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THE ENLARGEMENT OF L IVERPOOL STREET 
STATION, GREAT EASTERN RAILWAY. 

No. V. 
Double a11 d single sta11cltions.-The arrangement of 

double columns carrying single vertical stanchions, 
shown in F ig. 23, is continued throughout the whole 
length of the Parcels Office until the end walls are 
reached, when a. modification of the former design 
is adopted. Restricting our attention for the pre­
sent to the far, or railway end wall of the office, 
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rig. 24. 
Plan at A.A. 

where the Ia:ntail ~~ery and approach from the first part 
of the t~rmm~ JOms on to the building, we find that 
at the Junctton the double cast iron columns are 
replaced by t win stanchions, and an upper single one 
of the same material ranged in both the first and second 
store~s flat against the wall, something after the m anner 
of a. p1!a.ster, ?r co.nsidering the depth of the projection, 
more like an mtenor counterfort or buttress. An eleva­
tion of these double stanchions, and supports for the first 
and .second floor, is shown in Fig. 23, together with cross 
secttons of the longitudinal plate girders, which will be 
subsequen.tly referred to. While the general disposition 
of the va.r~ous parts is similar to that a.lready described 
for the _twm columns, and includes e. table girder, it is to 
be not10ed that the cast iron bed or base-plate is in 
three parts, and consists of a.n upper wedge-shaped poly-
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r ibbed girder, 4ft. deep at the centre, 2ft. 6in. deep e.t the 
ends for a length of SH. over the bearing plates, and 3ft. 
in width, e.s shown in Figs. 23-25. In the last figure it is 
seen in cross section through D Din Fig. 23, and is practi­
cally of a.lmost the sa.rue dimensions and form as the table 
girder, surmounting the twin columns with e. trough lower 
flange Btin. thick in the horizontal part, and 3in. in the 
vertical sides, tapering to 2tin. at the upper end. Both 
the middle rib and the upper flange are Bin. in thickness, 
diminished in the flange to 2iin. e.t the horizontal edges. 
:r'hi~ upper bed-plate is supp.orted by two others, that is, 
1t virtually rests upon a pa1r of hollow cast iron abut­
ments which stand upon e. solid foundation of concrete, 
as represented in Figs. 23, 24, and 26, and is thus in the 
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THE ENGINEER. 

channel iron 2ft. by 1ft . l O!in. by l ! in. thick, and 
provided with a. central r ib of one-half the depth 
of the sides. They are bolted down to the base girder 
by a. pair of bolts l iin. in diameter. To the capitals of 
the double stanchions is bolted the table girder, Figs. 23 
and 26, which is a polyribbed double flanged bori· 
zontal cast iron girder, 7ft. long, 3ft. deep, 2ft. 6in. 
wide, Sin. thick at junction of flanges and web, 2tin. at 
edges and in the web, and is shown in section at C C in 
Fig. 26, which also contains an elevation of the single 
stanchion shown in section in Fig. 27. It is of the 

same form and of the same dimension in 
elevation as the pair which support it; but, 
instead of being 1ft. lOtin. in cross section, it 
is reduced to 1ft. 4in., and is *in. less in the 
different thicknesses. It will be evident that 

m where the double columns and single vertical 
stanchions are placed at right angles to the 
side walls of the building, some alteration must 
be made in the relative position of the different 
members of the supports. It is no longer 
posRible to carry the load or adjust the centres 
of the box girders in a. line with the vertical 
&;\:is of the columns, so that the ensem,ble of the 
especial arrangement is represented in Fig. 29, 

and a section through the centre of the table girder in 
Fig. 80. The proportions, thicknesses of metal, and 
general sections are similar to those already described 
and illustrated. 

Box girders.-An enlarged cross section a.t floor level of 
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the entire length of the girder, which is 51ft.llt in., and all 
t in. in thickness a.t the centre, diminishing to two p lates 
of the same thickness a.t the ends over the columns as in 
Fig. 33, which also shows a. portion of the stanchion of the 
table girder over the twin columns. Of the !in. flange plates 
the maximum length is 80ft., which gives rather more than 
a. quarter of a ton for the weight of a. single plate. What 
ma.y be regarded as the common or constant part of the 
section of the box girder consists, therefore, of two plates 
3ft. by t in. each flange, of four angle irons 4in. by 4in. by 
!in., of a maximum length of 34ft. 5in., and a. pair of sides 
or webs placed 2ft. apart from out to out, and varying in 
thickness from tin. a.t the centre to i in. at the ends. I n 
the flanges, the rivets passing through the plates and 
angle irons, are lin. in diameter, but only i in. elsewhere-, 
unless otherwise specified. All bearing surfaces are flush 
riveted, and the rivets are pitched 4in. from centres. 
At distances of l Oft. Sin., where the transverse floor 
girders are placed, the webs of the main longitudinal box 
girders a.re stiffened by double angle irons 8tin. , by S!in. 
bv ~in. Figs. 32 and 33. 

Plate gwders.-Dividing foro. portion of the height the 
t wo spans of the Parcels Office, is a partition wall K, 
shown in Fig. 31, and 14in. in t hickness. Here the longi­
tudinal box girders carrying the side walls are represented 
by a pair of plate girders whose vertical axes are in a line 
with those of the twin columns, supporting the table 
girder upon which t hey rest. Each plate girder-Fig. 84 
-is 4ft. 6in. deep at centre, has flanges composed of six 
plates tin. in thickness and 2ft. wide, diminishing to one 
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the tw~ central spans of the. Parcels Office is given in Fig. 
31. It 1s taken through the bne of the tracks and contains 
details of the construction which are not ~bown in the 
for~er figures. E~ch side wall K of the building ~s 
earned upon a. box g1rder of great strength, of which the 

e.t ~he ends. Angle irons 4in. by 4in. by -!in. rivet the 
ho.rJZonta.l flange _Plates to the web_, which has a varying 
th1ckn~ss from t m. at centte to ~in. a.t the ends. An 
exceptton to ~h1s o~erwise uniform width of flanges 
occurs on the mner s1de of the girders or those facing 
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position of e. girder with a clear epan of lltt. 4in. Each 
of the under bed · plates consists of a hollow casting 
mee.s?Xing. over a.ll Sf~. by .6ft. Sin. It bas a depth of 
1ft. 6m., w1th flanges 8m. th10k, a. vertical rib, and sloping 
faces 2-!in. in thickness, and is secured to the concrete 
by ~ix s1otte~ ~edges o: bolts. Upon the upper bed -plate 
or g1rder , as 1t VU"tually 1s, are bolted the double stanchions 
shown in elevation in Fig. 23 and in section in Figs. 24 
and 28, where they have the appearance of a. very large 

s~ctions a.t the centre and ends respectively are seen in 
F1gs. 82 and 38. At the centre the girder is oft. 7in. in 
depth over a.Jl, which dimensions includes a. cover-plate 
tin. thick in both the upper and lower booms. 'l'hese 
cover. plates ~e each 14ft. in length, and designed so e.s to 
cover collectively the separat e joints in the different plates 
and thus avoid the multiplication of individual wrapper~ 
and cover .Pla.~ea of sh?rter proportions. There are nine 
plates, 8ft. m w1dth, which quantity is constant throughout 

-...... --................. ------- .. -...... -- .......... , 
. 
I 

~ach o~her. The plates-Fils. 81 and 36-next the angle 
1ro~s. m both. flanges a.re "1lft . 3in. in total width, the 
add1t10na.l proJecting 3in. serving to carry the cast iron 
flue plates of the smoke chamber, which will be subse­
q~ently alluded to. Passing on to the transverse floor 
g1rde~s .c C-Fig. 81:-they are also of the plate 
descnptto~?, as shown lD cross.section in Fig. 85 where 
the;r are r1vet~d a.t their junction with the mall{ longi. 
tudinal plate g1rders. 
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Floor girder8 andjoiBtB.-The general arrangement of 
the floor of the Parcels Office will be apparent from an in­
specti~n of the t~o Figs. 31 and 36. Upon the cross girders 
Care rt':eted at mtervals of 5ft. apart the rolled steel joists 
F F, which have a depth from out to out of Sin., a width 
over both flanges of 5in., and a weight of 31·25 lb. per foot 
run. To the lower flanges of these are attached smaller 
r?lled st:eel joist~, spe.ced 1ft; 6in. apart, and having a sec­
tion of 4m. by lfm., and a wetght per running foot of S·5lb. 
Between an~ around this skeleton steel gridiron flooring 
framework l S well rammed a.nd thoroughly consolidated 
a mass of concrete composed of coke breeze &nd Port· 
le.nd cement in proportions of about 5 of the former to 1 
of the latter. It will be seen in Fig. 86 that there is a 
depth of 2in. of this concrete over the larger sized rolled 
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steel joists, and a depth of Sin . below them, forming a 
kind of ceiling to the under storey. While in process of 
rammin~ and consolidation the lower surface of the con­
crete was supported by temporary sheeting boards e.nd 
props. Over the concrete is spread a layer of French 
asphalt lin. in thickness, A different description of 
flooring is adopted for the side approaches to the 
Parcels Office, as will be seen on referring to the 
details in Figs. 37 and 3S. The smaller rolled steel 
joists are dispensed with, and their place occupied 
by cast iron plates. These latter vary slightly in their 
dimensions, which are on an average 4ft. Sin. by 4ft. 3in. 
They have a dip of 2!in. &nd a uniform thickness of t in. 
metal. The plates are in two lengths, Fig. 39, &nd are 
bolted together by three bolts f in. in diameter. A section 
of the joint is gi"en in Fig. 40. Over the cast iron plates 
is laid a bed of concrete, and upon it are bedded wood 
blocks Sin. in depth. A similar description of flooring 
obtains for the ramps or inclined approaches from 
Bishopsgate-street, but the rolled steel joists are a little 
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smoke-hole is connected with four smoke stacks S, 
which are continued right up through the building to 
a height. of about 4ft. above the ridge of the roof. In 
case the draught should not be sufficient to keep the 
station and the area. below the building clear of smoke, 
fans ca.n be used ; but hitherto there ha.s been no neces-
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and finally reach the open by means of the respective 
smoke stacks. 

