent installation is to be p roceeded with as rapidly 
n'! possible. We hope in our next issue to give further details. 

.Manchufe1-.- The tono throughout the engineering and iron 
industries of ibis district continues one rather of depression than 
otherwise, and a very emphatic proof of the generally un!ntis· 
factory condition of trade is tbe fact tbat notwithstanding the ex· 
cessively restricted production of pig iron , as shown by the recent 
returns of tho number of furonces in blast and tho almost complete 
absence of s tocks of any weight1 business seems to be impracticable 
on anything like a remunerative basis. If thoro were any con· 
fideoce whatever with regard to a revival of trade, the present 
position of stocks and the large number of furnaces out of blast 
could not help but give a stimulus to some subetantial advance ; 
but there seems t~ be no confidence in buying, and business is 
again dragging on in tho merest band-to-mouth fMhion, with prices 
tending in a downward direction. So far as the eoginooring 
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industries are concerned, there is s till no indication of any real 
improvement; here and there, of course, busineea fluctuates, and 
in 1.80lated cases more activity is reported, but generally establish­
ment, continue but very indifferently employed, and new work 
generally i3 not coming forward in any increasing weight. 

The Manchester Iron E 1change on Tuesday was but thinly 
attended, and only a very slow business was reported either in 
raw or manufactured material. For pig iron only the m01 t 
restricted inquiry is coming upon the market, and merchants and 
consumers are in many cases only taking partial deliveries of the 
iron that was purchased during the rush of buying a few weeks 
b,ck, wi th the result that makers, although well sold, are here 
and there haviug iron thrown on their bands, which they are 
showin~ rather more anxiety to sell, even where they have to take 
somethmg under recent quoted rates. For Lancaebirepigironquota­
tions remain nominally on the basis of 40a. for forge to 423. foundry, 
less 2~ at the works, but at these figures the re is practically little or 
nothing doing of any moment in local brands. For district brands 
prices are easier if anything, one or two of the Lincolnshire 
makers especially showing more disposition to entertain offera, and 
forge qualities could be bought read ily at 39a., with foundry 
numbers scarcely averaging more than 40s. 6d., and quotations for 
found ry Derbysbirfl remaining nominally at 45s. up to 46s. net cash, 
delivered Manchester. With regard to outside brands offering 
here, the continued scarcity of Scotch iron keeps up fully late 
pric~, Eglinton not being quoted under 494. to 49J. 6d., and Glen­
garnock 51s. net prompt cash, delivered at the Lancashire ports; 
but Middlesbrough could be bought at lower figu res, makers who 
still bold to 45s. 4d. net cash for good·named foundry brands, 
delivered equal to Manchester, find ing those prices practically out 
of the markAt, as there are ready sellers at quite 6d. under this 
figure. 

In finished iron new bw;inese still comes forward very in­
differontly, and it is nceptional where manufacturers are able to 
keep their forges running more than four days per week. Qo<>ted 
prices remain unchanged, but the tendency is towards less fi rm­
nese. Delivered Manchester or Liverpool, Lancashire and North 
Staffordshire bars remain at £5 7s. 6d. te £5 lOs.; Lancashire and 
Staffordshire sheets, £7 to £7 f>s.; and Lancashire hoops, £5 17s. 6d. 
for random, to £6 2s. 6d. for special cot lon.gtbs. Nut and bolt 
makers report only a slow demand, the lar~e users, such as bridge 
builders and boiler maken , being only qu1et, and very low prices 
have to be taken to secure orders. With regard to bridge work, 
I may, however, mention that contracts bavA recently been secured 
by local firma, but these, I undentand, have been taken at 
exceseivoly low figu res. 

Tho steel trade continues very quiet, with ordinary foundry 
hematites not averaging more than 538.,less ~;ordinary Bessemer 
basic billets, £4 net cash ; and steel boiler plates £6 5s. per too, 
delivered in this district. 

In the metal market there is no obaoge in quoted list rates for 
manufactured goods, but buying goes oo very slowly from band to 
mouth. 

The ~hbury Railway Carriage Company, Manchester, have just 
secured orders for twenty-fonr complete bogie carriages of various 
claeses for the Ceylon Government Railways, and they are jnst now 
busily employed upon another importantorder for ninety-two under­
fram es, together with the ironwork and fittings, for various classes 
of car riages, for the Indian State Railways. 

The Vaughan Puller. Company, of West Gor ton, have just com­
pleted extensive add1tions t.o their works, and have laid down 
t!peoial machine tools for the manufact ure of their wrought iron 
pulleys with steel rims, which will about treble their capacity for 
t urning out their special class of work. I may add that the firm 
are very busy with orders, both oo home account and for ship· 
meot to all quarters of the globe, the exceptional lightness, which 
is one of the special features of tho Vaughan pulleys, rendering 
t hem particularly adaptable for export. 

The lif ty·sixth annual meeting of the Manchester Geolo~cal 
Society waa held on Tuesday, Mr. W, Saint, Inspector of Mines, 
the president, occupying th& chair. The report presented showed 
a continued increase of membenhip, and improvement as regards 
the financial position of the Society, the total membenhip being 
now 230, aa against 222 last year . The report, in reviewing the 
work of the session,made reference to several importaotcontributions 
on minio~ and geological subjects. The President bad opened the 
seesion w1tb a very practical addrese on "Recent Improvements 
in Mining Machinery and Appliances," this being followed by 
papers on ventilating and coal-cutting machinery, in which the 
desirability was set forth of a more extended adoption of mechani­
cal appliances for the getting of coal, which so far bad made 
very little progress in. this country.. On geol_ogical subjects, 
Professor Boyd DawklDS bad cootn buted an unportant paper 
on the "Soutb·Eutern Coalfield at Daver," and Mr. De RaocP 
bad given an interesting paper, with detailed sectiontt, of a 
boring for coal on the Freebolden' Estate, at Hazsl Grove, 
which had resulted in the fi nding of valuable seams of coal 
and .Proved the extension of the coalfield beyond the boundary 
prenously assumed. A matter of some importance which bad 
engaged tho attention of t he Council during the session bad been 
the desirability or otherwise of the association joining the Feder· 
ated Institution of Mining Engineers, but with regard to this, 
nothing bad so far been definitely settled. Mr. W. Watts waa elected 
President, and Mesers. G. Pearce, J obn Gerrard, H. Speakma~ Mark 
Stirrup, vice-presidents ; Messrs. R. Clay, S. Garside, \ieorge 
Wild, W. N. Atkinson, C. Cock.ioo, R. Winstanley, S. Platt, J. 
Ridyard, H . H . Bolton, G. B. Harrison, D. H. F. Matthews, and 
G. C. Greenwell, junior m"mben of Council ; Mr. Clegg Livesey, 
bon. trcasu.rer ; Messrs. J. Tonge and Joseph Crankabaw, boo· 
secretaries ; and Mesen. G. H. Hollingworth and H. A. Wood­
ward, bon. auditors for the ensuing year. 

No reaUy material improvement can be reported in the ~ition 
generally as re~ards the coal trade. In the better qualities of 
1ound coals, su1table for bouae·fire requirements, an increasing 
business is !)eing put through, and pits have in isolated cases 
been able to run about full time, but io other descriptions 
of fuel, only a very indifferent demand is reported to be coming 
forward, and four days per week continues the general average 
that tb~ pits.ar~ ~orking, wit~ suppli~ ample for requirements, 
even Wltb tb1s hm1ted producboo. W1tb regard to_ ~ouse coals, 
prices average about lls. to lls. 6d. for best qualities, lOs. to 
lOa. 6d. for seconds, and 8s. to 8a. 6d. for common house fire coals 
at the pit mouth, but the top fig.u res at~ll repr~eot e~ceptional 
prices, although they are more readily obta1oable, m some lDStaoces, 
than they have been recently. Only a very slow inquiry is 
coming forward for steam and forge coals, which are readily 
obtainable at 7s., although 7s. 6d. is quoted for some of the bet !.tor 
qualities at the pit mouth. 

Engine fuel continues more or less of a drug in the market, and 
in some easel! extremely low prices a re taken to effect clearance 
sales ; common alack averages about 3s. 6d. to 48., good medium 
sorts 48. 6d. to 5s., and best qualities 5s. 6d. to 6s. per ton at the 
pit mouth. 

During the past week there bas been a falling-off in tbe weight 
of business put through for shipment , this being chio8y due to the 
ceesatioo of inquiries for Scotland, and there is a alight giving way 
in prices, which do not average more tb"n 8s. 6d. to 9s. per ton 
for ordinary qualities of common round coal, delivered at tho 
Money ports. 

1Jarr01r.-Tbere is still lees activity to report io the hematite 
pig iron trade this week, and a distinct tone of depression has set 
10. Orders are very few, especially for forward deliveries, and 
prompt sales are from hand to mouth. There bas been a further 
decrease in stocks this week amounting to 417 tons, aod stocks 
now stand at 158,490 toDJ, or 63,867 toDJ more than in the 
beginning of the year. Prices are depressed at 448. 6d. to 45s. for 
mixed Beeeemer Nos., net f. o.b., with warrant iron at 43s. ~·cash 
sellers, buyers at 48a. 6d. Thirty-three furnaces are still in blast. 

Iron ore is in slow demand, but Scotch amelten are again want. 
ing delinriee, and some improvement io shipments may be 
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expected. There is a quiet local demand . L'lte prices a re main­
tained. 

The steel trade is still very quiet, except in three departments. 
Some new orders are to band for steel ship plates, and for heavy 
st~el cas tinge, a~d i~ is expected there wil_l be a fair trade during- the 
wtoter months 1n tin-plate bars, but ra1la, beav1 as well as light, 
are io quiet demand, aod there is but little domg io billets and 
hoops, while the trade is almost absolutely oil in blooms, slabs, 
and wire rods. The Bessemer departments generally are inactive. 

The shipbuilding and eoS'inoeriog trades are fairly well employed, 
aod much progress is be10g made with the Admiralty work in 
band. Tho Naval Construction and Armaments Company have 
booked an order from the London aod North-Western and the 
Lllocashire and Yorkshire Railway companies for the building of 
a high-speed twin-screw passenger steamer for the Fleetwood and 
Belfast service. Recent addit ions to this Heet have been made by 
Ltird's, of Birkenbead, aod by Denny, of Dumbartoo. In yean 
gone by the Barrow Company built th ree vessels for the Fleetwood 
service, but they were of the now discarded paddle type. Greater 
economy io working is secured by the twio-screw steamers, and 
higher speeds a re obtained. 

Sbip.l?mg returns show an improvement this week. The exports 
of pig 1ron from West Coast ports during the week amount to 
6793 tons, and of steel 6599 tons, compared with 4080 tons of pig 
iron and 4781 tons of steel in the corresponding week of last year, 
ao increase of 2713 tons of pig iron and of 1818 tons of steel. The 
aggregate ebipments this year amount to 277,654 tons of pig iron 
and 313,183 t.ons of steel, compared with 208,663 and 383,950 tons 
respectively io the correspood10g period of last year , an increase 
of 68,991 tons of pig iron and a decrease of 70,767 tons of steel. 

The demand for coal and coke is quiet, and prices are, generally 
speaking, easy. 

Throughout the district generally there is scarcity of employ­
mont, and many men coming into the district for work have to go 
elsewhere disappointed. 

It is reported that a new company is about to be formed to 
produce, at a Barrow works, a now material to take the place 
of silk. 

TB E SHEFFIELD DISTRICT. 
(From our mm Corr~.) 

Trus bas been a very dull week in the steel and iron trade~~. 
There bas been practically no movement reported. Io all tho 
works visited during the last ten days the reply to inqui ries bas 
been one continuoos note of de(lressioo. No signs whatever are 
perceptible of any improvement 1n the demand either for railway 
material or for shipbuilding. Shipowners are discouraged at the 
lowness of freights, which makes their business altogether uoprofi t­
able. AJJ long as ship-carriage is thus so unsatisfactory it would 
be unreasonable to expect any new orders <Jf consequence to be 
placed. Hematites run from 51s. to 52s. 6d. per too, delivered in 
Sheffield ; common forge iron, 38s. to 38s. 6d. per too, but there is 
literally no business doing. Consumers have quite sufficient 
supplies for their requirements, aod tho absence of new work causes 
them to bold thei r bands and keep back orders. The position of 
affairs is exceedingly uosatiefactory and disappointing, aa a decided 
change for the better, which was stimulated by the revival of a 
month ago, was expected. The quotations for hematites, already 
given, show a reduction of from ls. to l s. 6d. per ton, and in forge 
iron of about 6d. per too. Derbyshire irons are also slightly reduced. 
Bessemer billets are at £5 lOa., bar iron is quoted at a similar 
figure where the requirements reach any amount. 

In the manufacture of locomotives and other engines, English 
makers, both in this aod other district,, are finding German and 
Belgian competition get increasingly keen. Much of the work 
which nsed to be done in this country is now also turned out by 
native engineers in foreign markete. In several of our large rail­
way material establishments orders are daily expected for 
material from India. Extensions of railways io that great Depen· 
doocy a re now contemplated, which will involve an outlay of over 
thirty millions sterling. Of this work a considerable share is 
cer tain to come to Sheffield. At the same time the prices of tioisbed 
material have got to so low a point that it is doubtful whether io 
home industry they cover the cost. In general cases orders are 
said to be taken for no other object than to keep the machinery 
employed against better t imes, and to keep the1r men at work. 
Tbe war between China and Japan bas bad the effect of stl8pend­
iog nearly all deliveries to these countries. Some pressing orders 
for buffers for the Japanese Government a re now io course of 
execution in Sheffield, and when the war is over it is expected 
that both combatants will place heavy requirements not only in 
military, bot in marine aod railway material. The revival 
anticipated io the South American markets bas not yet commenced, 
and the general opinion amongst our principal houses is that the 
season is too late now for tho foreign markets to afford any great 
improvement this year. 