Second Btorey.-Although it is possible that the second 
storey of the Parcels Office may not be subjected to loads of 
quite the same weight as that immediately below it, yet it 
is constructed in a. similarly strong and substantial 
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sity for their employment. Each stack bas an opening manner, which will appear on inspecting the general cross 
in the clear of 2ft. Sin. by 2£t., and consist of a series of section and Pigs. 1A- 6A. The first of the last three 
cast iron plates bolted together through external flanges. figures is a cross section to an enlarged scale of one-half, or 
Between each pair of tracks, at or near the point one span, of the girders and ceiling of the first storey of 
where the locomotives would stand underneath the the building. To tho top of the central stanchion is 
Parcels Office, is constructed a smoke chamber, shown bolted a. box girder P, the details of the construction of 
in detail in Fig. 41. There are consequently fottr which are very similar to those a.lrea.dy described a.nd 
altogether, shown in section to a larger scale with illustrated, for the girders carrying the flooring of the 
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the main longitudinal girders hl, the cross girders C, office. The girder P, a. portion of which is shown in 
and the rolled steel joists V and V_v Fig. 41. Each smoke elevation and plan in Fig. 4A, has a. depth of 6ft., a width 
chamber is therefore built paraJlel to the main longi- over fl&nges of 3ft., and two webs t in. thickness each. 
tudinal plate girders of the Parcels Office, and occupies All the flange plates, the longest of which is 30ft., which 
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heavier in section, being 9in. deep and 7in. wide over 
flanges. 

Smoke flue.- In the general plan of the Parcels Office 
the letters T T T indicate the lines of track- eight 
in number, which a.ll pass underneath the building 
at the entrance to the station, and as a.t certain times the 
engines are passing, and also standing beneath ~h~ same 
spot, it becomes necessary to make some proV1s1on for 
carrying off the smoke, waste steam, e.nd other gaseous 
vapours emitted by locomotives, which we sha.ll now 
proceed to describe. It must be premised that a hori­
zontal flue, H, F-in Fig. 31- is carried the whole length 
of the Parcels Office, between the double longitudinal 
plate girders, and is built of side walls of brick, with top 
r.nd bottom curved cast iron plates. This flue or 

a space equal to the distance lOft. Sin. between the pair 
of adjoining cross girders C C. Along the steel joists V, 
which a.re 14in. deep by 6in. in width , at intervals of 
1ft. 2in. are rivetted tee irons 4in. by 3in. by 1in. Con­
crete temporarily supported a.s before mentioned , is 
rammed all round, so as to form the floor of the chamber 
a.nd one wa.ll of the smoke passages P P, in Fig. 41. The 
other side wa.ll consists also of a bed of concrete 14in. 
deep, which connects the cross girders C C with the rolled 
steel joists V, having a. section of 12in. by 6in. The 
passages P P are open to the air, and through them 
passes the smoke a.nd steam of the locomotives into the 
chamber. From hence they find their way over the top 
of the main girders M into the smoke-hole, Figs. 86 and 
41, from which they gain access to the horizontal flue, 

vary from two to seven in number, are iin. thick, and arc 
riveted to the webs by rivets l in. in diameter through the 
horizontal angle irons, 4tin. by 4!in. by #in. Rivets m 
other parts of the girder are *in. in diameter, with a 
pitch of 4in. Plate girders W , supported like the box 
girder P by cast iron stanchions, carry the cross-girders 
P 1 at the side walls. They have the same depth of 6ft., 
but are only 1ft. Sin. in width, while the thickness of 
flange plates, angle irons, and web is lin. throughout, 
but the sides of the angle irons a.re reduced to 4in. by 4in. 
The junction of the girders Wand the cross girder P 1 is 
shown in Fig. 6A, a.nd needs no further description. 
An elevation of the cross girders P 1 and a section of them 
a.re given in F igs. lA, 2A, and 3A. They a.re spaced, as a. 
rule, 21ft. 2in. apart, although this distance varies in 
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some of the bays, s.re 8ft. 6in. deep at centre and 2ft. in 
uniform width. T hese distances correspond with the 
spans of the smaller plate girders P :.H which carry the 
coiling joists of timber 6tin. by 4in. 'ro these s.re bolted 
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the runners 3!in. by 2lin., to which the sheathing and 
layer of e>.-panded metal and plaster are attached, as 
shown by the strong dark line in Figs. l A and 2A. Upon 
the upper storey are situated the offices appropriated to 
th~:~ use of the officials and employ6s of the company, 
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the whole back and front ranges being divided by a box girders weighed as much as 40 tons, and 100 tons 
corridor running the entire length of the handsome were taken up by the footbridge. They were riveted up 
fa~a.de erected along the north side of Bishopsgate-street. complete by m achine riveting in the workshops, sent ~y 

The whole of the heavy ironwork in connection with sp ecial train to their destination, and hauled up b~y 
the new building was constructed and erected by the to their permanent site by a couple of powerful d~rncks. 
well-known firm, Messrs. Head, Wrightson, and Co., of Some riveting was done necessarily on the preiDJses, eJl 
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the T eesds.le Ironworks, Thornaby-on-Tees, and of 5, by band. About 130 tons of steel floor joists were fixed in 
Victoria-street, Westminster. We are indebted to the position. The whole of the materials and workmanship 
courtesy of Mr. S. Young, of the firm, for some particulars was English, and the contract occupied about sixteen 
respecting the work. In the columns, stanchions, and months, the work being carried out from beginning to 
Boor plates there were some 620 tons of cast iron used, end without a. bitch or accident of any kind whatever. 
and the box a.nd plate girders and their accessories The six hydraulic lifts were provided from the Elswick 
accounted for 1230 tons of wrought iron. The heaviest Works. 

NEW VICTORIA BRIDGE, BRISBANE-PIERS AND PIER BRACING - DETAILS 

l"lrought Iron Bracing 
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EFI'9 
Section C.C. 

THE VICT ORIA BRIDGE OVER THE BRISBANE 
RIVER. 

~Y the two-page supplemental engra.vlng which we publish 
thts week, we commence the illustra.tion of the new Victoria. 
Bridge now being erected over the Brisba.ne River, from the 
designs of Mr. Alfred R. Bra.dy, Assoc. M. Inst C.E . After 
the destruction of Victoria Bridge by the great fiood of 
Februa.ry, 1893, a sketch design for a bridge was prepared 
by Mr. Alfred B. Brady, who is E ngineer for Bridges to the 
Depa.rtment of Public Works, a.nd received the approval of 
the Government, a.nd also the warm commenda.tion of Mr. 
John Whitton, M.I .C.E., for many years engineer-in-chief of 
the ~ew South Wales ~wa.ys, who at the request of the 
PremJer- th:e proposed bndge being an engineering work of 
much ~agn!tude-~e~t carefully over the design, and spent 
some t1~e 1n ex&mmm~ the site a.nd the old bridge. The 
preparat1on _of the workmg plans was then proceeded with. 
Of a select1on of these we now commence the publication. 
Invitations for tenders were issued, and a. large number re­
ceived by the 28th Ma.rch la.st. The selected tender wa.s 
accepted on the lOth of April last, the contra.ct time being 
thirty months for completion. 
T~e b~dge ~ con~ist of six 170ft. spe.ns, with three ma.in 

longt~udinal girders .m each span, the whole ca.rried upon 
tive p1ers of ~hree cylinders each. The girders will be of the 
hog-bt.Oked-lattice type, 22ft. deep at the centre and lOft. a.t 
the ends, and constructed of mild steel. The cylinders will 
be of cast iron, and the bridge will ba.ve abutments of 
masonry, backed with concrete. For about ht.lf the length 
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of each span the main girders will be braced overhead with 
light lattice girders and diagonal be.rs. One end of each 
main girder will be fixed on ce.st steel rocker bearings but 
the other end will rest on expa.nsion rollers of cast steel 'and 
of ~ ~mproved interlocking pattern. The bearings of the 
ma.m g1rders on the abutments will rest on ma.ssive granite 
bed-blocks. 

BrilbaM, (/u«nlland.- .New T'idoria Bridge Ot'tr tl~ Brilbane Rirtr. 
A lj.,.td B. B1-ady, A. .M.I. C. E., E nginttr.- Tmder8[or the E ntire 

Work. 