In the coal trade 6d. to ls. per too advance bas now been pretty 
generally obtained in Lousobold aorta. Tbe long-continued mild 
weather led to the belief that no advance would be made this 
month, and merchants even yet a re not buying to any extent, but 
owners are stubbornly requiring more money, and aa the season 
advances they are certain to get it. Silkstone is now at lOa. to 
12s. per ton ; Barnsley House, 9e. to 9a. 6d. per ton ; second 
qualities, from 83. to 8s. 6d. per t.oo. In steam coal a full average 
tonnage is still being sent to tbe Humber ports, and the railway 
companies a re taking good deliveries on account of contract£. 
Baroaley bards, 7s. 9d. to 8s. 3d. per ton; Parkgate and other 
qualities from 7s. per ton. Gas coal seems to be rather lower and 
in less demand. Manufacturing fuel continues very quiet, screened 
alack being quoted at 4s. 6d. t.o f>s. 6d. per ton; pit slack from 
3s. 6d. per ton. Coke is in rather better demand at f rom 9~. to 
lls. per ton. 

Colliery extensions are proceeding briskly io South Yorkshiro. 
On Monday last Mr. George ll. Turner, general manager of the 
Midland Railway, cut the first sod of a oow colliery atGriemtborpo, 
boloogiog to tbe Mitchell Maio Colliery Company. The under­
taking is oo the property of Mr. F. J. Saville Foljambe, of 
Osborton Ball, who bas granted a lease of about 3000 acres of coal, 
lying in such a direction that it will be connected with tho work­
io~ts of the Mitchell l\lain Colliery, Wombwell. It is expected to 
find the Barnsley thick seam at a depth of about 500 yards. Tho 
sinkioga are to consist of t wo sbafte, each of a clear diameter of 
19ft. inside the tubbing. The coal is expected to be reached io 
about two years. With the two large pits already worked by the 
~mpaoy, and the _f~esh enterprise in full operation, _the output 
w1ll be about one million tons per annum. The new colhery is coo­
neoted with both the .Midland and tbe .Manchester , Sheffield, and 
Lincolnshire Railways. The sinking operations are in the hands of 
Mr. Charles Walker, of Darfield, under the supervision of Mr. 
:Mitchell, the engineer. 

On Wednesday, lOth inst., deputations of eogioe and boilermeo 
from South and West Yorkshire bad an interview with tho 
executive of the South Yorkshire Coalowners' Association, the 
object being to require their wages to be restored t.o 30 per cent. 
above 1888 tttandard and to have the reductions returned. The 
moo decline to submit to the reduction of one-fourth under the 
decree of tbe Conciliation Board, on the ground that not being 
represented on the Board they a re not bound by its decisions. Tbe 
executive are to repor t the resul t to a full meeting of coalownon 
t.o be held next week. 

The return of coal aeot to Hull from the Yorkshire collieries 
du~o~ September, issued by the Hull Chamber of Commerce and 
S~1pp1og.' shows that t rade bas b~n in a f~rly g~d condition, 
With busmess as well up to what 1t usually 18 at this time o( the 
rear. The tonnage forwarded to that port last month amounted 
m the aggregate to 263,000 tons, as com~red with 42,992 tons for 
the corresponding period of 1893, and lt1,816 ton.s for September 
of 1892. The reason of course for the return for September, 1893, 
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being so small waa oo account of the "reat coal strike, wben 
practically no businese was done with the Humber ports. Out of 
the 42 992 tons then sent, 39,552 tons came from Durham, and 
twonty'-five Yorkshire collieries only sent 3440 toDJ. For tbe 
completed three-quarters of the year the tonnage forwarded 
to Hull was 1,591,800 tone, as compared with 1,049,480 tons 
for the same period of 1893, and 1,695,408 tons for the th roe­
quarters of 1892. These figu res, compared with those of 18931 
exhibit an increase of half a milhoo tons, but contraate<1 
with those of 1892, a decrease of 103,000 to01 is abown. 
The export trade baa cooaiderably advanced. L~t month ~be 
figures were: coastwise, 19,9t5 tons ; and to fore1g0 countnea, 
147,838 tons; as against 75,607 tone io the same mo~tb of 1892. 
In September of 1893 no coal was exported coaatwue, aod only 
624 tons sent away io all. The exports for the nine months of the 
year were :-1894, 665,462 tons; 1893, 349,807 tons; 1992, 635,089 
t.olll. For the month of September the country which took 
the largest weight was Germany, with 45,458 tons. In the 
corresponding month of last year there was no coal sent to 
any foreign port except Nortb Russia, and Sweden and Nor­
way. L!lst month Sweden and Norway took 37,674 tons ; 
North Russia, 29,680; Denmark, 12,411; and Holland, 6551 
t.oos. For the nine months the largest weight w!-8 taken .by 
Sweden and Norway with 215,644 tons, Nor th Rnss1a occupy10g 
second placo with 140,158 tons, Germany being th!rd wi~h ~1?,87:.! 
tons, and Holland fourth with 37,105 tons. The higbestmdiVId~l 
tonnage sent by a single colliery was, aa usual, from Denaby M&Jo, 
with 23,456 tons. Peckfield, after sending moderate contri?u­
tioos, bas sprung into second place with 16,472 tons. The thud 
place is occupied by Manvon Main with 10,888 tons. T wo col­
lieries io Wes t Yorkshire take fourth and sixth place, and the fifth 
is occupied by a South Yorksbiro colliery. . 

Doring the month of September there bas been the sen ous 
decrease of £20,298 in hardware and cutlery. The increasing 
countries for that month a re Belgium, from £5937 to £8103; 
United States, from £12,987 to £25,314. This latter incroaso is 
duo to the settlement of the tariff question. Tbe markets which 
show a decrease include Ruasia, Sweden and Norway, Germany, 
Holland, France-from £8256 to £4606 ; Spain and Canaries, 
Foreign West Indies-from £3306 to £2509; Chili, from £3063 to 
£1291 ; Argentine Republic, from .!3306 to £2825 ; British Pos­
sessions io South .AJrica, £12,736 to £11,577; Australasia, 
£24,027 to £18,868, and British Possessions in East Indies from 
£19,307 to £12,493. There is also a decrease reported on the ex­
ports for the nine months of £208,682. The only increasing 
markets are Russia-from £31,756 to £42,734 ; Sweden aod Nor way, 
from £28,181 to £ 30,477; Germany from £82,426 to £82,905; H ol­
land, from £56,642 t.o £69,336 ; Belgium, from £45,673 t.o £69,999. 
Tbe decreasing countries are again very numerous, including 
France, from £71,008 to £55,862 ; Spain and Canaries, from 
£29,660 to £23,937; United States~,. £169,237 to £99,461 ; Foreign 
West Indies, from £37,706 to £4!8,704 ; Chili, from £35,134 to 
£14,053; Arg-entine Republic, from £45,866 t? £35,215 ; British 
Possessions 10 South Africa, from £108,504 to £ 99,131 ; British 
POfsessions in East Indies, from £167,300 to £123,842; Australasia, 
from £200,093 to £177,643; aod Britil!b North America, from 
£75,295 to £52,225. 

In steel on wrought there is a considerable improvement reported 
on the month's business. The increasing markets are Russia, from 
£17,660 to £39,115; Germany, from £17,834 to £30,158 ; France, 
from £6243 to £12,036; United Statee, from £11,704 to £32,361. 
Decreases are abowo by tho following countries :-Sweden and 
Norway, from £3112 to £2498; Denmark, from £3684 to £3645; 
Hollao~1 from £ 12,815 to £7684 ; British East Indies, f rom £6,.194 
to £ 33w; Australasia, from £4796 to £4593; and British North 
America, from £13,843 to £5995. An advance is reported oo the 
oine months' working, tho reviving markets includ1og all except 
Holland, United S tates, and British North America. 

THE NORTH OF ENGLAND, 
(.t'~'roM our OlD" Corr~) 

THOUOB it is generally held that the trade of the country hu 
entered upon a revival, aod that proapects a re more favourable to 
producers, yet in this district at present the teodeocy is rather the 
other way, and what little improvement bas been gained is dis­
appearing. Certainly the pig iron market bas become very flat, 
and buyers are few, while plenty of sellers are coming forward, 
though it is but right to say that these latter are not the 
producers t hemselves, but are people who have been specu­
lating aod bought heavily when prices were advancing, io the 
oxpectatioo that the value of iron was going up st ill further. 
Wbeo, however, pricES took a turn downward, there Willi 
the usual rush to sell out, and this prevented any recovery in 
J?rices, but rather helped them down until now they a re at least 
6d. per ton below the best price t hat bas generally been realised. 
The unsettled state of foreign political affairs bas made the specu­
lators timid, and there is oot nearly so much confidence in t.be mar­
ket that there was a fortnight ago. Bnsiness in this dietrict a lao is 
quieter, because less pig iron is reqoired to be sent to Scotland, the 
mioon' strike there having almost ended, seeing that forty thou­
sand miners have gone back on the masters' terms out of t he 
seventy thou!!and wbo came out more than three months ago, 
and coal being more plentiful the otber nino of the bloat 
furnaces have been religbted, making twelve at work altogether. 
There were nearly aevooty in blaet before the strike commenced. 
A good deal of capital baa been made in commercial reports of the 
fact that between sixty and seventy furnaces could cease operatioDJ 
without causing any marked improvement in the deml\nd for and 
prices of pig iron in other districts ; but it ought to be taken into 
account that the consumption of pig iron fell off likewise, seeing 
that nearly all the finished iron and steel works in Scotland were 
stopped, and did not require the pig iroo. If cheap and adequnte 
supplies of fuel bad been forthcoming so that they could have been 
kept going, a much greater improvement in the demand for and 
pn ces of pig iron io other distncts would have resulted. 

<;:levelaod pig .iron makers have bad to reduce their. quotations, 
owmg to the notion of speculators, who have forced pnces dowu in 
tbei~ anxiety to realise, and tbia though foundry qualities are 
adm1ttedly scarce, so much so that only small lots can be furnished 
by the speculators themselves, and makers have little of which the}' 
cao dispose for prompt delivery. Most of the business in No. 3 thiS 
week bas been done at 368. per too for prompt f.o.b. delivery, but 
less than that will be accepted now-35s. 9d. , and even 85s. 6d. 
was taken on Wednesday-as warrants all round have became so 
ve'1' weak~ and this .rules the ~e.neral.market, now that warrants are 
aga1n com1ng more 10 competition w1tb makers' iroo. Notlongago 
CleveliUld warrants could not be had under 36s. 6d., and a t the 
close of last week were not below 36s., but on Tn&day they 
dropped to 35s. 8d., and oo Wednesday to 35s. 6d. In the face of 
this and of as large a fall in Scotch and hematite warrants it 
could hardly. be ex.pocte.d t ba_t prices of make~· iron could be k~pt 
up. Very httle 1ron _1s be~og taken out of the public stores, 
wher~ a large quantity m~gbt have been expected, seeing that 
No. 3 1.8 so scarce, and that large shipments are being made. Tho 
~xports have considerably improved to the Continent, but as this 
1.8 the last month of the northern navigation season the despatch 
of the. iron cannot. be delayed, .and tb~e who ~eed to got a 
stock 10 for the wmtor have to 1n1port 1t now. The pig iroo 
exports from the 1'ees this month to Wednesday night were 
30,035 tons, as compared with toM last month and 34 333 
tons in the corresponding month last year, all to hth. N'o 4 
Cleveland foundry pig iron baa declined to 35s. and grey forg;­
w~icb baa once more become almost a d rug on' the market, there 
be10g so much more offered for sale tbao is required-can be 
bought at ~3s. 9d., ~ priC?O which will not pay the producers. 
If the old d1fferences 10 pn ces were mai~ta~ned, grey forge should 
be only l e. cbeape~ tb_ao. No. 3, whereas 1t 18 2s. 3d. cheaper ; the 
expense of produmng 1t 1.8 the same. East Coast hematite pig iron 
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i'! also in better supply than demand, yet there are no 
mgns of . the output being reduced, though makers' stocks 
must be mcreasing considerably, and the cost of production io­
cr~es. Mixed numbers can readily be bought at 433. for prompt 
de_livery, a nd even 42s. 9d. is said to have been accepted, 
Middleebrough hematite warrants having fallen to 42s. 3d. buyers. 
Fo~ign o~e is dearer , some sellers asking 12s. 3d. per ton for good 
Rub1o delivered on the Tees. Messrs. Cochrane and Co. are dis­
mantling a fur nace at their Ormesby Ironworks, Middlesbrough, 
and they will have four built, of which three are now in blast. 

The accountants certify that the average realised price of No. 3 
Cleveland pig iron dur ing the quarter ended September 30th was 
35s. 1·96d. per toa , or 3·65d. decrease upon the previous quarter, 
!"result wh1ch is disappointing, as most people had looked for an 
m~rease, seeintt that the market quotations have been higher, 
bemg 35s. 6d. 10 July, 35s. lOd. in August, and 361. 4d. in Sep­
tember, the average for the quarter being close upon 35s. lld. It 
is evident that the makers must have had on hand a lot of low­
priced contracts. Wages of blast furoacemen for the current 
quarter have been reduced half of 1 per cent. They looked for an 
adnn ce, and thus t hey some time ago asked that the sliding 
scale, which would according to their notice have terminated at 
the end of September, should be prolonged to the end of the year. 

Very little unprovement can be reported in the finished iron and 
steel trades, but the prospects for r ail makers are somewhat more 
promising, as orders a re likely soon to be given out for India, as 
well as for railways at home. There seems also to be a brighten­
ing up in some of the markets abroad to which we have in past 
years sent large quantities of railway materials. The quotation 
for heavy steel rails is £3 12s. 6d. net at works. Steel billets are 
in good request, and several cargoes have been sent to the Man­
chester district by sea, it being cheaper to do that than to forward 
by train. The railway companies, however, rather than lose the 
t raffic, have considerably reduced their rates, so that little more is 
likely to be sent by way of the Ship Canal. The chief market for 
steel billets is South Wales. The Darlington Steel and Ironworks 
have now been entirely closed, and 800 men thrown out of employ­
ment. Steel ship plates are quoted £4 l7s. 6d. ; steel boiler plates, 
£5 17s. 6d.; steel ship angles, £4 l5s.; iron ship plates, £4 15s. ; 
iron angles./. £4 12s. 6d.; common iron bars, £4 17s. 6d.; and 
beet bars, ~5 7s. 6d.; all lees % per cent. and f. o. t. 

A Staffordshire firm bas been making inquiries abont the 
Boweefield Ironworks, Stockton. These were formerly well-known 
iron -plate mills, but have been idle for several years. The situa­
tion of the establishment is good, being on the left bank of the 
Tees, and cloee to blast furnaces, with shipyards not far away. 

M6881'8. Ropner and Sons, whose shipyard has been closed for 
th ree months, have this week recommenced operations, bnt have 
not yet found work for more than half the number t hey usually 
employ. 