Geo. W. Kelly, Melbourne, Victorh .. .. .. .. 1SO~G9 1\ ~· 
Watson Bros .. Brubrule, Queenslo.nd 124 174 o o 
Walkers Ld , Mary borough, Queensland" " .. 121,i7S 6 o 
J . F. Oareon, Sydney, N S. W. .. . . :: :: : : 120,890 H 2 
Brand and Dryborough, ToWDsvillo Qucenslo.nd 119,962 18 0 
Overend and Robinson, Brisbane Q~eensland 118,646 8 6 
J . Wlebart and Sons, Adelaide, 8 A. - 118 •9• 6 " 
J . J ohnstone, Bruba.ne, Queenaland.. .. .. .. m:055 6 6 
J . Jude, Adt laldo, S. A. .. .. .. .. .. .. 116,895 4 4 
McArdle and Thompson~.. Br:fsba~e. Quce~ala.i:{d :: 114 668 2 o 
H . McKenzie and Sons . .t'rallro.n VIctoria 112 007 16 6 
Chamberlain and Wylie, Brlaba~e. QucAns•-n' d. .. ' J M Co m1 k u lbo " m • • 111,812 :! 7 

• c r c , ,..~ ume, Victoria .. . . .. .. 109.992 2 0 
.B:ngioeere ceUmate.. .. .. .. .. .. 111,987 6 6 

A lternatit•t Tmdtr f or Purl and Super$iructure onlp. 

J . McCormick , ll~lbourne, VIctoria (accepted) . . 92~52 s6 do' 
Engineers utimate. .. .. .. .. .. 94,768 1 0 

A lternaiitt Tmdm for Abutmt"ff.U and .Approachu only. 

Chamberlain and Wylie, Brubane, Queensland 
A. Hideon, South Brube.ne, Queensland (accepted) 

Engineer' a eetlmate.. .. .. .. .. .. 

£ 8. d. 
19,809 7 1 
16,878 16 7 
17,864 14 6 

. 
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The length of the bridge between the faces of the abut­
ments will be lOllft. Sin., while the width between the pa.ra­
pets of the footways will be 78ft. The level of the roadway 
above high-wa.ter mark will equal 86~ft. at the north end and 
25!t. at th.e south end of the structlll'e, the gradient thus 
betng ~ft. lD 90~t. The level of the highest known fiood in 
t~e Bnsbane R1ver, 27·17ft. a.bove high water ordinary spring 
t1des, wa.s recorded on February Mh of this year. In the 
event, therefore, of a repetition of that disastrous inundation 
there would be only about 2ft. of slack water on t.he roadway 
at the southern approach to the bridge whilst at the north 
end of the bridge, where the Clll'rent wa; strongest, the road­
way would be 9~ft. above the highest fiood level. The surface 
of the roa.dway on th? new structlll'e w.ill be 2ft. higher than 
the old throughout 1ts length, a.flordtng a clear height or 
hea.droom above water level of 3ft. more than e:r:istr.d under 
the superstructlll'e of the old bridge. The weight of the iron 
an~ steel work in the new bridge will be about 3265 tons of 
wh1ch. about ~860 tons will represent the weight of steel. ' 

. Cyltnder pters.- Every cylinder, three of which form a pier 
~ill be sunk to a hard rock founda.tion, each pier in the dirac~ 
t1o~ of the strea.m having a base of 63ft. Judging from 
~onr:'gs made after the F ary floods, the depth to which 
1t will be necessar~ to sink be cylinders will vary from 60ft. 
to . 90ft. below high-water mark. The diameter of the 
cylinders from the foundation to some dista.nce above the 
leyel of the river bed will be lOft. At that level the diameter 
w:lll be reduced to 8ft. by a tapering cylinder, and again at 
h1g.h-wa~e~ mark a strong moulded ba.se casting on the 
cylinder WJll reduce the diameter to 6ft. From the moulded 
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base to the cap the cylinders will be 6ft. in diameter. The 
ou~er cylinders will ~e lfin. metal at the base, reduced to 
l~ID. metal above htgh-water mark. The centre cylinders 
will be of !in. thicker metal throughout, in order to susta.in 
the. extra weight thrown upon the centre girders. The 
cylinders wtU be filled t.o the top with Portland cement 
concrete, and finished with ornamental cast iron caps and 
bases in keeping with the architectural treatment of the 
s~one abutments and arches to same. Wrought iron riveted 
dta.phragm bracing of great strength will connect the 
cyhoders, each pier having four elliptical panels above high­
water level, with girder ties at top and bottom. The web­
pl~tes will be pierced with ornamental design. The cylindera 
will be further braced with heavy cast iron spi\Ddrils firmly 
bolted to them below high-water level. In fact, the whole of 
t he bracing, apart from the greatly increased dimensions of 
the piers, is calculated to give a strength that was entirely 
":anting in the light diagonal bar-bracing of t he old bridge 
pters. 

Masonry abutmenls.-Tbe bridge will gain considerably in 
beauty and finish by having m assive and architectura1ly 
treated masonry abutments and arches over the footways at 
each end. The abutments will be faced with O'Connelltown 
purple hard stone, rock-faced with margin drafts and V joints, 
and surmounted by heavy moulded and br&eketed cornices 
of brown freestone. There will be solid piers and archways, 
t~e latter ?f ~ clear width of 9ft. to e&cb footw&y, and lamp 
ptll&rs, built 10 white and brown stonework, to cover the ends 
of the centre girder. For the wing walls a quadrant form 
h&s been &dopted. The walls will run outwards from the 
&~chw&y pie~, and ter~inate with square lamp pillars. The 
wtng walls will be entuely of brown freestone, with heavy 
m~ulded copings. The l&mp pill&rs &nd piers to archways 
will h&ve altern&ting b&nds of brown &nd white stone 
upon O'Connelltown-stone plinths, with rusticated joints and 
~oulded bases, copings, and seats for lamps, and moulded 
1mposts under tbe arches. The arches and the piers at the 
arch level will be entirely of white freestone, with rustica ted 
joints and moulded panels in the soffits and piers, the l&tter 
filled with slabs of polished ornamental granite. Surmounting 
these will be &n ent&bl&ture treated in the Doric style, enriched 
with details &nd triglyphs, and heavy spl&yed blocking on 
top. The &hutment at the north end will be founded on 
rock, while the southern &hutment will be c&rried upon &. 
foundation of driven piles. 
R~adways and jootways.-Tbere will be two road or 

cam&ge w&ys and two footways. The centre girder wiU 
divide the roadw&ys, which are each to be of a clear width 
of. 24ft. Cantilevers springing from the outer main girders 
will carry the footwe.ys, each 9ft. wide in the clear. The 
de~king of the bridge will be constructed of steel trough plates 
l~tn. deep, laid transversely between the main girders and 
nveted to the flanges of the same. This decking will be 
covered with tarred blue metal, finished on the surface 
with a layer of mineral asphalt Bin. thick, on which a pave­
ment of hardwood blocks Gin . deep, with fin . asphalt join ts, 
will form the carriage-ways. It is intended that vehicles and 
animals approaching t he north side of the river shall use one 
roadway, and those leaving the city the other, a similar 
arrangement being made with regard to foot passengers on 
the footways. The flooring of the footwe.ys will consist of 
corrugated steel plates laid longitudinally, riveted to the 
cantilevers, levelled with tarred blue met&l screenings, and 
the surface covered with Val de Travers or Seyssel's asphalt 
l in. thick. The parapets of the footways will be of wrought 
iron lattice work with e. moulded hardwood handrail, and 
ornamental wrought iron brackets on the ends of the canti­
levers, the brackets being finished a t the top with ornamental 
cast iron finials. 

Approaches.-The increased width of the bridge will require 
a corresponding increase in the width of the approaches. On 
t he north side t he lamp pillar at the corner of the Queen 's­
ro&d and William-street will be moved back a distance of 
18ft. That m uch of the retaining wall will be taken down 
and the necessary levelling done to giva..a better approach 
from William-street. At the South Bnsbane approach the 
shops on the west side of Melbourne-street will not be afleoted 
save by the slightly-raised level of the approach roadway, 
but the building on the east side, known as the People's Cash 
Store, will have to be removed. The land on which the store 
is built, together with the right-of-way alongside, will be 
acquired by the Government and thrown into the approach, 
making a total width of 182ft. On the north side the tram 
lines will take an easterly sweep on to the bridge. 

Fender piles.-For the purpose of protecting the bridge 
against contact with floating dtbris during flood time, 
fenders will be provided opposite each pier on the upstream 
side. E ach fender will be of A shape, and will consist of five 
piles driven to a ha.rd foundation, and being of the height 
reached by t he 1898 flood, and she&tbed with muntz metal up 
to high-water mark. The pil&s will be strongly braced 
together, and sheathed on the outside, above high-water mark, 
with 9in. by 3in. hardwood planking. The nosing of the 
fenders will be protected with tin. wrought iron plates, 
2ft. Gin. in breadth. The width o the fenders across stream 
will be lOft., and their length in the directi()n of the stream 
20ft. In order to reduce the contraction of the waterway to 
a minimum, the fenders are to be placed in crescent form, 
the clear space between them and the bridge varying from 
28ft. to 68ft. 

Lighting of the bridge.-G~s fittings are to be provided for 
the lighting of the bridge, but if it should at any time be 
decided to employ the more modern illuminant, they will be 
suitable for o&rrying electric lights. The lamps to be used 
will vary from 20 to 50-c&.ndle power. The approaches will 
be lit by a four-light lamp on each pillar, carried upon 
ornamental cast iron standards, and on each side of the 
archways there will be two lanterns fixed to the walls wiLh 
ornamental wrought iron brackets. At each intersection of 
the outer girders, over the piers, there will be three-light 
lamps on ornamental cast iron standards for the lighting of 
the roadways and footways. In addition, in the centre of 
each span in each roadway will be suspended a 50-candle 
power lamp, a ttached to the overhead lateral bracing by 
means of an ornamental bracket. Gas will be supplied to 
the lamps by service pipes from the companies' mains, half 
the supply being drawn from the city side and half from the 
south side of the river. 