Mr. J . W . WiUans, of Dolforgan Hall, Kerry, electrical engi­
neer, bas been accepted as the Liberal candidate for the Montgomery 
Boroughs. Mr. Willa.ns was for many yenrs engineering manager 
at t h e Tees-sid e Iron and Engine W orks, Middlesbrough, and since 
then has had a good deal to do with the construction of the Liver­
pool Overhead Railway. The Skeroe Steel and Wire Company, 
Darlington, is about to be reconstructed. It is being wound up 
voluntarily, so that the share capital may be red uced. The depres­
sion of t rade and the mould em' strike in particular led the directors 
to consider t he course now adopted to be desirable. 

A meeting of promoters held at Manchester has decided that the 
Bill for the new through line between Manchester, Newcastle, and 
Glasgow shall be proceeded with in the parliamentary session of 
1895, and Newcastle was chosen as the headquarters of the pro­
visional committee. A very favourable report on the proposed 
line of route has been received from several engineers in the 
country. It is stated that the North-Eastern Railway Company 
is contemplating the extension of the Richmond branch up the 
Swaledale Valley as far as Mnker. 

The strike of patteromaker~:> in the North of England-which has 
been in progre88 since April 5th-is not yet settled, and the men 
seem to be as loth as ever to recede from their demands. They 
decline to follow the example of the moulders, and allow their dis­
pute with the employers to be adjudged by arbitration or concilia­
tion; and nothing will content them but the full advance which 
they demanded half a. year ago. Some of the masters have obtained 
men from Scotland, bot the strikers have induced them to return. 
T he district is suffering greatly yet from the effects of the late 
moulders' and engineers' s trikes, and some steamers which might 
have been completed four or five months ago are still waiting for 
their engines. 

The newly added south and west wings of the Durham College 
of Science at Newcastle were opened on Tuesday by the Mayor of 
Newcastle. It is twenty-three years since the College was opened. 
It was in 1887 that the first wing of the present building was 
erected, and the building will be complete when the north wing is 
opened, on which occasion the King of the Belgians is to be invited 
to perform the ceremony. On Tuesday an experimental engine of 
200-horse power was presented to the College on behalf of the 
W orshipful Company of Drapers, by Mr. Robert Thompson, past­
president of the North-Ea.St Coast Institution of Engineers and 
Shipbuild ers. 

On Tuesday, at the invitation of the Bishop of Durham, a 
number of gent lemen representing labour and capital met a t 
Auckland Castle to talk over the limitation of competition with 
regard to t he" living wage" and cognate subjects. The conference 
was private, but it is stated that Professor Marshall, who takes a. 
g reat interest in t hese subjects, gave those present the benefit of 
his advice. 

NOTES FROM SCOTLAND. 
(hom ovr oum 0~) 

THERE bas been a fair business in pig iron warrants, but tht~ tone 
of the market bas been easier, and the tendency of prices down­
ward. As the miners' strike bas now practically collapsed, there 
is no chance of t he prices current of late for pig iron being main­
tained, and holders are u nderstood to have been selling. Scotch 
warrants have f urther declined about 6d. per ton. The price of 
Cleveland iron is also down 5d. per ton, and Cumberland hematite 
has fallen in p roportion. Only a small business bas been done in 
hematite, although it is certain that the consumption will hence­
fort h increase. 

Since last report t hree furnaces have been put in blast at 
Gartaherrie Ironworks, and the prospect is, that 1n a short time a 
further considerable increase will be made. 

The p rices of makers' pig iron are as follows :-G.M.B. f. o. b. at 
Glasgow, No. 1, 44s.; No. a, 42s. 6d.; Monkland, No. 1, 4&.; 
No. 3, 4211. 6d.; Car nbroe, No. 3, 468.; Summerlee, No. 1, 59s.; 
No.3, 528.; Coltne88, No.1, 59s.; No.3, 51s. 6d.; Cald er, No. l, 
5&.; No. a, 50s. 6d.; Gleogarnock at Ardrossan, No. 1, 54s. ; No. 3, 
498. 6d.; Eglintoo, No. a, 43s.; Shotts at Leith, No. 1, 58s.; No. 3, 
628. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 2236 tons, compared with 5036 in the corresponding 
week of last year . I ndia took 25 tons, South America 50, 
Australia 16, I taly 150, F rance 15, Germany 220, Hollan-:! 216, 
Spain 65, other countries 20, the coastwise shipments being 1460, 
~net 1105 tons in the same week of 1893. 

The stocks of Scotch pig iron are reduced to very small propor ­
tioDI! at the ironworks, and those in the warrant st-ores show a 
decrease for t he week of about 1000 tons. 

W ork is now being g radually resumed at the malleable iron and 
steel works1 the managers proceeding with caution, as they are 
obliged to have cheap fuel. The prices obtainable will not afford 
anyth ing elae. It is a matter of uncertainty as to the amount of 
employment to be immediately available in finished iron and steel. 
The interruption to shipbuilding during the strike has been only 
partial, becauso supplies of steel were always to be had from the 
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North of England, and merchants were thus able, wherever it was 
absolutely necessary, to carry out their engagements. Prices are 
not very regular, but they may be expected to equalise themselves 
in the course of the next two or three weeks. 

The shipments of iron and steel manufact ured goods from 
GlMgow in the past week embraced sewing machines to the value 
of no less than £10,825, of which the greater proportion went to 
the Continent ; other machinery, £7743; steel good~, £2456; and 
miscellaneous iron goods, £11,792. 

The coal market is now assuming something like its usual 
appearance, although a few weeks must still elapse before the full 
supply of coal will be attainable. Orders for cargoes from the 
North of England are now no longer given. On the other band, the 
shipments of Scotch coals a re on the increase, and the prices are 
receding. In the Glasgow district the best all-round coal is 
quoted at 9s., second quality 8s., and dross 5E. per too. 

The colliers' strike bas quite collapsed in Lanark and Ayr. 
Fife and a part of Stirling and the Lothians still bold out, but the 
men must now be fully aware that their cause is utterly hopeless. 

WALES AND ADJOINI NG COUNTIES. 
(F'?·om our oum Oorre.spondent.) 

THE colliers, having given in their notice, have now put aside, 
apparently, all discu88ion for a time, and continue working very 
regularly, with the exception of a few partial strikes. The 
General Federationists are, however, not inclined to let the oppor­
tunity slip by, and it may be taken for granted that the coming 
winter will see a lot of platform work, the agents Jof the English 
organisation making every effort t o annex the Welsh colliers. I 
have spoken to influential men amongst the local colliers, and 
though they cannot guarantee the action of the hauliers, they 
think the middle-aged and common-sense colliers will strongly 
oppose any union with England. 

The coal trade has entered upon the fourth quar ter in a. way to 
arouse very satisfactory comments. It is evident that war rumours, 
and the oece~ity of keeping the British fleet on the alert and 
ready to protect our interests abroad, tells favourably on the steam 
coal trade, and coaling stations are being well supplied. Some 
large tonnages went out this week. Tbe total last week from 
Cardiff ports, notwithstanding the monthly holiday, was 280,000 
tons. I note that the great steamship and other companies are 
beginning to make their arrangements for next year's contracts. 
Tbe P. and 0 ., as usual, are moving, and invite tenders for 
120,000 tons. 

On 'Change Cardiff the prominent topic of conversation of late 
h8$ been the prominent figure at which contracts will be entered 
into, and from all I can glean, seeing what prices are had, and the 
fi rmness of the market, and noting also the prospects and the 
possibilities of the future, a likely price will be from lls. tolls. 6d. 
A good authority on 'Change agrees with this, though if the 
Foreign-office !became actively disturbed during the next week 
or two, the hig her figure might be exceeded. 

The latest quotations this week, Cardiff, are as follows :-Best 
steam, lls. 9d. t o 12s., demand good; seconds, lls. to lls. 6d. ; 
best Monmouthsbire, lOs. 6d. to lls. ; dry coal, f rom lOs. f. o. b. 
House coal continues in a vigorous condition, and home and outside 
demand is good. Best continues at lls. ; No. a, Rhondda, lOs. 3d. 
to lOs. 6d.; No. 2, Rhondda, Ss. 9d.; through, 6s. 9d. to 7s. ; small, 
4s. 9d. 

Newport and Swansea coal exports remain good, and prices firm. 
Swansea quotes best steam at lls., and anthracite from &. 9d. to 
12s. 6d., according to quality. For this class of coal, and for the 
kind which yields a. useful blending of bituminous and anthracite, 
the inquiry is good, and I hear, in respect of the latter, that 
developments are likely at Hirwain on a. large scale. 

Coke remains tolerably firm, and I note that the closed steel 
works of Tredega.r and Rbymney are busy in that direction. 
Cyfarthfa in tbefulness of its requirements lending a. helping hand. 

P resent quotations, Cardiff, a re :-Furnace, 15s. t o 16s.; foundry, 
17s. to 1&.; special foundry, 20s. to 20s. 6d. Patent fuel is on 
steady demand at last prices, lls. to lls. 6d. Swansea. price, 
lOs. 6d. to lls. Pitwood, 15s. 6d. Cardiff; 17s. Swansea. 

There has been little cbao~e from the ordinary rut in the iron 
and steel trades, and the activity one meets with here and there 
is more of t he nature of preparing for briskness than meeting in­
creased demands. The quantity of ore coming in and stocked 
at the principal works continues very large. So also in the make 
of tin bar, which has been heavy, particularly at Cyfa.rthfa. On 
two occasions this week the d espatch sent, principally to the Great 
Western sidings, has been unusually large. On one day 50 wagons, 
principally ten tons each, were sent away. 

I note that at these works the storing of pig iron has been im­
mense of late, and every available corner utilised. Several hun­
dred tons of refiner y iron, which had been stocked for years, have 
also come under the Cyfarthfa tactics of putting every thing to 
good p urpose. This iron was of excellent brand, and to brio~ it 
to account a short railway was put down, and t.he whole rap1dly 
cleared. 

Pig iron continues to come in from Middlesbrough and Millom. 
Only two cargoes of rails have been despatched this week-one of 
760 tons to Spain, and another, Great Western rails, to High­
bridge, 110 tons. 

Market quotations, Iron and Steel E xchange, Swansea, were as 
follows, midweek :-Glasgow warrants, 42s. ~d.; hematite, 
Middlesbrough, 4211. 7~.; Welsh bars, £6 to £5 2s. 6d.; steel rails, 
heavy, £3 15s. to £3 i'ls. 6d.; quotation at Cardiff, £3 12s. 6d. to 
£3 15s.; light, Swansea, £4 lOs. to £4 15s.; steel sheets, £6 5s. to 
£6 7s. 6d.; sheet iron, £6 to £6 lOs._; .Bessemer steel tin-plate bars, 
£4 to £4 2s. 6d. ; Siemens best, ~4 to £4 2s. 6d. '!'in-plates: 
Bessemer cokes, lOs. 3d. to lOs. 6d.; Siemens, lOs. 6d. to lOs. 9d.; 
teroes, per double box, 28 by 20, 20s., ~ls., 22s., 24s.; best char­
coal, 12s. to 12s. 6d. , according to finish of brand; wasters, 6d. to 
1s. lees than primes. 

Block tin is down to £69 6s. There have been large clearances 
of tin-plates against Swansea; but tonnage bas not come in a.s 
expected, or they would have been heavier. The total received 
from works last week amounted to 66,167 boxes; total shipped, 
57,766 boxes, leaving stocks at 235,712 boxes. 

The sbi~ments of September were very satisfactory, 13,882 toUII 
to the Umted States and 4374 tons to Russia., as against 9906 tons 
to the States and 3817 to Batoum for September, 1893. 

A good deal of satisfaction is felt at the healthy state of the 
Swansea barbour trade. September beat the record. In imports 
there was an increase of 23,408 tons, and in exports 35,216 tons. 
During the month, in iron ore and in iron and steel, the increase in 
imports was large. Last week Swaoeea imported 1616 tons pig and 
290 scrap steel, and a large quantity of tin-plate from the Moo· 
mouthsh1re district. In patent fuel there would have been a large 
clearance had tonnage come in. As it was exports were confined 
to 2470 tons to France, 1200 to Roumaoia, and 1000 tons to Algeria. 

The great question now "on " at Cardiff is, Shall the Corpora­
tion acquire the Bute DockR and Peoarth, possibly Barry, and 
form a barbour much the same as Swansea.; b11t it would seem 
likely that wLile the Council are discussing payment to experts, 
and ways and means generally, the opposition will grow stronger. 
Some of the moderate men hold, that with a costly waterworks 
scheme, carrying out electric lighting, and acquiring tramways, 
they have enough on their bands at present. On Wednesday 
it was stated on good authority, that the Taff Vale Railway 
Company bas decided io withdraw from the ~cbeme, and up to 
the date of my despatch this has not beon corrected. The im­
pression in Cardiff is, that if the statement is right-and it seems 
reasonable, as without Penarth the Taff would have no sea outlet 
-the Corporation will retire from the undertaking. 

In Swansea a water action, for which a. claim of £60,000 was made, 
bas been settled for £10,833 by ar bitration in London. 

The first main line train was run by the Rhondda and Swansea 
Railway directors over t he new extension into Swansea on 
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Tuesday, they having first inspected the whole work of the railwf!oy, 
including the swing bridge over the Neath river. The conoect1on 
from the Rbondd a is now u nbroken with the exception of a few 
yards at Briton Ferry. 

The Lla.nelly Harbour Commi88iooers held an important meeting 
this week, and comments were passed on the dilatory character of 
the Board of Trade in not sanctioning the improvements desi red, 
Doubtless this will take a practical form next week. 

A conference of collier delegates is to be called to enter into the 
question of tbe use of carbonite instead of compressed gunpowder 
in blasting operations. It is contended that though the use of 
carbooite is safer than powder, the miners are not able to ear n 
so much, and that in consequence they should have compensation, 

The formation of a transport company for the Severn Navigation 
is proceeding vigorously, and Sir W. T. Lewis has announced to the 
promoter that the Bote Docks Board are prepared to support, 
financially and other wise, the scheme of a. water transport company. 
In this, traders at Cardiff and Worcester are benefited, and the 
building of suitable steamers will be one of the earliest efforts. 

NOTES FROM GERMANY. 
(From our 01m Oorre.spondent.) 