Water piJ>e3, tram lines, and telegraph and telephone cables. 
-Proviston is made to carry water across the bridge by means 
of two riveted steel 12in. pipes suspended beneath the decking 
on each side of the centre girder. The Brisbane Board of 
Waterworks will supply the pipes, which for the sake of con­
venience will be placed in position by the contractor for the 
bridge. In the same way the contractor will put down the 
tram lines, the Metropolitan Tramway Company providing 
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rails and all other necessary material. The tram lines will 
be laid in each roadway alongside the centre girder. The 
cost incurred under these heads by the Bridge Board will be 
refunded by the board of waterworks and the tramway com­
pany. Close to the parapets and below the surface of the 
footways will be wooden t roughs, in which the electric tele­
graph and telephone cables will be laid. The unsightly over­
bead system of telegraph wires will thus be done away with 
so far as the bridge is concerned. 

Building.-Tbe bridge is being built in two sections. Two 
of the three cylinders required for e&ch pier will be sunk 
on t he east or down·stream .side of the existing bridge. 
This will carry one-half of the new structure, and by 
fixing two of the girders of each span in position and 
laying down the flooring, a roadway and a footway will be 
ready for traffic. The completed half may then be availed of 
by the public, the remaining old bridge and the temporary 
structure removed, and the remaining or up-stream half of 
the new structure erected. The centre line of the new bridge 
is only 32ft. down stream from the centre line of the old one. 
The parapet of the up-stream footway of the new bridge will 
be 18ft. removed in a down.stream direction from the up­
stream parapet of the old bridge. Although the work is to 
be completed in two and a -half years, it is expected that the 
first section of the bridge will be ready for traffic in twenty­
one months from the date of the contract. 

COFFEE AND CACAO DRYING MACHINERY. 

THE preparation for market of many items of tropical agri­
cultural production differs materially in several important 
respects. Those the harvesting of wbioh is in the leaf may 
usually be subjected without injury to rapid and intense heat, 
while such as are of the character of beans need to have their 
moisture expelled far more gradually. Partaking of the 
nature of these last are the fruits of the coffee and cacao 
trees, from the second of which the ordinary so-called cocoa 
of commerce is prepared. Not alone does the diflerence in 
the required treatment to which we have above referred exist, 
but the method of applying it varies in the different countries 
producing the same plants. Both coffee and cacao, for in­
stance, grow freely in Ceylon, but it is exceptional in respect 
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out the length of the machine. A slow circular motion is 
imparted to these by the worm gearings at G G G, driven by 
the shafting H H. The prongs upon the radial arms I I are 
so disposed throughout the system as to ensure that the 
whole mass of beans should be repeatedly turned over during 
its travel to the point of its discharge at K, and so permit 
the free permeation throughout it of the he~t from the pipes, 
ensuring uniformity in the drying. One of the drums over 
which the band passes is driven at very slow speed by the 
screw and pinion gear at L upon t he main driving shaft M , 
the power being transferred to the drum by similar gearing at 
N. On the intermediate shaft is provided a coupling, 
whereby it may be disengaged from the main driving shaft 
and the machine actuated by a handle worked by manual 
power. A circular f&n is provided at 0 to withdraw the 
damp heated air arising from the beans during the process 
of drying. 

As h as been above remarked, the motion given to 
the carrying b&nd is extremely slow. It is computed 
that four hours should be occupied by the beans to be dried 
from the time of their falling on the band from the hopper E 
to that of their delivery at the other end of the machine. 
This time is calculated as su.ffioient exposure to the beat of 
the hot-water pipes to thoroughly dry them. It is approxi­
mately estimated that each machine can so prepare two 
tons of beans per day, so that the output of the whole battery 
of six machines, equal to 12 tons daily, would suffice for the 
production of a very large est&te indeed. The inventor 
prefers the use of bot-water pipes to that of heated air for a 
very sufficient reason; this being that having to trust largely 
to unskilled labour, less risk is run of excessive heating by 
this method than might result (rom the employment of that 
second-named. The power required to drive this seemingly 
heavy piece of machinery is singularly small. On trial we 
found this to certainly not exceed half a horse-power, and 
it was manifest tha t manual labour could be readily availed 
of if necess&ry. We believe it to be Mr. Gamarra 's in­
tention to work the whole battery of six machines in line, 
motion to be given to the driving shafts when coupled up by 
a mule whim. 

From what we beard, these machines are, relatively to their 
size, very inexpensive, though we have not obtained data 
sufficient to enable us to estimate their cost with full 
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GAMARRA'S COFFEE DRYING MACHIN E 

to that island to have to resort to artificial heat for their 
prep&ration. Sun heat in the eastern colony is only inter­
rupted by rain at comparatively regular intervals, and the 
beans of both the plants named can be safely given the ex­
posure to it necessary to efficiently dry them. Irregular 
rainfall, however, deprives other countries of this advantage. 
Notably is this deprivation felt in some of the provinces of 
South America, wherein the cultivation of coflee and cacao 
is widely carried on. None of these provinces, perhaps, 
suffer more seriously from this irregularity than does that of 
Ecuador, and it is a machine designed by a planter of that 
province that we were recently a fforded an opportunity of 
seeing in action. Its object, as may be inferred from the 
foregoing remarks, is to cure the beans, both of coffee and 
cocoa, by artificial heat, so as to avoid the risk of damage 
during the drying process which would arise from unantici­
pated rainfall. 

The machine illustrated is one of six that have been con­
structed in this country for shipment to Ecue.dor by Messrs. 
Bowes, Scott, and Western, of the Phoonix Wharf Works, 
Battersea, upon the design of Mr. Juan Gamarra. Its 
total length is 60ft., and its width 7ft. I n its main feature it 
is a box of these dimensions, built of light iron plates 
fi\Stened on a framework of either wood or iron. This box is 
without any internal divisions throughout. Over the drums 
A A, and given motion to by them, passes an endless band 
B B B B of woven copper wire of the full width of the con­
taining box or casing. The band is supported at frequent 
intervals upon t ransverse rollers 0 0, while its edges pass 
along grooved slides extending for its whole length. These 
slides serve to keep the beans from falli ng off the band. 
Below this last a system of hot-water pipes D D is provided. 
The beans are fed on to the band while in motion through. 
the transverse hopper E, which has its lower orifice so 
arranged as to ensure delivery of a. uniform thickness of 
charge-usually some 2in. to 2iin.-upon it. The band 
carrying this layer of beans moves forward in the direction 
shown by the arrows. D uring its passage the beans are kept 
stirred by the stirrers F F, there being six of these through-

accuracy. The design appears calculated to afford a l&rge 
amount of efficiency, while its freedom from any complicated 
machinery will ensure almost entire immunity from break­
down. In the journey to Eucador, the m achines will have 
to be transported for the last twenty miles of it on mule­
back. It was this necessity, no doubt, that induced the 
adoption of wood for the frames of these particular m achines 
instead of iron. The light roofing shown is designed to guard 
against the cooling eflects of the heavy rains we have 
named to be so constantly and unexpectedly experienced in 
Ecuador. 

TllB DEVELOPMBNT OF FJELD ARTrt.LERY FIBE.-~1ajor Hughes. 
Royal Artillerr Instructor in Field Artillery, read a paper on 
October 11th, tn the theatre of tbe Royal Artillery Institution, at 
Woolwich, on "Oakhampton Ea:periences in 1894," followed 
by a discussion, in which Colonel Mart~ball, Chief Instructor of Field 
Artillery, Colonel Ollivant, R.H.A., and others took part. Without 
going into tbe question of fi re discipline, which hns of late years 
been developed to an extent which makes artillery fire under 
service conditiona much more formidable than in former years, we 
may notice one or two features. Soccees in bitting bas been 
naturally greatly increased, not only by competition and prizes, 
but by the adoption of various devices to enable tbe guns to be 
fired under known conditions u to range and length of force, such 
as tbe deliberate advance of officers and markers under favourable 
circumstAnces, to take up position for each gun, and ascertain all 
possible data before the guns come into action, as well as the uee of 
range finders, and of systematic trial firing, not independently, but 
for the benefit of the battery. On the whole, it hat' been felt 
latterly that we bave fallen into the mistake of giving too much 
weight to the effect of infantry fire at long ranges. Tables showing 
the results of experiments made as to modem infantry fire at 
dummy guns and men certainly bore out the conclllt!ion that at 
ran~es over a thousand yards it would be absurd for guns to 
sacnfice any advantage obtained by exposing themselves to infantTy 
fi re. As compared with continental Powers, it appears that both 
the French and Italian field artillery fire more quickly than our 
~wn, owi~g to the ~ircumstance that they <'arry s.helts forged, but 
tn t~e still .~!?ore 1mportaot m&tter of succese tn hitting under 
servtce condttions we appear to compare favourably with them, 
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( Fo1· dtscription ue page 342) 

Fig. 6 - VIEW OF STEEL TROLLEY ANO ONE PUMP Fig. 8 - HAULINO SECT ION OF BRIOGE TO ITS BEARINGS- SHOWING TRENCH PREPAREO TO REVERSE STEELWORK 
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THE MANCHESTER THIRLMERE WATERWORKS 
No. I. 