Tl:IE position of the iron and steel trade over here has in no wise 
altered since last week, a. limited business being done in most 
departments, while quotations are rather fluctuating, and cer tainly 
anything but satisfactory. Quietness still prevails in most branches 
of the Silesian iron trade. Pig iron is in particularly weak request, 
and the blast furnace works justly complain of the decreasing 
tendency in prices, which has been very keenly felt in some 
instances. In malleable iron very little is done just at present, and 
for the few orders that are being secured here and there extremely 
low quotations have to be accepted. 

With reference to the Austro-Hoogarian iron trade, nothing of 
interest can be reported to have occurred since last week. Makers 
and manufacturers, on the whole, are well employed, though here 
and there a slackening off in demand has been noted lately . 
Pig iron continues to be scarce, and there is generally much fi rm­
ness exhibited in prices. Few orders are coming in for bars, which 
may be accounted for by the exceptionally brisk d emand that was 
coming forward for that article in last quarter , when dealers as 
well as consumers were anxious to profit from the low prices then 
ruling ; for the present there is httle chance for an improvement 
in demand, unless stocks should begin to decline. The steel t rade 
is altogether in a poor condition, owing to the scarcity of orders 
for rails and railway rolling stock. The machine and wagon shops 
are in comparatively fair employment.t twenty express locomotives 
having been ordered by the Austrian ;:;tate Railways. 

In France a rising demand can be noticed for almost all sorts of 
iron, though orders of weight are, as yet, rather scarce, but down­
ward movements hava not been reported for some time past. On 
the contrary, there is a very firm tone perceptible in mos t depart­
ments. A hopeful feeling generally p revails, and in many quarters 
the belief is entertained that a fairly good winter's business will be 
done. 

The Belgian iron trade begins to show slight signs of a revival, 
and a firm tendency is generally reported. For the present, how­
ever , makers "live in hope," the business actually done being of 
small weight, but the more sanguine persons are of opinion that 
the worst i3 past, and that a general and lasting improvement is 
about to take p lace. Up to date both the raw and the finished 
ironworks are but moderately engaged; export trade continues 
uncommonly weak, and there a re very few works that can boast of 
any forward orders. The Company Cockerill has been fortunate 
in securing a pretty fair order for fish-plates for the R-oumanian 
Government at 147·50f. p.t. at works. 

There is nothing new to note with regard to the Rhenish­
Westphalian iron and steel industry. Some branches are tolerably 
well employed, and the fact that prioes are rather firmly main­
tained is generally considered as a. symptom of lasting improve­
ment. The quietness in the iron trade cannot fail t o have a strong 
influence on t he iron ore market, and there is but little activity to 
be noted at the iron ore mines. Since previous letters no altera­
tion in quotations can be reported to have taken place, nor is it at 
all likely that there will be any material change so long as the 
weakness in the pig iron department continues. From the malle­
able iron market tolerably good accounts have been coming in upon 
the week, though little actual business is done in most branches; but 
a. good number of inquiries ba.ve come in for bars as well as for hoo~s, 
and buyers appear to be just a little less reserved than formerly. In 
girders not much has been done lately. A good activity continues 
at the plate and sheet mills, but makers find it impossible to carry 
an advance in quotations. Foreign inquiry is dull, sheets only 
meeting with a pretty strong request. Drawn wire and wire nails 
still show no sign of improvement, either in price or demand ; and 
there is likewise a very weak tone to be noticed in the rivet busi­
ness. The ironfoundries and machine factories are only poorly 
employed, while a good activity continues at the wagon shops. 

A conceesion for the building of a locomotive wagon and rail 
shop in Ru88ia has been granted by the Russian Government to an 
American syndicate, under condition that twenty-four foreigners, 
at the most, are to be employed, and that only Russian raw mate­
rial is to be consumed. 

The following figures, showing the average prices of pig iron in the 
different countries, may perhaps be of some mterest. The highest 
prices for raw iron are quoted in Italy, where 161£. p. t. is paid for 
common foundry pig. In Russia. 104f. p. t. is quoted ; in Austria, 
foundry pig is paid with 92f.; in Hungary, 90f. p.t. In .Japan , 
84£. p. t. is quoted ; in Spain, 69f. p. t. ; in Norway, 69f. p. t. In 
Luxemburg, 45f. p.t. is the price quoted; in Belgium, 51£. ; and in 
.Bavaria, 67f. p.t. is paid. In the United States 71f. p.t. is the 
average price for foundry pig, Prussia. and France each quoting 
61£. p.t. 

STATUE TO Sm WILLIAM PEAitCE.-A memorial statue of the late 
Sir William Pearce, Bart., the eminent shipbuilder, who died in 
London, December 18th, 1888~,. was unveiled at Govan, Glasgow, on 
Saturday, the 6th iost., by Lord Kelvin. The event took place 
in presence of a large concourse of spectators for most part 
composed of the trades' societies belonging to Govan, and of 
employ6s in the shipbuilding works. Besides Lord Kelvin, 
there were present, Lady Kelvin.,~ Lady Pearce, Sir Wm. George 
Pearce, Lady Roberton, Sir James Baio, the Provost and 
Council of Govan, and Rev. Dr. John MacLeod. The statue, 
which has been erected a t a cost of some £2000, defrayed by 
public subscription, occupies a commanding and central position 
near the cross of Govan, the site having beon given by Lady Pearce. 
The s tatue proper is from the design of Mr. Onslow Ford, of Lon­
don, while the massive and lofty pedestal on which it stands is of 
polished Peterbead g ranite, supphed by an Aberdeen firm. The 
pedestal alone weighs about 25 tons, and is 12ft. 6in. hi~h. On the 
upper base dado are four sunk moulded panels for ioscnptions and 
memorial tablets. The statue represents the late baronet examin­
ing the plan of a ship, and the likeness fully maintains the reputa­
tion of the sculptor. A glass vase deposited inside the base of the 
pedestal contains drawings of some of the famous steamships built 
under the deceased baronet's management, includio~ the Arizona 
and Alaska, together with a f ull list of the vessels built during his 
time; a pamphlet entitled "The Building of a. Ship ;" a. map of 
the borough of Govan, photographed by the late baronet; current 
coins of the realm, copies of newspapers, &c. In unveiling the 
statue, Lord Kelvin gave a lengthy biographical statement regard­
ing the late baronet, and said that by the statue now unveiled they 
would be kept in remembrance of what Sir William Pearce had 
done for Govan, for the Clyde, and for the world. Sir W. 0. 
Pearce followed Lord Kelvin, and formally handed over-on behalf 
of his mother-the title deeds of the g round on which the monu­
ment bad been erected. 

• 
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AMERICAN NOTES. 
(From ovr 010" CorrupondtiU.) 

NEW Y ORK, October 6th. 
THE expectation of the early placing of large 

orders for billets, pig iron, bridge plate, steel 
ro.ils, and cast pipe. b~ bad a favo.ura~l~ effect. on 
t he pig market. P~g tron production ta mcrewng 
at the South, and larg~ sal~ wer~ made th~ 
week of mill irons at Oh1o R1ver pomts. SpeC!· 
fications for considerable.bridge wo~ken expect~ 
in a few days. The anx1ety for wtnter orders 111 
leading to the shading of prices. Wire rods and 
barb wire are in good demand. The rW!b for 
nail orders led to another cut of 5 cent& Sheet 
iron and boiler plates are d oing better than for 
two months. Work will be hurried through on 
projected tin-plate mills, and deapite the refusal 
of the workmen to accept a 25 per cent. drop, 
a sufficient out will be mad e to protect the bulk 
of the home trade, especially in ternea. Several 
large uaen of billets made offers this week for 
three months' supplies, but acceptances bave not 
been announced. Girder rails are active. The 
railroad demand for structural material will soon 
improve. The money mar~eta are easr. For 
shop and fe.ctory work there IS a !Iradualmcr~e 
of orders, but no great expanston of trade 111 
probable until the opening of spring. 

LAUNCHES AND TRIAL TRIPS. 

The s.e. Turret Bell, t urret deck steamer, 
was taken on her official trial on Thursday, the 
4th inst. , when a mean speed of ll;i knots was 
registered, her total deadweight capacity being 
3800 tons on 19Aft. draught. She bas been built 
by Messrs. William D oxford and Sons, of Sund er­
land, to the order of the Turret Steam Shipping 
Company, Newcastle-Messrs. Petersen, Tate and 
Oo. managers-and bas received the highest 
cl~ in both British Corporation and Bureau­
Veri t.as Registries. 

EXPERI MENTS ON THE DISINFEC­
TION OF TOWN SEWAGE WITH 
SULPHURIC ACID.• 

By DR. M. l \'ANOf'l'. 

• 

THE ENGINEER. 

TBB PATENT JOUUAI., 
18

1
84.7. HUIOS F'OLDUIO 15PLA8IlBOARD1 0. lrvlno and 

0 . Dyor, Bollaat.. 
18,848 tiPBl.IIO BoTTOMS for BUlS, &c., T. A. Stoll, 

London. 

AppUoatton foP LetteN Patent. 

18,849. FII:LT HANDLU for OYOL.M, F. G. Bonsly, Blr· 
mlnglwn. 

18,860. TBATI of WAIIDIIOBD , G. W. Raikes, Blrming· 

• • Wbsn patents ~ve been "communicated " the 
"name and adru-- of the communicating party are 
printed in itt.Uca. 

26th &pumbtr, 1894. 
18~,259. PllODOCINO PBINTUIO Su&FAOJS, B. Dade, 

LOndon. 
18 260. FULL·SJZm BODY BATus, A. Boots, Eutr 

\;;urn e. 
18,261. BooT, !\c., LAOK F.unN&ll.!, A. E. Huller, Ger· 

maDy. 
18,262 hiPRC.VtNO tho CoLoon of RAw SIUNS,J. Daird, 

London. 
18,268. WAAP FLUSHI.l'O THBIUDI, A. F. Oralg and R. 

Millar Glasgow. 
18,264. TUATHII:MT of SouP IRON, W. R. Rens~w, 

London. 
18,265. Wu1sxs1 E. Goodwin, Glaagow. 
18,266. SPRING HATTR181111:8, 0. &Deford, Glaagow. 
18.267. 8ot860RS 8UARPDD, W. S. Freeman and J . 

Turvey, Kent.. 
18!.268. Gu ENOUIM, J . W. Bartley and J . Kerr, 

LOntion. 
18~,269. SOBSTITOTI for 0AOOTCHOU01 J . Schmid, 

LOndon. 
18,270. PAINT BRoaaza, J. L. Thomaaaon. Worcester. 
18,2il. Ru.»UIO Datta, J. BaUlogor and J. Henshaw, 

01\rdiJJ. 
18!.272. OBTAJNuro Puu PH:&.!IOLS from MixroRU, L. 

J..odorer, London. 
18,278. ELEOTIUC MOTOR&, J . lmrny. - (La SocicU 

.dnonyme 1>0ur ta Trcuurniuicm de Ia .Foret par 
L'EltctriciU .Frail«.) 

18,274. AM ~IIIJ'II. J . Drocldo, London. 
18,276. V1811&l. for Tu vsLLUIO on l c& or WAT&R, E. E. 

Duller, Loadon. 
18,276. BRAKs, A. BuCSIIDJluy, London. 
18,277. MAoutM&a for IU!u.DUIO Dooou, T. Kado, 

London. 
18,278. Tn&W81TUS, 0. Royle, London. 
18!.279. EXTAAOTUIO METALS from Oaa, A. E. HorgiUlll, 

LOndon. 
18,280. Ou•cK TILLS, R. Zabol, London. 
18,281. AOTOHATlC FlB•·AAK81 F. R. von Mannllcbor, 

London. 
18l282. SusrriSINO P UOTOO RAPI:IIC PAPER, 0. Beadle, 

LOndon. 
18,28S. F AST&.NSll for LADtu' Dussxs, G. HcDonuJd, 

London. 
18!.284.. V .u.v111 for PoloU'S, A. W. and Z. W. Daw, 

J..Ondon. 
1Sl285. Paoccss for TRKATli &.NT of MILK, G. Gaertner, 

LOndon. 
18,286. D1sc ENOUIBII, W. G. Kent, London. 
18,2 7. SAFETY 8TlRB17P, J . Cope IUid H. Taylor, 

London. 
18,288. 8£CONDAllY or 8TORAO& BATT&Rtii:S, C. Riordon, 

London . 
18,289. EuOTRJC MOTORS, J . B . K. McCollum, 

London. 
18,290. Vt~~:w Fnm&R for PBOTOORAPBIC CUIEIIAS, B . 

Ransom and A. D. Thornton, London. 
18,29l. An llii.PROvm TOOTH Bauan, C. Feldman, 

London. 
18L292. ADVltATllltNo on BIOYCLI8, &c., G. 0. Whit~, 

LOndon. 
18,29S. TYnwBtTUIO MAoum&a, N. W. Hartwell, 

London. 
18,294. MA RIN lUIS' 0oMPA8811t81 J , Morton, London. 
18,295. DECOIIATID LooiUNO 0LA81111:81 E. M. Phllz, 

London. 
18,296. lxPROVKD Tl\01111, 0. Lange, London. 

2711< &ptembtr, 1894. 

18!297. APPARATUS for STatJUMO BsLLS, D. Mathieu, 
LOndon. 

18,298. IN&Uio RtB80M8 tor TYP&W81TI!lM1 L. H. 
Vaughan, London. 

18,299. Dl&lNY&CTUIO VznJLATORS. F. Park, London. 
18,800. A V&RMIN Ta.u, G. F. Grifll Jl, London. 
18,801. Kr:rTLII81 A. King and A. ~,;, Oak.os, Notting· 

ham. 
18,802. RoTARY SwtM08, C. Morlngton, London. 
18lSOS. APPAAAT08 for SwiNo Ex&RCIS&, 0 . Herington, 

LOndon. 

~m. B L 18 85l . BTABTUIO OUR for V&atCLU, J . . ee, 
~ndon. 

18 362. lNDICATUio the N uu of Su TIONa, 0 . P. and 
E. A. Wad.aworth. and n. 1. Hankin, London. 

18 858. Fooo118IHO huoa in OAlUIIAS, L. B . Owe, 
~ndon. 

18,354. :Monn·POWU ENol.IIIUI, E. Edwarda.-(0. 
Pick, B tlQill.rn .. ) 

18,856. 0YCU81 \V. B. Corr!gaU, London. 
18,356. SnnOM INDICATOR, for W AITUIO·BOOM.S, A. 

A. J eene1, London. 
18 8&7. PNEOMATto CosstoM ln BooT SoLn, J. B 

Betteley and F. W. Phillips, London. 
18 858. T&&.&nc~tn of STABOB 1 B . 0. E. WUmot, 
~ndon. 

18 850. Eu vATUIO JihoHAIH&M, B. WUcox.-(The 
.Si-v:tr!·, Otn714ny ) 

18.860. BLOCKING and CCTtiNO PBisaES, N.J. Rill, jun., 
London. 

18,861. PLATBII for PRUITiliO, G. Ieaac, London. 

281J. &ptcnbtr. 1894. 
18 862. SPUR PaoncroR, D. J . Coyno and T. Ohrl.etian, 
~ndon. 

18,868. Bu.l'lll!Nwu•, R. Jackson and J. B . Carter, 
Bhetliold. 

18,864. BtMOK for DooRS of CI88PIT81 &c., 0. WaUor, 
London. 

18l~65. BoiLU81 L. P. Porldna and G. F. Buclr, 
manchester. 

18 8tl6. fuOB[MSRY for MAKINO FBLT1 0 . Arie, London. 
181867. Box with PowD&R PoFr, A W. Shlrloy, 
~ndon. 

18 8&1. EN'V&LOPII: BooK, E. B . WUaon.-(J. B . lltmltr, 
~rgenlint Republk) 

18,869. GAS PRODocu, G. Threll...Uand B. J . Hodges, 
London. 

18 870. BUTTONS for GLOns and DRUSE81 J . Pateraon, 
i::c;ndon. 

18 871. MIIOBAMICAL 0o'lniUJ\ or IMDIOAT0111 C. J oet, 
Manchester. 

18,872. HUIIMIIIINO tbo ErnOT of 8UOTS1 W. PowcU, 
London. 

18,878. BUCKLZ for Al.-tK.U. Il#.Ju~ZII8, E. Roberts, 
Longport. 

18,874. TACIU"MO MAOBUID for RooTS, W. B. Dorman, 
Stafford. 

18l~76. ln&RMAL ColiiiBOsnoM ENOINIII, W. J . Crossley, 
Manchester. 

18 876. ROTARY PoiiiJ'II, G. Marty Hanchost~r. 
18;877. NuT LocK ISO PLAT&, H. J. Fuller, Dublin. 
18,878. SAT&TT WATO'U·BOLDlMO GLOvs, B . Robl.naon, 

BI'Qdford. 
18,879. CooKING and other Ov&NS, H. J. B. B olland, 

Blackburn. 
18,880. Wn' D and RAIN BxcLUDD, W. Walka, Bmd· 

ford. 
18,881. BoOT PBOTECTORS and tho like, A. Smith, 

Glaagow. 
18,882. GAS F1111!S, J . J . WUson, Glasgow. 
18,888. CooPLnsos for Bt.JLWAY WAOON81 A. and B. 

lDgrnm, Liverpool. 
18lS84. VlltMTlLATUIO APPARATUs, W. J . Thomas, 

LOndon. 
18,885. BRAJ<& for V&BIOLIII1 J. R. Kyme.- (0. K Y11lt 

and P. (1. William~, .A11..1Iratia.) 
18,886. V&LOCIPZDEII, B.. w. D. Ingram, Blrminglmm. 
18,867. LA.»Ita' HAIR DRUSilla PUI, G. A. Morgnn, 

Cardiff. 
18J88. RAI LWAY 0ARJliAO& BuTS, J . J . Duffy, 

IJUblln. 
18,889. WHII:IlLS for VsRIOLU1 8. T. Richardson, A. 

Smallwood, and R. Prtco, Birmingham. 
18l800. CnAUI WunLS for 0TCLE8, J. Appleby 

LOndon. 
18,891. F'u.DINO BoTn.u, B. Bormann, Liverpool. 
18t!.02. ConnoLLUIO WAT&A80PPLY1 A. Campbell and 

w. C. Sim, Brietol. 
18t!98. 0BATI'.8 of Loolllll for W£AVUIO, J. W. Banlator, 

.t1alllax. 
18,894. DIIIINU OTJNO 0 IIITII:IUI81 C. 0. W1.11.18ma and J . 

Stotter, London. 
18!.8116. VsaiCU WsnLS, W. Pain 1\Dd L. Sargent, 

LOndon. 
18~,896. An hiPBOv&o Daua B OLD&B, E. 8. CoUlna, 

LOndon. 
18 S().l. ToY, T. F. Edgeworth and J . F. Paraon.s, 

Bri.stol. 
18,806. BILLIAIID TAJILZ A..DJosT&a, G. 0. Waterfield, 

Aldershot.. 

18,897. FIOTIL~w~, The Worcester RoyuJ Porcelain 
CompaDy, Ld., W. H. Binns, and G • .B. Hancock, 
London . 

18,898. CLA8111rYUIO Oue, J . Reeking, London. 
18,890. ELASnc WauLS, R. Thom and J . Watt, 181806. TAPaTBY CAJU'ns, W. Wallace and R. Barclay, 

JUn., Glaagow. 
18,807. DnACBAliU LIDB of J uos, A. :Martin, Stafford· 

shlre. 

Aberdeen. 
18,400. CHAIRS, A. E. Carrie, London. 
18,401. Gu Pu n s, J . B. Cooper, Blrmlngham. 
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18 440. GAB WA.BHUIO APPA&.Ul!St S. B oraoy and Kirk· 
ham, Hulett , and Chandler, 1.4., London . 

18 HI. 0AS WASDI NO APPAI!.ATU81 Kirkham, Hulett, 
and Chandler, Ld.-(F. D. M ar•llaU, Jmlmark. ) 

18,442. CoLOO& PIUNTlliO APPAJ!.ATOS1 J . Bachulorle, 
London . 

18 « S. APPAI!.ATUS for UaJNo LIQUID Fu&a:., 8. B. Terry, 
~ndon. 

18 444. SAt·nv H &OBAN18X for L1rrs, J. 8. B . Drow, 
LOndon. 

18 « 5. GAll 0&K&BA'IDIO PLANT, B. B . Thwalte, 
~ndon. 

18,446. RoP& GatP, J. W. and J . J. Taylor and F. 
Broadbent, Old~m. 

18,«7. EXTllfOUIIIHINO LAXJ'tl, W. Pearce and A. J, 
.Mason, Birmingham. 

18,448. w A8l:IUIO BOTTLZ STOP PUS, F. A. Bird, Blr· 
mlngham. J J 

18,449. BBACII:8 ATTACHMD TS1 T. Walker and · • 
Glasgow, Birmingham. 

18,450. OTou B~ ATTAOBMIItMT81 A. Blackwell, Blr· 
miogham. 

18 461. F~n~"XSL, G. F. Fitter and J . Burloy, Blrming· 
bam. mil 

18,462. OIL EMOU/ 1111 P. P . Bodson and J . C. B a ton, 
Glaagow. 

18,463. AAM 0B.URS and APPLIANCIItS therefor, A. Plant, 
Glasgow. 

18 464. MANIFOLD BOOKS for Us• as PosT CUDS, A. B . 
Megson, Manchester. 

18 46S. Puv&Nn"MO 8CIIATOHINO of POLllla&Jl Soal'AOD, 
if. Smith and B . T. Booth, Bristol 

18 466. Wll'IOOW BLilll) FoR!IITOU, W. Lowo and C. 
Britton, Birmingham. 

18,467. CoOPLUIO, &c., RAILWAY V&IUCI.U, o. Wright, 
London. 

18!.!58· Dooa LooK, W. Anderson and 8. Stott, West 
.tlArtlepool. 

1e,459. APPLIANCIII for ColiLINO HAIJ\1 G. B. Twigg, 
Blrmlngham. 

18,460. RuRIOEJIATOI\81 T. Sharratt, Derby. 
18,461. VALV&, W. E. Bryan Lyndhurst.. 
18,462. TAPS for CU&XICo\L FLOIDB, T. W. F. Oborry, 

North Shlolda. 
18,468. M.&Tnoo of ADV&J\TIIIINO, H. n. Dlxon, Hnn· 

chester. 
18,464. CYCLS L.ou'8, F. Powoll and F. Hanmor, Blr· 
ming~. 

18,4U5. PN&oMAnc TIB& Covsas, R. W. Edlin and B. 
Groen, Birmingham. 

18,466. BAM BOO .th O\' Ct. It FRAMES, 'R. w. Smith, Blr· 
mingham. 

18,467. BIOYOL&:S, J. Talbot, Wellington, Snlop. 
18,468. !llAJiuNO F&LT FoRMS for TOY81 T. M. Oockcrolt, 

Leoda. 
18,469. MANUFACTUB& of L1NOL&OM 1 ~., J. Jgloby, 

Leoda. 
18l~70. SoLES of BooTS, 8uo111, and 8LIPPK~, W. L. 

.uMh London. 
18,471. FLOIIBINO WATZB·cLOSns, D . .Miteholl, DUlldoo. 
18,472. DUIPlNO APPLIA.NCII tor Lsi 1r:a CoPYlliO, 1L 

S. Stovonson Glaagow . 
18,478. L.u11'8, H. a. Stevenson, Gl~U~gow. 
18,474. Noe&·BAOS for BoRSa, R. Wright, Gl.a ~~gow. 
18~4i5. CUIP CCTtUIO MACni""JJ:JJY1 R.. T. He.;elwood, 

LOndon. 
18,476. 0PKNINO WUIDOW 8ASHM 1NWAJIDI1 T, Black, 

Olaegow. 
18,477. AUTOW.TIO DBLIVliJ\Y HAORIHI'.8, E. P . Wlcko, 

London. 
18,478. 0A&EiiiiD'T8, W. Youlton, London. 
18l479. FtxUIO CASTORS to CHAIR LEOS, w. G. Tubb, 

LOndon . 
18,480. EuOTRIO GMLIOUT&I\81 W. N. J askey and E. 

8. Else, London. 
18l481. MOTOJI B DRJYP by 0oMPRIUI8£D Ala, C. Bone, 

LOndon. 
18L482. ST&AM Paur.'OR& INDICATORS, J . Boawick, 

J..Ondon. 
18L488. BoOT, Suoz, IUld Cou.T LA.ca, D. G. Lowi.s, 

LOndon. 
1 8~,484. APPARATUS for UNLOADUIO 5RIP11 W. Parr, 

LOndon. 
18,485. WAT&BUIO CANs, E. T. Gamblo, London. 
18l486. DOOR BOLTS or FAIITDIMOII, 0. B . Stood, }Ull, 

LOndon. 
18,487. TuT, H. Carter, Horwich. 
18~88. Pmto~o~Anc SwUio RAzoa 8TilOP, T. Roynor, 

.uublln. 
18,489. Nsw FtB& EeOAPE, 8. Simpson, Blnckburn. 
18,490. UliDSilO&OUN'D Ro\ILWAY CoMIITROOTION, H. 

Grauel, London. 
18,491. BooK PROTIIOTOB, G. Barnes, Blrmingham. 
18,492. HoRSs 81:1011:8, A. 8. Walker, London. 
18,493. FLOWU TRAYS, T. l(. Elll.e, London. 
18l494. 8UBI'AOK Ex aunTORS, \'. P. do Knight, 

LOndon. 
18,496. Piorou F11~ G. M. Dodahon, London. 
18,496. EXJ>LOelV&, F. w. Baw:icn, London. 

THE fact that the cholera-bacillus displays an 
intense susceptibility to the e.ction of acids wu 
known to its discoverer, for Dr. Koob pointed out 
that in the ncid secretions of the atomacb these 
bacilli speedily lose their vitality. The subse· 
quent experiments of Kitasnto havo) shown that 
very minute additions of sulphuric and hydro· 
cblorio acids to bouillon cultures destroy cholera 
germs in the course of a few bonn ; and, lastly, 
?l!essrs. Sta tzer and Burri have studied exhaus­
tively the effect upon t hese organisms of very 
dilute solutions of aolpburic e.cid. At the sugges­
tion of Professor PCubl, the author under took to 
investigate the action of dilute sulphuric acid 
upon cholera-bacteri& when present in sewage 
water . From the inception of his experiments 
he surmised that under those conditions the acid 
m1111t be used in a more concentrated form than 
in the above caaes, because the sewage water 
invariably contains substances which would 
combine with the acid, and would thus, to some 
extent, neutralise its effect.s. lt was, however1 
ascer tained that the additional amount of aciCI 
rendered necOMary on this account was but trifiing. 
The samples of sewage water were derived both 
from the Berlin and tbe Potsdam sewers, and 
wore infected alt ernately with pure cult ures of 
t he cholera-bacillus and with the fresh d ejections 
of a cholera patient. The acid in the case of the 
Berlin sewage water was used in three d egrees of 
etren«th : (1) as a 0 02 per cent. solution ; (2) as 
a 0 04 per cent. solution ; and (8) aa a O·l per 
cent. solution. T he conditions under which tbe 
analyses were made are fully described, and the 
author availed himself of microscopic obeervations1 
aa well as bacteriological testa. Four parallel 
series of experiments were carried out, and the 
results were in eTerr caae identical. The Pots· 
dam sewage, which 1s three times aa concentrated 
as that of Berlin, was t reated with stronger e.cid, 
viz., with 0•04, 0 06, o·os, and_ 0·12 per cent. soln· 
tiona. It waa found tllat m the caae of tbe 
Berlin sewage the 0 04 per cent. solution of acid 
was fatal to the cbolora-bacilli, but that with the 
stronger sewage water of Potsdam the amount of 
acid needed was that present in the 0·08 per cent. 
solution . It is pointed out that, whereas .pre· 
vioW! to treatment the sew~ water was f&llltly 
Jillcaline the sample to whtcb 0·08 per cent. of 
acid h;J been added bad a strongly acid reaction 
on being tested with litmus paper, .an~ th!'-t such 
reaction may be regarded as an mdtcatlon that 
the oec088Ur )' doso of e.cid has boon employed. 
'l'bia treatment is, with the exception of the WIO 
of lime, tho choapeat system that can be adopted. 

18l808. RANos and PoeiTION Fnmr:u, W. M. Busldsaon, 
LOndon. 

1R,S09. :MANTLM for INOAlCD&aOUT GAS LIOUT81 B. 