ON the 13th inst. the inhabitants of Manchester, and of 
the district supplied with water from the Corpora.t10n 
reservoirs, entered into possession of the herit age for 
which they ha.ve been working for the last seventeen 
years. On that day the water from Thirlmere was turned 
on through a. fountain in Albert-square, opposite the 
Town Hall. 

Dr. Tatham, the late Medical Officer of Health, told the 
Corporation that, "if they would give toe city a. plentiful 
supply of water he would be responsible for the health of 
its inhabitants." Seeing that Manchester is now in a 
position to command at will a. supply of water three times 
as large as she has hitherto enjoyed, the position of 
Medical Officer of Health must either be a. very pleasant 
or a. still more onerous one for the present holder; a.t 
any rate, the Council and ratepayers have placed the 
:esponsibility on his shoulders. To accomplish this an 
Immense amount of work has had to be done. As is 
well-known to our readers, the late Mr. J. F. Bateman, 
F.R.S., was for _many years the chief engineering adviser 
to the Corporat10n of Manchester on the question of water 
supply. He it was who designed and carried out the 
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T H E ENGINEER 

obtained from the limited sources of the Manchester and 
Salford Water Company, who had works on the river 
Medlock, now one of the foulest streams in the kingdom. 
These works were obtained from Sir Oswald Mosley, 
formerly Lord of the Manor of Manchester, and were 
added to by the construction of works at Gorton, and 
augmented by a. supply from the Stockport Canal. The 
cost of the above works, including land, reservoirs, pipes, 
&c., has been £533,561 ; Longden Dale Works, £2,610,126; 
total, £3,143,126. 

I n 1851 the water was first delivered to Manchester 
from Longden Dale. The supply from the old works was 
about 3,500,000 gallons a. day; but need for a supply of 
purer water in ample quantities was soon manifested in 
a. largely extended demand, so th11.t in a few years three 
times a.s much water was required. So long ago a.s 1868, 
Mr. Bateman sounded a note of warning, stating that the 
time during which a. sufficient supply could be obtained 
from L ongden Dale wa.s limited. No action seems to 
have been taken until 1874, when, in a. report, Mr. Bate­
man estima.t.; d that the annual increase and demand 
would be at the rate of 1,000,000 gallons a day, and 
could not be procured in the Derbyshire district. 
The Waterworks Committee and the Town Council 
generally took the matter up vigorously in 1875. At 
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the lake. Hawes Water would have required raising 
25ft. It would not, however, have been necessary to 
interfere with Hawes Water until the supply ree.ched 
55,000,000 gallons a. day. The distance from Ullswater 
to Chorley is seventy-nine miles, the latter place being 
eighteen miles from the service reservoirs at StlJford. No 
doubt it wa.s the slight interference with the land on the 
margin of Ullswater that led Mr. Bateman to recommend 
this scheme instead of the Thirlmere one at the onset. 

It wa.s estimated that the works in the Lake district, 
and as far as Chorley, for the ultimate supply of 80,000,000 
gallons a da.y, would cost £2,210,000. The half share to 
be incurred by Manchester would thus be .£1,105,000, 
and the further works, to convey 40,000,000 gallons a. 
day for ten miles, and the first instalment of 10,000,000 
gallons a day wa.s estimated a.t £346,000. Each additional 
10,000,000 gallons would require 29! miles of pipes, at 
a.n estimated cost of £352,000. The a.rea of the Ullswater 
La.ke is 2243 acres, and of its drainage area. 36,000 acres. 

It is understood tha.t t he authorities of Liverpool and 
1\Ia.nchester ha.d this proposal for t.he joint water supply 
under consideration, but no agreement was rea~hed. On 
economicaJ grounds this is very much to be regretted, for 
in the interval it has been necessary to construct large 
works for each city. The Vyrnwy Works of Liverpool 
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MAP, IN THREE LENGTHS, OF THE ROUTE OF TH E MANCHESTER THIRLMERE AQUEDUCT 

extensions to the waterworks, and made the L ongden 
Dale Valley the chief source of supply. The Act for this 
scheme was obtained in 1847, and the works commenced 
in the following year. The original works ha.ve been 
added to from time to time, and a. service reservoir in 
connection with them was completed only ten years ago. 

The valley lies about twenty wiles east of Manchester, 
a.nd the drainage area covers 19,300 acres on the western 
slopes of the Pennine Range, varying £row 500ft. to 
1900ft. above Ordnance Datum. From this source Man­
chester was enabled to dra.w some 25,000,000 gallons 
daily, in addition to providing the compensation water 
demanded. 

From these sources the city of Manchester bas drawn 
its supply up to the present, and, in addition, ha.s sup­
plied the inhabitants of Salford and many other suburban 
towns, as well a a the North Cheshire Water Company. 
The whole area, extending to upwards of eighty square 
miles, is supplied by gravitation. The total population 
provided for amounted to about 1,000,000 persons. The 
authorities outside the city were charged 7d. per 1000 
gallons. 

Prior to 1847 the water snpply of Manchester was 

that time it was found tha.t in dry weather the consump­
tion wa.s nearly 10,000,000 gallons a. day, whereas tha 
supply could only be reckoned at from 24,000,000 to 
25,000,000 a da.y. Allowing for but little a.nnua.l increase, 
before long the demand would exceed the supply. This 
was a. serious matter, and required dealing with without 
delay. Mr. Bateman was called upon to report. He 
found that the districts east of Manchester had been 
absorbed to provide for the requirements of the popula­
tions near them, and advised that there was no district 
which could supply a sufficient quantity nearer than the 
Lake district of North Lancashire, Westmoreland, and 
Cumberland. He in the first instance recommended 
Ullswa.ter as the head of the supply, and it being known 
that the town of Liverpool was in want of additional 
water, it was proposed that a single aqueduct should be 
constructed from Ullswa.ter to Chorley, branching from 
thence to Liverpool and Manchester. 

By adding the area of H awes Water to t hat of Ulls­
wa.ter, it was estimated tha.t a. supply of 80,000,000 gaJ­
lons a day could be obtained. To provide storage capacity 
it would only be necessary to vary the level 0f Ullswater 
12£t., viz , 5ft . above, and 7ft. below the ordinary level of 

are second only to the Thirlmere Works of Manchester, 
in the length of the conduit, and in both cases large costs 
ha.ve had to be incurred at once, in order tha.t an increased 
supply may be obtainable in time to come when required. 
H a.d this capital expenditure been divided between the 
two cities, the present saving to the ratepayers would 
have been considerable. When it was found that the 
scheme was required for Manchester only, Thirl::nere was 
selected as being a more suitable la.ke, and in every 
respect better fitted for the purpose. It is 56ft. higher 
than Ullswater, namely, 533ft. above O.D., is 335 acres 
in extent, and has a drainage area. of 11,000 acres. 

Mr. Batema.n's report states that the ground is "ex­
ceedingly steep, yields beautiful water, and lies close to, 
if not in the heart of the heaviest rainfaJl. In the same 
year in which 65in. of rain fell at Hawes Water, 81tin. 
fell a.t Thirlmere "-an increase of 30 per cent. The 
estimated cost of Thirlmere to supply Manchester only 
was £170,000 less than if the supply was drawn from 
Ullswater. 

On this page we give a. map of the route of the Thirl­
mere Manchester Aqueduct. 'Io enable us to give this 
map to a useful scale, it ha.s been necessary t o divide it 
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into three lengths. The three parts are accompanied b y 
::ardinal point indicators, so tha.t the direction of the 
parts forming the ninety.fivc miles of aqueduct made of 
tunnel , pipe, and cut and cover work, may be seen. To 
show the relative positions of the first, second , and third 
pa tts the name cf the towns Farleton and Grimsargh are 
repeated. 

The reservoirs in connection with Longden Dale are 
a s follows:-

CoUccliNJ Clltcl &orage RescNoi1·s at Longden Dale. -
I l:i Be!gM of top 

l'IUI:c of roscrvd r. Capacity. wator Jovol !, TC'I g, above Ord'nco ., 
A Datum. 

- I 

• c 'a Oalloos. Jft Ft. in. 
Woodhead ... .. . ... ... 135 1,181,000,000 il - ') I • 0 
'I' 'd ltiO 1,474,000,000 84 651 3 OrSI e ... ... ... ... . . 
H.bodes Wood ... ... ... G-1 500,000,000 68 &74 6 
Yale House ... ... .. . ... 63 343,000,000 40 503 0 
Bottoms . . . ... .. . .. . 50 •107,000,000 48 4 6 0 
Amtield ... ... ... . . 39 2091000 t 000 52 MO 3 
Hollingworth ... ... . .. 13 73,000,000 52 551 9 

Service R t.!erroirs Supplied front tlte Sto•YJ.ge Resn-voirs - - - -
..: Height of top 

Name of roeervolr. \rca Capacity. .... water lovol g, above Ord'nco ., 
A Datum. 

-
Ac's Gallons. Ft. Ft. in. 

Godley ... ... ... . . ... 15 61 ,000,000 :l1 4i8 0 
Denton, No. 1 .. . ... .. . 7 30,000,000 20 321 6 

" 
No.2 ... ... 6 23,000,000 20 321 6 

Audembaw, No. 1 ... .. . 0 528 000 000 ~?A 340 0 I ) 

" No.2 ... ... 69 371,000,000 22f 3~:j 0 
No.3 102 542,000,000 •)2 323 0 " ... ... -. 