18,402. FLY·WHUL, G. Sharman, Birmingh11m. 
18~~!. CLOTOB POLL:&YS, W. P. O~pman, Blrmlng· 

18,497. POLI&lllliO TOOLS, A. J . Boult..-(C . .Bntart and 
L . .Lomllot, 1Jelgiu111.) 

18,498. PBOT&CTOR for PUIS, C. J . Gerry, Liverpool. 
18,499. CJUIN for CvcLa, M. Boudard and H. A. 

SL8MBNS B llOTUEilS' EU:CTRJCAL WORKS. -
The last vacation visit of t be Society of Engineers 
for the present year was made on Tuesday, wben 
the pr681dent , Mr. 0. A. Goodwin, and about 70 
members, inspected the electrical engineering and 
submarine cable works of M03Srs. Siemens 
Brothers and Co., at Charlton. The first d epart­
ment visited waa the new dynamo shop, which is 
fitted up wi th all tho latest appliances for turning 
out this claaa of work. Moch interest was abown 
in tho cablo shop where deep sea and electric 
lighting cables &re made. Some of the cables for 
the latter purpoee are very heavily armoured for 
laying in the g round in Edinburgh without pipes 
or p~oteotin~ channels. The . central power !'nd 
lighting station attracted coomderable attention, 
u nearly the whole of tho worka are now being 
driven by motors instead of eoattered enginea, 
and the enginea have been taken out. The 
station contaiM engines and dynamos for produc­
ing the current for driyi~g !De.chinery and ligh~ 
ing tbe worka. The d n YIDg 1.8 done by 64 electno 
motors diatnbuted through the works. We 
shall refer more at lengt h to this in another 
impreeaion. 

• "Procoedinga, " Institution 
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of CivU Enilneera, 

BlUcher Mancheoter. 
18,810. Wuvt NO APPARo\TUS, W. Simpson and tho 

Duplex Weaving Appliance Company, Manchester. 
18,811. MAcuuorr: for EXTBAOTtMO Vron AliL& F1B&1111 

N. lsmuJjce, Manchester . 
181812. CoTTINO WOOD, W. Whltloy Keighley. 
18,818. :Muun BIOMALLmo, J . Wall, Liverpool. 
18,8l4. 0ASK.81 J . W. Mellor, Oldham. 
18,816. 8TOBAOII: BOILDINOII for CoAL, T. Wrigley and 

BOLDING NsADLM1 0. 
T. Taylor, Manchoeter. 

18,8\6. CoTTOM Ru:L8 for 
Grlg1oni, Liverpool. 

18,317. ART Da.ooAAnOM, H. Engli.sh, near Clevodon. 
18~18. RIIOIPsooumo MonoNa, J . Sturrock, 

.uundee. 
18l319. PAIIIIUO&R GuARD for OKlllBOI, E. Plnk, 

LOndon. 
18,820. lli011UI&:S for D100il'O POTATOIIII, J. Bolt, 

Oboabiro. 
18J2l. API'AJU.TUII for TILTUIO 0ASK81 P. 8. Lawl08ll, 

.uublln. 
18~22. SuAunxo ORU.Iiil from MILK, J. V. Ooary, 

.uublin. 
18,82S. Cx.oes oJOJ:MTtNo CHAIR FRAllllll1 J . Gaymond, 

Manchester. 
18l~24. A Plf&OXATlC BILLlAJ\D·TA OLJt CUIII:IION, J. 0. 

M.UrTSf and W. Mol. Valontlno, B~ln. 
18,825. B vDBAULIC CBANa, J . A. SanorJ Liverpool. 
18,826. B TDBOOARBO" LAMPl, B. Oars, J..ondon. 
18l~ll7. ST&AM-oii:N&BATORS, J. J ., T. F. and J . W. 

Jlleldrum, LiverpooL 
18,828. Dort.o: TII:LIIOIIAPBY1 G. E. Fletcher, Stock· 

port.. 
18,829. DollltiiTlc FILTIJ\8, W. B . Bnrr, Hanchoator. 
18,880. ~vu.amu CLOTn, W. Buchanan1 ,q~w. 18,881. RoTu.v WAnR linus, B . J . RoJW, 0 w. 
18,882. ATTACIIIliO 1Mt'LATOR8 to 0l'OLM, J . Stmd ng, 

Newbury. 
18L.888. DalVI.MO Oua of RUA·DBJV INO CvcL.III, W. J ., 

JS . P'nleman and R. Tbomp10n, London. 
18,884. Wll'DOW LocK, J . Wharfe, London. 
18,885. BooTS and Saoa F. Kennel, London. 
18~6. UTILJ8ll'IO TIDAL Powu, W. J . Roberts and J . 

1\. Jonee, Liverpool. 
18,887. FllOZD lfuT, J. Atherton, Liverpool. 
18,888. 8oLDU.UIO I !lOllS, J . R. Cooperl.. Birmingham. 
18L8811. CABDOJorS for ELZCTRio L.u&ra, JS. 0. Acheeon, 

LOndon. 

18
1
4().1. CUDili£Y CowLS, T. SchJ'Qdor, London. 

18,405. FRIZZLl"MO HAIJ\1 B . T. Tumor, London. 
18,406. Wsioumo APPAAATOS, B. Malbaum, London. 
18.407. PUVII:MTINO LADDU8 8LIPPIN01 J . Arnott and 

J. Sklrrow, London. 
18,408. TOBACCO P1PS81_R. V. Burt, London. 
18,409. A Nxw GA M&, M.. L. Dorrington and J. 8. Trott, 

London. 
1 Li10. A N&w 0ARTRIOO& BIIILT, A. H. E. Summer, 

LOndon. 
18,411. Daus FMT&.N&Bs, A. Tumor, London. 
1 ,412. CIGAR TRAY, B. Oat London. 
18,418. Ron BOMIIIBOIII, X. MUller, London. 
18,414. LocoHOTlV& GZAJ!., J. F. Toomer and 0. 0. 

Morton, London • 
18,416. CAa CouPLlNOS, J. Shearn, London. 
18!.416. DRAWING Orl' BsvZAAoM, A. Boomcs, 

LOndon. 
18!.417. 0AI!liOLDSJ\ GOlDS CARRIAOD, 8. Cutler, 

LOndon. 
18L418. AUTOMATIC 8&J.r·OPE.liiNO Ulii1Ba.LLA111 0 . Rosa, 

LOndon. 
18,419. fuM, W. Dodd, London . 
18~20. SIIOORl"MO or BOLDUIO PuaoMII, J , J . WUaon, 

ul.nnlngham. 
18L421. DRYING and Alam o 0LOTllEI, 0 . B olmatrllm, 

LOndon. 
18.422. W A6RUIO POWDIItR, 6. Raaenblum and F. Bar· 

telt, London. 
18Lt2S. L&.OOUMARURS1 G. 0. 1\iulta and E. Ellildon, 

LOndon. 
18,424. W.UBINO MAcumu, W. Gibbins, Leytonstone. 
18L425. BXTBAOTIMO !l.nALII from ORis, J . Mactoar, 

LOndon. 
18!.426. L.utJ' SIUDs and othor WlB&, J. Wright, 

LOndon. 
18L42'i. BUOTBIO TBACTION1 M. B utin and 1\1, Loblanc, 

LOndon. 
18L42S. C.uca for OoMvnANcs of MILK, W. Cooper, 

LOndon. 
18L429. PRUAJ\l.IIO Duao l:l.u.TS for D~'KlNO, A. Foor, 

LOndon. 
18L430. BouLifS and RuLS for Wu vmo, W. Wobeter, 

LOndon. 
18,481. LOOK·NllT, J . NoWDs, London. 
18L482. Poou:r O.u.&.NDAA or INDICA TOB, E. a. Cadman, 

LOndon. 

18,840. TRoua.as, J . H. Forster, London. 
181841. SoLBII of BOOTS, F. Lo1gh and 0 . 

JUn., London. 

18,488. TACI\ LIIt BLOOu, A. J, Boult..-(P. X. RtnUecall., 
Uniud Statu. ) 

Padmoro, 18,484. Dlftll'ROTORS, A. B. Reck, Liverpool. 
18,4S5. PoRlriCATIO!J of Bna, A. J . Boult..-(A. Del· 

lwi«, 8dgi11.m.) 18,842. 8ADDLU, P. Taaffe, London. 
18,848. BIIIDLU1 P. Taallo, London. 
18,114-l. Bou•-ooLLAIUJ, E. E. Kelaey, Londc>n. 
18L846. }'tLLl.IIO 8TOPP.IJI.&l) BoTTLIIII, E. 

LOndon . 

18L4S6. LIOIJTU81 W. J. Chambers and B. WUlll\mson, 
J..i V<. rpooJ. 

Bute., 18,487. Wuvl!Jo 8ulTJTLU, A. J . Boult..-(W. !Voqnv 
!'ntchl, t7mMn)'. ) 

18,488 STJilaOFt, 1\T. E. Schenk, London. 18~846. APPAJ!.ATUS for SUPPLYINO FL1llD1 0. Bock, 
LOndon. 18,4811. BIOliALLIIIO APrAJU.roa, L, B. Stetena, London. 

Shelton London. 
18,600. ii'ovABLIIt PARnTIONs, G. Thoroborough and 

J. Wilke, Manchester. 
18,W1. lNCANDEIIC&.NT1 EL&CTRIO LAMPl, W. T. Korr, 

London. 
18,602. 0ROTOUC81 B. B. :Moae, Liverpool. 
18~,608. LA NTERN SLID& CAJ\Jli.U..S, F. Bartlett , 

LOndon. 
18,504. EN&IiiiAII, E. J . Lambert, London. 
18~605. R&VOLVIMO CllAIR·ACTIONs, E. Warron, 

LOndon. 
18,606. ADVltRTalNO on CYcl.EII, C. L. Lo.mare, 

London. 
181.607. EL&OTRJO LAMPHOLDJtB, 0 . 0. DuotschmllDD, 

LOndon. 
18,608. BANl> SAws, A. J . Boult .-{/ . u cln-q, Belgium.) 
181..609. MAMln'AC'niRK of BTu IIR8, .M. Otto and A. 

vorley, London. 
181.610. APPAJ!.ATVI for ENRICDlMO GAs, W. Kemp, 

LOndon. 
18,611. FRUIT P BMSIIII, E. Bdwarda.-(C. 1/einle, 

Omnany.) 
18,612. 1U11n CLI.Al'sB, L. A. Fldgo, Gnveaend. 
18,618. A.MouoRS F. Groevenor London. 
18,6H. OtL and GAS E~o~ou1u, J. N. Aronson, London. 
18~16. CoATING CBUMII with CBOCOLAT&, D. M. 

.t1olmes, London. 
18,616. HANtTFAOTUR.• of ALXTLIIBOOONATI81 A. H . 

Olarke.- (.d. Bdingtr and .A. Mulltr, Omua:f'.) 
18,617. INK Ruuvoa for Pus, 0. S th.-(J. 

F. S. Wollact, CAin~) 
18~618. ]U(ITTADFABIUOII, T. R Wand A. D. Wbltohcad, 

LOndon. 
18L619. HAlCUrACTOU of 

LOndon. 
0YANmu, J . Pftcgor, 

18L620. M.urorAOTOa• of ALKALilC& M&TALII, J. P ftoger, 
LOndon. 

18,621. Cuuus, T. Bmd.ford, London. 
181.622. ELZOI1UC AJ\c LAJU'1!1 W. S. Pendleton, 

LOndon. 
18,628. VliOIOU Wnua, H. B . Lako.-(F. Nyn·•, 

U"i t«l Statu.) 

ht Octobtr, 1894. 
18~24. &lL·PIPU for W ATU·OLOUTI1 F. Walah, 

JiaiUU. 
18,626. OuaTtAL -.c>sr, R. Huntley, South Shiolda. 
18~26. SODIOM Cn~ATI8, J . Bargrcavoa and T. Bird, 

Yarnworth·in· Wi<inos. 
18,627. TOILII:T APPABATV81 A. H. Cadoll and Z. B. 

Gardinor, Dublin. 
18.628. ~17MATIC PADS for 0BJOKI::T&III, G. B odaon,. 

Dublin. 
181.629. Salra' WAT'Ill DJ\AOOllT INDICATOR, A. Corner, 

t10uth Shields. 
18.!80. C.uutYUIO and 8TACXINO BOTTJ.a, H . Sllnpby, 

»radford. 
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18~81 . EM PTYING Bonoxs of BoTru s , H . 0. Slingeby 
vtadlord. 

18,S32. ADJor.TINO Bua BuaXL8, &c., H . 0 . Sllngeby, 
11radford. 

18 538 Ou.auoa for Bna BABULS, H . 0 . Sliogaby, 
Bradford. 

18 634. CoBTAlli PoL.U, W. 0. McMaster and J . Sinrlair, 
London. 

18,685. F !JRBAC&S for DESTBOVINO Rnoaa, J . OW, 
Brad ford. 

18.686. SPBIN03 for WIUOBI NO !hcnnns, W. H . Pen· 
ning, Benfield. 

18,687. LIQ? lD DMWINO·Orr APPARATus, J . J . Clark, 
Oardlfi. 

18,SS8. FJa& Dooaa for F08NAOES, D. B. Morison , 
B artlopooL 

18 639. Tov, J . W. Wood, Nottingham. 
18 641!. HANDLJ:o of CYCLES, &c., F. Bartleet, Bir· 

mingham 
18,61\. L IQOJD 8J.A.TlNO APPA BA.TUS1 H. P . H1ller, 

London. 
18,642. TcL&OI\A.PIU, B . W. 0. Cox and R. J . Crowley, 

London. 
18 643. LIOEITINO P IPES, 0 . E . Seymour and W. 0. 

B unntba\l, Thetford. 
18,644. RDBUM!rAJoi P for MARKING GOODS, J . H owarth, 

Sheffield. 
18,646 . .F.tST.CBUS for B&LTB, A. Dickson -(R C. Dick· 

.Oil, Otylo'l\ ) 
18,646. R.usu;o Pra, E. Frost and 0 . Holbrook, Long· 

port. 
18,5n. T1aa VALva, W. Bown, 0 . Capowoll, and H . 

W. D. Ingham, Birminghl\m. 
181648. ADIHTIONS to To&·CLJPS, J . Harrieon, Btrmlng· 

Jlam. 
18,649. MATl'R&as to be UdED 88 a T.ts u , B. F ranko, 

Manchester. 
18 650. CABTOI'S, 0 . N. Rickinson , London. 
18,651. E XHAUST DLSPI.AO&R1 F. M. and E . J . Davis, 

BtrmlngMm.. 
18~,662. AUTOMATIC P OT for 0oFF01 &c., C. Martin, 

J..ondon. 
18,663. PIP& JOINT&, F. W. Ken t, London. 
18!.654. Box or P AC.K.AO& for BUTT&a , &c., E . Pon tin, 

J..ondon. 
18,665 . B[LL(ARD TABL&&, II. IL Greaves and J . Salls· 

bury , Maucheator. 
18,656. Sun: .F&.OJ&&, D. Macdonald , London. 
18,667. PA.IUl.uL Ruuaa, J . Thom.ae, London. 
18,6SS. Co PVrNO Pacs ~ES, C. J . Davison , London. 
18L669. BUCTBtO CoNnucroaa, &c. , A. W. Gamage, 

J..ondon. 
18,660. Cll..Uii·WHU LII, W. F. Taylor and 0 . J . P hUpott, 

London . 
18l661. P UDDING B.t.SIIf or M'OOLI>1 J . W. BT&y, jun 1 

J..ondon . 
1 8~,662. BUSK STUL8 and WHAL&·BONBS1 J. Koeblhofer, 

J..ondon. 
18,663. METAL BCD9T&AD91 J . W. H oyland and W. II. 

Sturge, Birmingham. 
18156-1 O&A.JUNo 0aAtN81 0 . J. Chubb and R . H . Seaton 

London. 
181.665. Lav&JIS and TUBNINO·BOLTB, H . O.rmont, 

J..ondon. 
18.~ Ho asa CoLLA.&, N. 0. Lindsay and H. Stan­

bridge, Loudon. 
18t6~7. Box&d for P&&a.&BVtNO B ouu, J . P . Boyd, 

J..ondon. 
18,668. WnnwoRx ORATING lor Srova, W. L. Olnrk , 

London. 
18,669. APPAR1Tos for TR.EATINO Oaas, J . B arris, 

London. 
18,670. SPARK D&OTRUCI'OBS for ENOINEII, F. V. Hawley, 

London. 
18,571. P.t..S'nBUli.D Box ES, P. M. J ustice -(II / '1\1114111 

U'lliUd Statu ) 
18,672. Cu .s, .IlL 8ch.nolder11, London. 
18,573. PtUNrrNo MACBlll&&, C. P ollard and 0 . Bray. 

shaw, London 
18,674. LOBIUOATl!IO DcYioa, A. J . Boult.-(E. RaiJ:em, 

.Belgium ) 
18!!76. 0 Ali·Y1B&D BOIL&881 0. H . Taylor and 0 . B. 

waller, London. 
18,676. CYCL& Darvw o, H Osborne and J . W. Gaffney, 

London. 
18,677. KAxnlo Conuroooe liAJa FELT, J. Newt-on , 

London. 
18 678. PaooucnoN of CoLOURJNO 111ATRJI8, B . E. 

Newton.-(T/te Farbaifabrikm cormol.! F . .Boyer and 
Co., Ocnnany ) 

18L679. DBJVll<u GEAR, W. Smith and II. Morriae, 
J..ondon. 

18,580. Mu :rNo·OP HAIR for OENDAL P uRPOSES, S. 
Llcbtenfeld, London. 

18 681. CoKli N&D Taauo COTT&B and Ta tKliL&, M. R. 
Gray, London. 

18 682. Onu 0 L.USES1 &c , W. Edwards 0 . A. 
Rold, London. 

18,SS3 D&IVl.'iO Oau for CYCLES, &c. 1 1:1. Smith, 
London. 

18,68(. SADDL.ZS for Hoas&~~, &c , J . W. H. Bleck , 
London. 

181685. BALL BEABI~081 E. Frtoa and W. Bupfllng~r, 
London. 

18,6~6. P LOUG HS, W. H . Sloop, London. 
18,687. P&DA.L' for CvoLc•, 0 . & ogator and R. L . 

P bilpot , Coventry. 
18 588. Ne:w Co~tnQISATJON P RODUCTS. C. D. Abol ­

(The ..4ctie'l\ G~ll~eltaft fri r A'll.ilin FabriJ:ation, Gcr· 
1114'1\y.) 

18,689. UoLOORlliO MATRBS, 0 . l mray.-(The Society of 
Chtmical ln.dJUtry m Bcult , Steit:D·Ia>ld.) 

18,500. DRIVING .MKCIHJf U.M lor V&LOCJP&DES1 F. V. 
M~grot, London. 

181.691. CooL• N.J nod F a&IZI NO MACBlNBII, T. Hewitt , 
J..ondon. 

18,692. EJrTBAOTJO~ of P R&OtOUd MnALS, H . L. Bulman 
nod F. L. Teod, London. 

18,693. SnAK J:Jotuas, A . J . Boult.-(C. IV. Baker, 
United. Statu.) 

2n.d Octo«r, 1894. 
18l594. lfOUI BPL&C18 of TOBACCO P IPD , o. n. Smith, 

J..on<!on. 
18,695. BASKETS lor OIL LA.Jol rs, W. J. Cbarloe, Dlr· 

mlngham. 
18,696. Powu T&A.NSMlTl'INO APPARATUS, 0 . J . Altbnm, 

Mancheator. 
18.607. GOL.L&Y TRAPS, R. OreonwoodL H anchcetor. 
18,598. IIA.JR CURL&B, E. Hales and r-. 0 . B aloa, Bir· 

mingham. 
18,699 . .FlX.INo B ue n a, W. P lowman, London. 
18,600. 0RJPPINO ~lAT&RJAL, A. Pulbrook, London. 
18,601. Oot.r O.t.BR-1&81 W. Simpeon, J<:dinburgh. 
18,602. 0 B&ASlt S&PARATllfO API'.t.A.A.Tus, W. J . Baker, 

Scarborough . 
18~8. CoNBTRUCTlO!f of OIL L.urrs, E. J . Shaw, 

walaall 
18,604. SHow SrA.NDe, T. Penson Nottingham. 
18,605. MATCH STI\JK.U1 0 . H . 0 . Partridge, &acombe, 

Oheahtre. 
18,606. l N!fl!B SoLEs of BOOTi! and SaoES, W. Froomnn, 

Leicester. 
18,607. CL&A.BSDIO FOOL CASKS, 0. Tilley, Lolceater. 
18,608. lf iLL F !JRNAO&, W. Thompeon, IJateahcad. 
18,609. V&BIOL& Tma, R. Roblnlon and W. I . 8 mitll1 

Sheffield. 
18~-,610. PoeTA.L WJU.PP&R and OAli.D, W. 0 . Thompson, 

cshofliold. 
18,611. LooKS, 0. 0. Draper, London. 
18,612. LAIIPd1 J . W, Wbito, Widnes. 
18,618. E :IOuTonaows, P. 0 . J ones, Oulldford. 
18l~l4 GAS BNOUI& CoN8TRUClJON1 W. Ola rk, Newport, 

liOn. 
18,616. Dtr:UCllAIIL& CYOL& H .urnu, II. Wa torson , 

Birmingham. 
18,616. SANITARY DMm Tur, 0. F rancis and S. 

R umboll, Leeds. • 
18,«117. DOUBLE E YEOLA18181 R . A. Roeaborough, 

Glasgow. 
18.618. K.t.corN& for WASBJNO OJ\AVltL, W. Cooper, 

Dublln. 
18t!!,IO. R AZOR SHABP"INTIIO APPARATUS, R . Howarth, 

wolvorhampton. 

T HE E N GIN E E R. 

18,620. DavJCII for OI'&~"DDO ENVl:LOPES, P. Honzics, 
Olaegow . 

18,621. E xPANSION DRIVING 0LOTcu u, H . Kitson and 
J . £ vans, Bradford. 

18 622. CoR~IIClt Pou and CuRTAIN R1No~, 0. Hide, 
Worthlog. 

18 623. BolTLl!IO and CoB KINO HACBINE81 .E. W. J eD· 
kina, Swansea. 

18 624. W AGONd, J . Roberts and P . Shone and Son, 
Liverpool. 

18,62~. t!TOP MOTION lor POWltB LoOMS, T. Blaokhurat, 
Darwon. 

18,626. CtGAR11:'1'TJ:8, S. Bright, London . 
18,627. OP&NlNO WINDOWS, P . Burt, Olt~agow. 
18 628. CYcLe Ba.uu, E . Cro6e, London. 
18,629. Dl8J.N U OTJNO APPARATUS, H . Barllng and 8. 

Broomhcad, London. 
18 630 APPABATOR for P R&PABINO Fonou, A. F. Davis, 

London. 
18.631. A.MALOAMATOR, W. T8Tl'&nt, Liverpool 
18.632. LAUNDRY MACHIN& TA.P&81 A. Conkling and T. 

S. WUes, London. 
18,63S. BOTl'U SroPI'&88, J . 0 . Grout , Liverpool. 
18,63(. K.!iiTTlliO MAOBlNJ:S, 0 . J. J . Hoffmnnn·-(J. 

A . Bou1e, Unil«l Statu.) 
18.636. F LA.NOJNG, &c , MACHJ.Nlt1 W. P . Thompson.­

( P . ..4. Kirby, Unitt..l Statu ) 
18,686. F1x1NO LoNo H ANDLIII to Baoon.a:EAllll, 0 . R. 

Compton and C. F. Cooper, Londoo . 
18 637. Co n , T. 0. Boulton, London. 
18,638. APPARATUS lor 1180 in BB.&WINO, T. R. Todd, 

London. 
18,639. VcLOOJPED.,, 0. Turner and J . M. II. Venour, 

London. 
1 '1,640. SAFeTY L JNltN DaV&R, 0 . W. Spoog, Loudon. 
18,641. Aliouoaa, T. S. Forster, Sunderland. 
18,642. Alo!Mu NJTION Cor Ata, &c., Gu Ns, B. R. Banks, 

Croydon. 
18,643. Cov&88 for PNEUMATIC TIR&91 H . Paulson.-(C. 

Maret, Geno1any ) 
18,64 4. SHow CARJ)., , &c., H. Ooldon!arb, London. 
18,6l5. BAITING N cmL.zs for WOBil81 B. Blanlkmelstcr, 

London. 
18,646. G.u~a of BILLIARDs, N. R odlor, London. 
18,647. H l' DM OLJO Taau&T BII\ABJNO, T. Smalley, 

Rsscx. 
18,648. ENOIN& AOTOAT&:D by EXPLOSION, E . M Foot , 

London. 
18,64.9. PN&UiiiATlO SEPARATOR for Oa.zs, S. S. Allin, 

London. 
18,660. H TDBAULIO JiiOT0881 W. Carter and tho 

B ydT&ullc Engineering Comp:m y, London. 
18,651. BrNDJllO PATT&BN·CARDS1 V. Dard, London. 
18.652. Oau or BccKn for Da&DOlliO SA'm, J . Batty, 

London. 
18!.658. MABUI'AOTUR.& of 0LLCLOTRS1 0. Hopkineon, 

J..ondon. 
18,65(. F A.ST&NJN01 for Dooaa and WJNDOWJ, A. W. 

Adame, London. 
18, 6~5. Bow SAw, 0. Ruehbrooko, London. 
18,656. DRVJNO and H.&ATl!IO !1AOBLNCB, A. 0. Paul, 

London. 
18,657. R&ATI NO APPAAATU81 A. 0 . Paul and W. P. 

Skiffington, London. 
18,658. BALL BCARINOS, H . H. L!lko -(A. C. FaT711· 

t•orlh, A . D. Kt.lley, II. G. Lu, and L. M . Sen.delbac", 
Unil«l Statu ) 

18!.659. ANOL&·IlCASURINO lN8TRuu.&NT8, 0. A. RUDg, 
J..ondon. 

18 660. R uts for Wm:&L& of CYOLK31 W. J . Goddard, 
London. 

18 661. E L&CTRJC F oe&&, The Acme and Jmmisch Elec­
tric Works and E . F. Moy, London. 

18,662. E LEOTIIIO SwtTCB&S, The Acme and lmmlsch 
Electric Works and E . F. illoy , London. 

1'!,663. APPABATU8 for LJOEITINO Bon.DINGS, J . S. 
Roblin, London. 

18,664.. B u TtNo Snnxs, A. 0 . Paul, London . 
18,665. WBITUIO P &Ns, W. H oeoley and J . l ewis, 

London . 
18,666. HANOU lor SBAF1'1No, J . 0 . Donner, London. 
18,667. TvPE·WRITC88, J . 0 . Fell.-( Mutrl. Wyckoff, 

SeamaN, and Benedict, Uniud Statu.) 
18,663. Covuu;o for ElAATRENWAA.& Vcss&L&, W. Gibson , 

Hancheetcr. 
18,669. POTATO Huva u :aa, J . N. Cocker, London. 
18!.670. BATB·BOOW So a P·DISB, H . F . Robinson, 

U>Ddon. 
18L671. Dl8INnCTINo APPu..t.TUS, V. B. Lennard, 

J..ondon. 
18,672. Dooa LATCRllll and LooKS, J . McLachlan, 

London. 
18,678. E LECTRIC M&CBA!itsld for W1ND1NO 0 LOCKS, H . 

.F. Houquln, London. 
18,674. HoLLOW R IVET&, H . Dowler, London. 
18,675. CYou SAllDLI8, H . A. Lam pl ugh , London. 
18,676. Roo SrBAPS, II . A. Lamplugh, London. 
18,677. APPARATUS for PBODUCINO LI:Tr&BS on DRLU>, 

R. H. Shaft'or, London. 
18,678. i\t.t.NOI'AOTUR& of CuaTAJ Nll1 R. C. Willa, 

London. 
18,679. B OBNINO the V APO!JR of H lli&BA.L OJ L, S. Pitt. 

-(L<l Compagn~ lnterno.ticno.l pour t' Bxploi tatw n 
du proeM.« .Adl>tphe Stiglt, France. ) 

18,680. WnuL8 of OvcLu. A. C. Lobnupin. London. 
181.631. E xoLUDJNO DosT from Dn.t.wcas, 0. A. Grant, 

J..ondon. 
18 682. FOLKINATINO 0oloU'OUlo'D61 H . Maxim, London. 
18,683. Paocass of NITRATING C&LLUL06&, R. C. Ecbupp · 

phaue, London. 
18,684.. MI1DoOUARD for Cvcu:s, 0. 0 . M. Hnrdingh<~m, 

London. 
18 685. Bl.Nl)JNO CAB&&, H. R. Jones, London . 
18,686. G&A.R·COAINS for C\'OLES, J . B. nnd J. B. 