Gorton Upper ... ... ... , 34 123,000,000 26- 259 0 
Gorton Lower ... .. . ... ~ 100,000,000 29 ~44 0 
Prestwich .. . ... ... .. 4~ 20,000,000 2'2 347 0 

' -
'l'otal ... ... . .. ... ... &>4~ 5,985,000,000 I -

A table wa.s appended to the report giving the levels of 
various English lakes a.s under:-

l wds of Engli.,h LaJ;e,t, 
ft. 

llawcs Water ... 
'l'birlmero .. . . .. 
Ullswater ... . .. 
.Buttermere .. . .. . 
Crummoek " rater 

... ... ... 69<1 above O.D. 

Derwent Water .. . 
Be.ssentbwaite .. . 
Grasmere ... . .. 
Wast Water.. . . .. 
Rydal Water .. . 
Uooistoo Water .. . 
Windermere.. . . .. 

0. . . . . . . . 533 
• • • • • • • • 0 477 
. .. ... ... 331 
.. . ... ... 321 
. . . 0.. . . 0 286 
• • • • • • • • 0 226 
... ... ... ~08 
. . . . . . . .. 20,1 
.. . ... ... 181 
... ... ... 147 
.. . . .. .. . 13•1 

II " 
" " 
" II 

" " 
" II 

" " 
" " 
II " 
" " 
" II 

" " 

W .\TER·Tt:BE BUILER,..-.Mr. James Uowdeo, of forced draugbt 
reputation, has challenged aU makers of \\•ator·tube boilers to a 
thirty hours' trial, conducted by neutral experts, of the respective 
merits of cylindrical aod water-tube boilers. The points to be de­
termined are :-(1) Weight; (2) space occupied; (3) evaporath:e 
power; (4) economy, and 5th, waste of beat. The challenge IS 
par ticularly directed at the Belleville boilers. The stakes are to 
be the expenses and cost of the boilers. 

'l'J:tB GitBAT W&TERN RAILWAY AND THE SOOTH-WEST.-Tbe 
Great Western Railway has arranged to run on and from Thursday, 
1st November-Wednesday midnight-a new train from London 
to Plymouth for the accommodation of passengers, parcels, horses 
and carriages. The train will leave Paddiogtoo at 12.15 a.m. mid· 
oigbtdaily, Sunday midnight excepted, and reach Exeter at6.15 a.m. 
and Plymouth at 8.25 a.m, callio,g at Reading, Didcot, Swindon, 
Bath, Bristol, Taunton, and Newton Abbot, where it will connect 
with the 7.30 a.m. train, thence to Torquay aod the Dartmouth 
Branch. The facilities thus afforded will enable business meo to 
reach the West of England with the least possible expenditure of 
valuable time, the journey being performed dlll'iog the night, aod 
the new train will no doubt be largely appreciated, particularly as 
it bas been decided to provide sleeping accommodation for first­
class passengers. Passengers for Truro, Falmouth, and interme­
diate stations to Peozance, will proceed from Plymouth at 9.25 a.m., 
and the time allowed at that station will enable them to have 
breakfast before completing their journey. A through coach for 
Odord will be provided on the new train from Paddiogtoo,and will be 
attached to anew train for Oxford, which willleaveDidcotatl.50a.m. 
An additional train will leave Oxford at 1.10 a.m. for Didcot, 
where it will connect with the new midnight train from Paddiogton 
for the West. On and from the 1st November, the company 
will al.so run a new express merchandise train from Peozance to 
London, which will provide for the delivery of merchandise t raffic 
from Cornwall in tbe metropolis on the day following diEpat~b. The 
new train will leave Penz1oce about 4.0 p.m. daily, Sundays 
excepted, and it will convey, either from the stations direct or 
from Truro aod Plymouth-to wbicb places feeder trains will be 
run- traffic from all intermediate stations aod branches. 

TuB B oLL .\ND DISTRICT I r; TJTOTB o~· E~oiNEERs A~D NA\'AL 
ARCI:tiTECTS.-Tbe fi rst meeting of the present session. 1894-5, 
was held on Monday evenio~, the 16th inst., at the Parochial 
offices, Bond-street, the PrOSident. Mr. F. H. Pearson, being in 
the chair. After the nsunl preliminary business, which included 
tbe election of several oew members, wa.s completed, the President 
delivered a short inaugural address. During the course of bis 
remarks, Mr. Pearson alluded to the extensive adoption of water­
tube boilers for marine purposes, especially in vessels now being 
built for H.M. Navy. Though this type of boiler bas only recently 
been introduced into British boats, it bas been extensively used 
by the French for some years, nearly 100 of their war VO$Sels being 
thus fitted, aod at the present timotweoty-four more vessels for that 
Navy, as well a.s oioe for the Rnssian Navy aod seven new Mesea­
geries Maritime steamers are being fitted with them. Tho British 
Government bas given orders for upwards of thirty of the new 
ve~sels to be fitted with water-tube boilers, aod ~everal private 
li rms are also trying them, so tbatitalmosteeems as if this type bad 
come to stay, although the old tubular or Scotch type will d1e bard. 
'l'be use of aluminium in shipbuilding was also commented upon, 
but the present cost of production is almost prohibitive. The pro­
lon~ed aod costly strikes that have taken place in different parl8 
of the country during the year, the changes that have recently 
taken place in Hull !!hipping firms, and the present condition of 
the eogioeerio~ and ab1pbuildiog trades, were also dealt with. 
F'ollowing on h1s address, h!r. Pearson road a further paper on 
"The History of Hull Steam Shipping," the period being 1840 to 
1850. The various descriptions of the vessel!!. launches, accidents, 
time of. paEsagee,. rates of freight and passa~e money, wages, 
ateamab1p comparues, and the trade of the port 10 ~teoeral during 
this period being most iotereating and in maoy cases amnsiog, the 
whole showing that an immense amount of time must have been 
apeot in reeoarch to secure such a complete record . The meeting 
closed with a vote of thanks t o the Preeident for his paper and 
addreSII, moved by Mr. J . Spear and aeconded by Mr. F. Somer· 
acalee. 
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T HE PARI S METROPOLITAN RAILWAY. 

THERE seems to be little doubt now but that tho under­
ground railway in Paris will soon be put in band. After 
being discussed for twenty years past, it bas become abso­
lutely necessa.ry that something should be done to improve 
the facilities for passenger traffic in the oity, since, unless the 
work is a.t once entered upon, it will be quite impossible to 
deal with the enormous traffic that is expected to take place 
during the period of the E :a::bibition of 1900. So far, the 
difficulties ba.ve arisen chiefly from the conflicting in terests 
which seemed to place the project beyond the pale of settle­
ment. The Government was in favour of the railways in 
Paris being constructed and worked by the great companies 
whose lines already serve the capital, while the municipal 
council insisted upon the metropolitan being taken over by a. 
separate syndicate. It was only upon condition that the lines 
should be purely local tba.t the council approved of the exten­
sion of the Scea.ux Railway to the Place Medicis, which will 
be put in service in a. few months, and the prolonging of the 
hloulinea.ux line ~o the Esplanade des Invalides, of which the 
works are now being carrted out. The council likewise 
approved of the project for constructing the Berlier tubular 
t ramway from the Bois de Boulogne to the Bois de Vincennes, 
and this project is now being considered by the Railway Com· 
mission of the Chamber of Deputies. If therefore the 
Government a nd the Municipal Council could come to an 
understanding there was every probability of the scheme 
being carried out, and it seems, indeed, a.s if the difficulties 
in this respect have been overcome. Alter having examined 
the systems at work in E ngland, hl. Ba.rtbou, the Minister of 
Public Works, bas drawn up a. plan which ba.sjustsubmitted 
to the hlunioipal Council with a. view of securing from tba.t 
body a !reo grant of land necessary for the building of the 
lines, and an exemption from octroi duty upon the material 
used in their construction. The project of hl. Ba.rtbou seems 
to be the more serious, as it is less ambitious than the 
schemes previously under consideration. H e does not pro­
pose to carry out the whole scheme a.t one operation, but is 
in favou r of constructing two lines, one from north to south, 
and the otber from east to west. When these are completed, 
it is expected tba.t no difficulty will be experienced in a 
further extension of the system. The line tr!ltvorsing the 
city from north to south will leave the northern railway 
which communicates with the Ceinture, and passing tbe 
Nord and Est stations, will touch the Central Markets and 
will emerge from the tunnel a.t the Hotel de Ville; it wil1 
then take an easterly direction to cross the Seine, and, after 
passing the Halle-aux-Yins, will enter the tunnel under the 
Boulevard Saint Germain, and on reaching Cluny will turn 
to the right to join the Scea.ux extension at the Place d.: 
hledicis, by which it will be sga.in in communication with the 
Ceintur e. The railway from east to west will utilise the high 
level line from Vincennes as far as the Ga.re de Lyon, and, 
passing by the Gare d 'Orlea.ns, will communicate with the 
north to south line at the Ha.lle-aux-Vins. The section to 
Cluny will be used in common by both transversal railways, 
and from Cluny the east to west line will go by another 
tunnel to the Esplanade des Inve.lides, whence it will use the 
hloulineaux line as far a.s the Champ de hla.rs Station, at 
which point it will be connected with the Auteuilline near 
Muette. The tota.llengtb of new lines to be constructed will 
be 15 kiloms, without counting the existing lines that will be 
used in the system. The cost of carrying out this work is 
estimated at four millions stetling. The railway companies 
are to have control of those connecting lines that already 
exist, but a. separate syndicate is to be formed for working the 
railways to be constructed. As showing the utility of the 
proposed system, it may be mentioned tba.t since the Com­
pagnie du Nord connected its terminus with the Ceinture 
the number of passengers travelling between the Ceinture 
and the Gare du Nord during seven months bas increased 
from 184,000 to 1,060,000. 

LOl\DON A SOtJATION o~· FOREMEl\ ENGINEERS A:!iD DR.\OCRT~· 
MEX.-TLe usual monthly meeting of this society was held in the 
K·room of tho Caoooo-street Hotel on Saturday, the 3rd iost. , at 
7 J>.m., when, in the absence of the president, the vice-president, 
Mr. H. J . Cook, occupied the chair. After the usual 6nancial and 
general business wa.s over a paper wa.s read by Mr. H. A. Parker, 
past-p,resident, on "'l'be City and South London Electric Rail­
way. ' 

BRISTOL CHAN NEL I NSTITUTE OF MAiti i'E ENGL'\EI!Itl>.-A few 
years ago, mainly owing to the exertions of Prof. A. C. Powell, D.Sc., 
and the hospitality of the local University Uollege, a branch of the 
Institute of Marine Engineers was established in Cardiff-the fi rst 
branch, it is claimed, set up outside London of any of the profes­
sional societies which have the metropolis for their home. Under 
the title of the Bristol Channel centro, the new as~ociation gathered 
members from Newport, Swansea, and the neighbouring ports 
held periodical meetings for the reading and discussion of paper~ 
of tb~ same character as those presented to the parent Institute, 
and 10 course of time succeeded in making itself a place among 
the institutions of the district second only to that of the South 
Wales Institute of Engineers. On Saturday the winter session 

341 

BICYCLE MECHANICAL ENGI NEERI NG. 

THE makers of the modern "cycle 11 have afforded 
mechanical engineers some useful hints in the construc~ion 
of wheels and small bear ings, and perhaps on ot he~ pomts 
in the construction of Hgbt machinery and the mach me tools 
used for the purpose, but every now and then some of the 
bicycle makers do things and make things which detract very 
much from their reputation as mechanicians, and make us 
forget their services. Not long since some !irms broug~t out 
a.n elliptical chain wheel for the crank sp1n~le, and 1t was 
said tba.t somebody or some shareholders pa1d a. good deal 
for the patent for this beautiful device for obtaining a. 
variable radius coincident with the varia ble push on the 
pedal. When we were explaining the faUa.cy of this thing 
to a.n ardent young cyclist but learner of mechanics .at one of 
the cycle exbibiticns, the exhibitor, who loudly clauned ~or 
the invention the adva ntages of greater speed and ea.s1er 
work, seemed to think we were anticipating the adverse proof 
which was later to be afforded by experience. He did not 
like the explanation. Tho last new cycling invention, for 
which very great things are claimed, is e.lso to secure greater 
speed with less labour. The claims appear to have about 
a.s much to support them as the oval wheel bad, a~d we 
would not mention this latest mechanical offen ce were 1t not 
tba.t the names of one or two firms usually associated with 
well accepted machines are mentioned in connection with i t, 
a.nda pa.-:-ont company is n ow to be formed for the development 
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THE ORDINARY AND T HE NEW CYCLE GEAR 

and working of the patents for this thing. It is known as the 
Boudard gear, and our readers will be almost sufficiently 
informed to satisfy themselves of the validity of the extra­
ordinary claims made for it, when we tell them that the 
ordinary single chain wheel on tho crank spindle of a. bicycle 
is to be replaced by a.n interna.l1y geared wheel which drives 
a. pinion on a. second spindle, the other end of which carries 
the still necessary chain wheel, but reduced in size. T he 
following diagrams will illustrate the difference. Fig. 1 
represents the ordinary simple erra.ngement with a. chain 
wheel B on a crank spindle C, a nd by the chain K driving a. 
pinion A on the driving wheel bub. This is about a s far a.s 
simplicity and directness can go. The Bouda.rd gear neither 
wants nor bas either of these qualifications usually regarded 
as so desirable in mechanics. In this remarkable device 
greater mechanical efficiency is obtained by adding to the 
mechanism by which a. given end bas hitherto been attained. 
Fig. 2 shows the arrangement. The chain wheel B of Fig. 1 
is replaced by an internally toothed wheel B 1, which gears into 
the pinion B~, shown by the dotted circle in the diagr am, 
Fig. 2. It is on a. spindle which carries the chain wheel B. 
Thus the friction of the internal toothed wbeelB and the pinion 
B~, and of tho bearings of the spindle carrying the pinion B: , 
and wheel B is all additional to that of the old common 
pa.tentless ~~orra.ngement shown in Fig. 1. To acquire this 
extra. friction, there a.re introduced as extra. parts, the internal 
cog-wheel, the pinion gearing into this wheel, the separate 
extra. spindle, and one extra. bearing or pair of bearings or ball 
races. Why these additions a re to make the propulsion of a 
bicycle easier is not shown, although n umerous statements 
are made, none of which are better than those which are 
usually used in the ordinary company prospectus. One 
ingenious supporter of the cause shows that internal gear 
should run with less friction tba.n that of the ordinary forms 
of externally cogged gearing, but as that which is to be dis 
placed by the new gear contains neither internal nor external 
gear, and a.s the internal gear of the new thing is altogether 
additional, the proposition as to more or less friction bas not 
to be considered. It seems incredible tha t such things can 
be put forward, not only seriously, but in the expectation of 
attracting large sums of money from the public. 

was opened with the annual dinner, at the Royal Hotel, and 
membors aod their guests reached the large and unexpected GREAT NORTHERN RAILWAY WO I S 
number of 350. Dr. Elliott, president of the Bristol Channel .- R {. IN CON· 
centre, was in the cbair, and there were present the principal and NECTlON WITH THE WIDENING OF THE 
several. of tho pro~essors of the Uo~versity College, a large number LINE AT KING'S CROSS. 
of eog10eers, manoe and mecban1cal, and representatives of the IN f th t · · b 
shipping interest, together with Board of Trade aod Lloyd's rnr- consequence o e ex enstve alterations t e company 
veyors, aod Mr. James Adamson, hoo. sec. of the Marine Eo- have made to their terminus a.t King's Cross in the way of 
gineers' I nstitute in London. Dr. Elliott gave an interesting extra. platforms and offices, it has been found DE'Cessa.ry 
account of the growth aod prosperity of the local centre in through the ~a.me occupying room used a.s sidings, to provide 
responding to "'fhe Institute of Marine Engineers," proposed by a.cc_ommod~tton a.t H~llowa.y for purposes of making up 
Dr. Maccormack, who claimed for this branch of engineering trarnt: , stormg and clea.urng coaches, and other work incidental 
science that it bad progressed fifty per cent. more than any other . to the general passenger traffic formerly done a.t the tar­
department, a_nd t~at with t~e. diffusion of knowledge by the mina.l s tation. In order to carry out the new arrangement, 
pap~rs sod d_1scnss1on of someties like these, it was no longer trains of empty coaches have to be taken !rom the ter· 
poss1ble, as 10 .1867, for a man like Randolph, the maker · d t d ft b · 1 d & 
of c<;>mpouorl eogmes, to tmy to Mr. Denny, when aEked for iofor· D?I~us a.n r.e urne ' a. er emg c eane ' ·c , a.t tho new 
m~hon, "Go an~ find out for yourself, and pay for it." A Sidings. TblS, a.s a. matter of course, increases the 
tnbute to the een•tces rendered to the Institute by the University numbs~ of trains going to and from the points mentioned 
College w~ paid by Mr. Adamson, the London honorary secretary above. As the ?rdina.ry P.assenger service is already very 
who ~entiooed _that the local centre wa.s increasing at such n ra~ heavy, any blocking of the hoe to enable a train to pass from 
that 1t wa~ poss1ble ne;r;t _year ~b.ey would have a home and dining the down to the up side on tho same level would be a. serious 
ball of tbe1~ own. Pnoctp~l Vmamur Jones, who replied for the inconvenience to the working of the trains, and in mistv 
9ollege, cla1mc~ that tecbmcal education was ~eiog pressed forward ~ea.ther, ~ot unattended with some risk . To avoid any such 
~n Glamorgaoab~re and Moomouthshirc, and particularly io Cardiff, mconveDJence, the company have determined to cross from 
m a manner wb1cb would compare favourably with any other part tb · d t th tb f b 
of the ~ngdo~, while the engineering department of the College .e one SJ e o e? _er mean~ o a s ort subway, parallel 
was bemg rapidly developed, and the practice of the profession 'IVlth one already existtng, which is used for the ser vice 
taught to ~ large number of students. Ne:a::t week the College between _the North London a~d Great Northern Railways. 
wool~ rece1ve the ~rll;&.t testing _machine, which bad cost £3000, It was d1fficult to construct this subway, and still keep the 
and if only a fine bwld~ng we.re gtven them, the authorities would traffic going without interruption, the most difficult being 
soon challenge compansou W1th anything that bad been dooe in tba.t part on the eastern side, and forming the approa ch 
any part of th~ ~orld. An adequate building would require a to the goods and coal shunting sidings. 
6uarter of a mtlhoo sterling, and it wa.s their intention to ask The means adopted to meet the different requirements were 