Dunlop, jUD., London. 

81-d October, 1804. 
18,687. PROTI CI'088 for FoLD&M, L . D. Phillips, 

London. 
18,688. AUTOMATIC B&LL for CYCLES, T. F. Gun ter, 

London. 
18~9. R EV&88JBL& Rlliolt, W. ~l. Tudman nnd J . 

J:'odloy, Birmingham. 
18,690. AUTOKATIO 01\A.lN WZlOIIIM, lJ. 1Ucbnrdeon1 

Lich6old. 
18,691. lliODJ.!(JtBY for 8 Pl!ININO, J . 1\Dd R. 8. Dawson, 

Bradford . 
18,692. PNIIIUliATJO T JR&S, W. A. Rothwell, H nn· 

cheater. 
18,693. CHIMNEY POT, J . Fielden, Halifl\."t. 
18,694. CoNnaocrtos of Wn uL, W. Ivoa, Balilax. 
18,695. ADvaan sLNO AaRL'iODI&NT1 S. J . H enocbsberg, 

U verpool 
18,696. INSTANTAS&008 SWJTCIRS, F. H . Starling, 

Nottingham . 
18,697. CYOL.&a, A. King, Nottingham . 
18L698. Oua OAS&& for CYCLES, S. A. Newman, 

v trmingham. 
18,699. S.t.OK·HOJ8T lor TaRA.SliiNO·KACRJNU, F. J . 

Burrell and T. Hibberd, jun., Thetford. 
18,700. DooR 8PR1NOS1 W. A. Gill and P . E. Ayton, 

Birmingham. 
18,70 l. Coa~ 8JNATJON SoBOOL Dr;su and Su TB, A. Bruce, 

Dundee. 
18,702. l'Ne:UwATIO RuoR STJU.P, 0 . A. Moon and J . 

H cCnllagh, Dublin. 
18,703. lf.urr&LBOAli.D, A. Travis, Burnley. 
18,704. STII:AK 0&N&.BAT088, E. P. Plenty, jun., and J . 

W. Davis, Loudon. 
18,705. Dns non RA KE, J . Ilaneard, Llanolly. 
18,706. 8AY&TY VALVK for BOLLIIB81 J . and B . Parker, 

Bradford. 
18,707. 8coUBI!fO OYOL& PED.u.s, W. H . Toussaint and 

W. E . Olndor, Birmingham. 
1 ,708 MA.IWfo IC&D Dalllu, H . W., S. H ., and P . 

Chinnery, Waltbamstow. 
18,709. Axe:a, W. Smith, Birmingham. 
18J10. NoN~LJPPINO BooT PaoncroR, W. 0 . P hillipe, 

.umdford . 
18Jll. 0R&ATl!IO DB.t.UOHTS for FL8&S1 R. 0. Sayer, 

v rtetoL 
18,712. CA.Sit8, A. J . Twyford, London. 
18,718. Wm sT MAJU(ll:l\1 0 . J . Dury and W. D. March· 

lngton, London. 

18, 714.. TREAllLD for R.AlLWAV SIGNALS, J . 0 . Dixon, 
Ulodon. 

18,71S. Fu&L·U vl!io CoMPOUND, A. W. Summora, 
Bristol 

18,716. Prn Bu.aow, R. M.alab&r, LiverpooL 
18,717. Tua, t!. PlumbJ.y, Leicester. 
18,718. STRrrcn.&as, J . Leemann, London. 
1S,719. P ROP&LLllio APPAIUTOll for 8JIU'a,· T. Arm ­

strong. London. 
1SJ20. P ORTABLE BAS&L1 J . Aahford and II. A. Terry, 

.ulrmingham. 
18,721. OaNAMCNTINO Wooo, J . J onee and A. Loncb, 

Manchoator. 
18,722. Fuu~o OFT FuaB.llfo SJONALII, J . 0 . W. Berek · 

holtz, London. 
18,728. Pn:c ES for LAnra' DR&&aas, F. NU.skon, 

Germany. 
18 724. COPVINO APPARATUS, W. M. Wllli&ms, London. 
18, 7~5. B 10\'CLR , J . W. Adams, LherJ:ool. 
18,716. Da1 va;o Ou a for OVCL&&, H. A. l::lk lnncr, 

MAncheetor. 
18,727, DISTILLING SULPIJUBIO A01D1 0 . Krell, Liver· 

pool. 
18 728. COMBI NG H AOBINU1 T. Klteon and A. Smith , 

London. 
18,729. CB JCK&N H oun and R olf, IL P . Boachor, 

Twlck<nham. 
18,780. BM cas, F. W. Duerdoth, London 
18,781. Ooa vrn TUBas, J . and 0 . H . McDougall , Bir· 

mtngham. 
18,782. CoN&TaucnoN of RooFS, A. F oppl, London. 
18l7S3. DOPLU·I'.&O~'TI.D P rOTUR& F H-A X&, J . Webb, 

J..ondon 
18,784. AD IMPIIOV&D. F LB&·ORAT&1 A. Cbappoll, 

London. 
18l7S6. 0VOLE WR&&L8, W. Pirrlo and M. J. Manning, 

J..ondon. 
18,786. 0 RADLJ:8 for CBJLDR&N, W. llfc A.uelan, 

Olasgow. 
18,737. F LY&RS for 8PINNINO MACBJND1 J . P . Dlllb)• 

Leoda. 
18,788. BICYCLES, F. Mitton, Keighley. 
18,780. " P LOMB Ruus," W. Brydon, London. 
181740. FA8TBNlliO 0ABlii.NT81 N. S . Arthur, Edin· 

ourgh. 
18,741 INJJtCI'OR91 W. Drtorlcy. Rochdale. 
18,742. I NTERNA L Co~o~eusTJON E NOIN&&, w. L. P . Webb, 

Cheltenham . 
18J 48. CoLL&OT088 for E L.&OTRJO CoYJ>ucroaa, A. II. 

uagnold, London. 
18,744. FrXl!IO Sn a ao PLA.TI81 &c., A. S. Cogbill, 

London. 
18,745. RucrtON 1'1:TRBO.'EB, A. C. E. Rateau, London. 
18,746. S&LF·n:EDINO DcvJo& for Bo1uas, 0 . E uetnce, 

London. 
18,747. CAP~, M. Schnoldors, London. 
18,748. LA.XPS lor BuRNJNO PA.BAI'l'LN, J . 0. Bowormnn, 

London. 
18, 74.9. ADVERTISJI:M&NTII1 S. Robson and B. Tottenhom, 

London. 
18!.760 Macau usx for PaoP&LLl!IO Ovcus, H. O'Sboa, 

J..ondon. 
18,751. SusPE.ND£88, B. A. Gordon and E. 0. Kerr, 

London. 
18,752. RAIL PA.ST&NINos, T. H. Groen, London. 
18,763 TRAN8JUTI INO T&L&OR APB 8JONAL8, J . M. 

Mcllahnn, London. 
18~,754. TBA.NSWISSION of StoN.u.a, J. l\£. McMahnr, 

LOndon. 
18.765. CLOsrNo Eucrato CI RCUITS, J. M. Mc'Mahnn, 

London. 
18,766. D&TACBA.BLE OUTu CoveR for Ttll.Et!, W. Moss, 

Mancbeeter. 
18,757. I N'&uu.roaa, W. Parrott, A. Essinger, and T. 

R arden , London. 
18,7~8. WATER- TIGHT JOII~TII, H. H. l ako.- (P 

Krupp, Gruson~Ctrl·, Gmnany.) 
18 7~9. C!Ot.tT.URc and SHII\AB t!HUP&B&R, W. S. Free· 

man, London. 
18~760. CoVIRlor BotLE88 and FUBNAO&S, A. E . Adame, 

LOndon. 
18!.761. F AST&NlNO for MinM' L AMPS, L. Lhoneux , 

J..ondon. 
18,762. TOILI:T MLBaoa.a, A. F. White, London. 
18,768. Mu-ooua D for Taounaa, R. Raffety, London. 
18,761. CocK,, H . L. Doulton, London. 
18,766. P UBIPY INO S&WA0&1 W. E . Adeney and W. K. 

Pnrry, London. 
18~,766. ATl'ACHINO FAliT.&NltBS to OLOTRE!!, E . 0. Fuller, 

J..ondon. 
18,767. SWITCIUS, D. Bates, T. H arden , and 0 . L. 

Peard, London. 

SELECTED AMBRIOAN PATENTS. 
From t/te U'll.ik d Statu Potent 061ce 011ici<ll Ga.:ette. 

523,417. SnAW ENOIN& INniOATOP., II. A. Spillcr, 
Bt>~ton, .Mau.-Filed Novt~•lbcr 41/11 1892. 

C/aim.-(1) AD indicator provided with two pistona 
haviug dl.ftercnt areas, aa sot forth. (2) An indicator 
provided witll two p istons connected together and 
having different areas, with a cyllnder haVing boros to 
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fi t such pistoua and connected together, and with an 
independen t pe.aaago connoctod with the larger boro, 
88 aet forth. (3) AD indicator t>rovided with two 
piatona jointed together and haVing ditierent areas, 
aa set lorth. 

523,4 86. F EED·WAT&B FILTER AND P!JRITJEB AND 
Oa&A&& TRAP, JJ' . RU~:u, London, BllgW.nd.-F iUd 
Narch ht, 1894. 

C/4inh-(l) In a filter , tho combination of a 6.ltor 
chamber a reservoir for receiving new chargee of 
6.ltertog m aterial, a chargiog door lor said n:servoir, 

a communicating thoroughfare betweon said 6.ltcr 
chamber and reservoir, and a notller thoroughfaro 
Independent of the filter chamber between t he 
roeervoir and the inlet pipe of tho 6.lter, subetantWly 
a.s doscrtbed for t be purpoeo epoclfied. (2) I n a 6.1ter, 
tho combination of a 6.ltor chamber haVing ito lnftux 
and offiux aides formed by etrong ltride covered on 
that side which faces the Oow of tho fiquid with gaur.e 
or Ute Uko of fino m oab nnd fillod with abeorbent 

OCT. 12, 1894. 

fllterini materlal, a reservoir for receiving n ow 
charges of fil tering mator!al, a charglog door tor said 
reservoir, a commUDicatlog thoroughfu o between 
said fi lter chamber and retea voir , anc.thor thoroughfaro 
lodependont of tho filter chamber between tho 
retervoir and tho inlet pipe of the filter, a chamber 
containing a layer of zloc balla situated telow aaid 
filter chamber, a by-peae commuui<ntiog with the 
Inlet an d outlet plpoe of the filter, and a 6.lter 
chsmber in Mid by·pl\88_., aubetanliuly a.s deecrlbed 
and for the purpoeo apoclned. 
523,633. DcvJO& 1"08 INSEBTLNO OR R&KOVI:NO TUBI8 

IN 0 BDNAN0&1 M. Gledhill, Manchutcr, England. ­
Filtd July 2ht, 1892. 

Claim.-(! ) The combination , with a bul Jt.up gun, 
of a hydraulic a ppe.ratue comprtsing a cyllnder b 
ecrewed on the breech end of the outer tube or hoop of 
the gun, :1 piston c working In aaid cylluder, a a<'Cket 
e eecured to tho said piston and to the breech end of 
the liner, and a wtthdrawlni rod (I eogagiug the piston 
c at i ta rear end a nd the llner at 1ta furwaro end, eub· 
atantLilly as doecrtbed. (2) The combination with a 
buUt.up gun, of a hydraubc apparatus comprilliog a 

t wo-cham bered cylinder b screwed on tho breech end 
of the outer tubo or hoop of tlle gun, a pJaton c work· 
log in one of said cbambera, a aocket e lor coupllog 
aaid piston c witll tho rear end of tho liner a, a p18tou 
c~ working In tho other of aa.id chambera, and a rod g 
extending tllrough tho bore of the gun, said rod h nvtng 
a head (I' at Its forward end onpglng tho muu lo end 
of the liner and a liner fP at ita rear end for connect · 
lug the rod with tho piston c~. subetan tWly as de­
ecrt bod for the purpose apocUied. 

623,969, BALANOED VALVI 1 J . .A BOU!'(Itat, NtiiJ York, 
N . Y. - F iltd October 29tl<, 1890. 

Ctaim.-(1) The combination with tho admluion 
valve, valve cheat , work1Dg cylinder. nnd malo steam 
pipe and Its throttle valve, of two iodependently 
valve·con trolled plpoa connoctei to the main steam 
pipe, one on each aide of tho thrott'e valve and com· 
municating through a reduc1Dg valve with tbo interior 
of the valve chest, aubetn tialJy 88 and for the purposes 
hereinbefore set forth. (2) In au engine oporatlng by 
fl uid presenre, tho combination of a working cylinder, 

liD admission valvo, a pressure cheat eurrounding and 
covering tho admission vnlvo, a throttle valve, t wo 
pipes, one on oach eldo of tbo throttle val vo and con· 
nectod to t ho main prcesure Inlet plpo, ln each of 
which pipoe Is located 11 hand valvo, said p ipes boing 
joined together beyond said valvoa, nod u reducing 
valve, thro~h which tho pipe joining tho two pipes 
bo!ore mentioned poases Into tho preasuro cheet, sub· 
etantlally as described. 
624 ,044. Bu :cn u o P UMP, F. TJ". M trrilt anti A . R. 

Rat, D~tlutlt, M i1111-.-F iltd Norembo;r 6111, 1893. 
Cla im.-Tilo comblnntion of a pum p cylinder p ro­

\clded with B TOCiprocnting piston , 11 oor annnturc 
at lnched dtroctly to tho . piston-rod and provided in 
t ho d irection oC Its length with a number of coUs," 
commutator caniod by said armature and consisting 

of a ecrica or ineu latod contact plates arranged parallel 
with tho a.xia of tho armature and connectod vl'ith 
corresponding coila thereof, a soriea of fiold m11g0eta 
of alternately opposite polarity arrnugod pnT&Uol wltll 
tho m ovement of tlle armature, and a awltch arranged 
to revorae tbo current through tho field or armature 
colla nt the ond of oach etroko of tho armature, sub 
etantially a.s and for t ho purposes sot forth. 
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