overnment for a grant of £100,000. as follows : Before doing a.nypart of tbe permanent structure a. 
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pla.tform of timbers, Sin. by Sin., with a.n a.vera.ge length of on a. side, and trussed bearers laid on the ja.ck heads, to form fa.st passenger lines, bad also to .be done ~uickly. These 
14ft., was la.id under the ra.ils, forming the approach to the e. continuous bed for the steel flooring, as shown by the Figs. sections were put together by the s1de of the line, as shown by 
sidings directly over the line of the new a.butment a.nd a.lso 2 a.nd S. The set of eight ja.cks were connected with a. Fig. 6 a.nd dra.wn across to their respective lines, as shown by 
the pier, and some 15in. squa.re longitudina.l timbers under hydrt.ulio pipe worked from one pump fixed on the end Figs. 7, 8, a.nd 9, end then tra.nsferred ~their bea.rings, t~e 
ea.ch of the ma.in lines. In a.ddition to the longitudina.ls, trolley-a. view of one of these pumps is given in Fig. 5. The lines being ta.ken ~p a.nd the .ground bemg exca.va.ted, .while 
cast iron girders were put between the roa.ds with cross steelwork was then put together , a.nd all r iveted up, pa.inted, each portion of bndge was bemg tra.nsferred from the s1te of 
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timbers under the 15in. longitudes, pla.ced 8ft. a.pa.rt, a.s in 
consequence of the a.ngle of skew, the bearing of the timbers 
would ba.ve.,been 21ft., a.lthough the width of the trench on 
the square only mea.sured 12ft. ln'executing the work this 
proved a great convenience, a.s no propping of timbers under 
th(lines: of. wa.y:was _required,_ thus ena.bling the wa.lls, Fig. _1, --

~Trench F ig / . Trench 
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BAil Leyel 
Form1111on ... --- -- --· -~ .. ·-
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Rail Level 
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E levation or Abutment 

a.nd a.spba.lted. This portion ha.s a.n avera.ge length of 110ft. 
by 29ft. wide, a.nd weighs about 200 tons. The time for run­
ning it into its fina.l position wa.s fixed for a. Sunday, between 
8 a.m. and 5 p.m. The heaviest part of the work was taking 
up the tempora.ry timber flooring, which a.mounted to 1500 
cubic feet, and exca.va.ting 300 cubic yards of earth, the mate­
ria.ls to be removed representing 500 tons nearly, exclusive 
of perma.nent wa.y. The new steelwork wa.s drawn forward 
by three winches, the earth and timber being removed as the 
bridge came forwa.rd. When in position for lowering on to 
its bed the pressure was applied, the wedges on which it 
rested removed, and the whole thing lowered on to the bed­
stones. The ballast was then distributed, and the rails laid 
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erection. The rema.ioing three sections, consisting of the up 
slow passenger and the two up goods lines, were. put. together 
in situ, but as the lines could not be stopped for many hours, 
they could only be erected by degrees, the main girders 
being put on to their bearings on one Sunday, and the trough 
flooring in between fixed on succeeding ones. The cost per 
ton of steelwork fixed in the first portion wa.s £18 4s.; for the 
second, £17; for the third, fourth, and fifth, £16 12s.; a.nd the 
sixth, seventh, and eighth, £ 18 ; so that building the bridge­
work by the side of the line and hauling it into position proved 
to be tho less costly, and interfered with the tra.ffic the least. 

The whole of the bridge-work is steel, the main girders 
being plate and I section. The flooring is made with corrugated 

Trsnsver:se section 111 A A .................. __ _ -- ·· -- I -· .. --------------·····-··-l.. ___ o/ii_w_a_/1 ________ , __ ·------------
to be ca.rried up to bedstone level without a.ny stoppage. The 
lrenches for the new a.butmeut and strengthening the existing 
one were then proceeded with and the wall built to coping 
level. The new abutment is a. combination of brick and con­
crete, the strengthening of the old one being all in briok. 
They are both faced throughout with Staffordshire blue briolr, 
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ready for the early Monday tra.ins. The cost of this portion 
of the superstructure amounted to £18 16s. per ton of steel 
work fixed. 

The remaining section carrying the eight main lines 
is constructed with ordinary plate girders, with flooring 
formed with steel troughing. Three methods of erec­
tion ba.d to be resorted to in carrying out this pa.rt. The 
first line dealt with was a. siding, which could be given up 
for some days without muoh inconvenience. The girders for 

and all the work is set in Portland cement mortar. On the this, together with the flooring, were erected in situ-no specia.l 
completion of the masonry, tbe timbers ca.rrying the ra.ils were feature in the opera.tion presenting itself. The second line 
packed on to the wa.lls and all the cast iron girders removed being a. through goods could not be closed for many hours, 
and trenches cut to receive the permanent steelwork. therefore this section was put together by the side of the line 

As the lines forming the a.pproa.ch to the shunting sidings at C, and when completed the lines were removed a.nd the 
could not be r,losed for many hours, and then only on Sunday, earth cleared away down to beds tone level, and the steelwork 
a gantry was constructed on the east side of the line-as drawn into position and bolted to the part already fixed. 
shown on the plan between A and B. On this eight steel This work was performed between 8 a.m. and 1 p.m. The 
trollies, each carrying two bydra.ulic jacks, were placed, four · third, fourth and fifth, being the down slow, down fast, and up 

troughing, S~in. deep and !in. thick. The troughs are filled in 
with a.spha.lte concrete, with the upper surface covered with J. 
Cliffe's pa.tent fibrous aspha.lte. All the bridge-work wa.s made 
and erected by Messrs. A. Ha.ndyside and Co., of Derby. 

After passing through the subway described above the lines 
take a. sha.rp curve to the south, and join the main lines on 
the up side where it crosses the Hornsey-roa.d. To enable 
this to be done an old reta.ining wall bad to be strengthened 
a.nd ra.ised~a.n elevation and section of which is given in 
Fig. 10. The raised portion of wall is made with Portland 
cement concrete, in the proportion of one of cement to eight 
of Thames ballast, and Fletton brick fe.ced with pressed blue 
Stafiordsbire bricks, all set in Portland cement mortar. The 
ba.nks and filling behind the raised retaining wall and ba.lla.st· 
ing of permanent way is made of burnt clay ba.lle.st obta.ined 
from surplus earth from the excavations in t renches, &c. 

l'he whole of the work h as been c&rried out under Mr. R. 
Johnson, !II. Inst. C. E., Mr. H. Lovatt being the contra.ctori 



GREAT NORTHERN RA ILWAY WIDENING WORKS , KING'S CROSS 
( FQr dmript.ion. let t>«'l' 3 1:2) 

Fig. 6 - BUILDING SECTION OF BRIDGE BY SIDE OF LINE Fig. 7- HAULING A SECTION OF T HE BRIDGE TO ITS BEARINGS, FIRST OPERATION 

- - ... - ----
• 

F ig . a-GENERAL VIEW OF EASTERN SECTION READY FOR MOORING TO ITS FINAL BED Fig . 9 - HAULING A SECTION OF THE BRIDGE TO ITS BEARINGS, SECOND OPERATION 
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RAILWAY MATTERS. 
FIFrBEN miles of the German railway at Zanzibar have 

been completed, and the line will shortly be opened for traffic. 

THE Brooks Locomotiv,e Works have received an order 
for thirty freight and thirty passenger locomotives for the Central 
Rtilroad of Brazil, fifteen of which will have Belpaire boilers. All 
will have copper fire-boxes, and all the wheels will have Krupp 
s teet tire!!, 

Two new strategic railways, which are to be shortly 
taken in hand, one leading from the Duchy of Baden into 
F rance, and the other from Rufach to Seheim, are oalcuJated 
to faclitate the concentration of German forces opposite Belfort, 
which is regarded as a point threatening the whole of South 
Germany. 

THE Port Talbot Railway Act, obtained last session in 
Parliament, provides for making a. line of railway sixteen miles 
long and serving three mineral valleys in Glamorgansbire a t pre­
sent served only by the Great Western R~ilway. Miss Talbot, the 
owner of the docks at Port Talbot-which are to be considerably 
improved and enlarged-and of a large por tion of the land for the 
railway, herself provides a large portion of the capital. 

A SHORT while ago the mail train on the Bengal and 
Nagpore Railway ran into a wild elephant which was straying 
along the line near Guilkbera Station. The engine having carried 
the animal about a hundred yards, then left the rails with the first 
fi ve carriages. The elephant was thrown down a b:1nk 60ft. high 
and was found dead at the bottom. No one in the train was 
injured, and no damage was done t o the rolling stock or to the 
line. 'l'his was " bad for the coo." 

A CONTRACT bas been placed with Mr. Woolley, of 
Wrexham, for the construction of about eight miles of the Vale of 
Glamorgan Railway, which portion of the proposed line is at the 
B ridgend side of the route, and will provide employment for a 
year or two for a large staff of hands. Messna. Petbick Brothers, 
the main contractors, are also approaching completion of the pre­
liminary work at Barry, with a view of commencing the excavation 
of the large tunnel in Portbkerry Park. 

WoRK on the proposed new line to compete with the 
Pennsylvania Railroad-the Loyalhanna and Yougbiogbeny-is to 
be vigorously pushed. The line, according to the Rail1ca?1 Nt~cs, 
will run from Mehaffey, in the Clearfield coal region~.,:<> Sewickley, 
on the line of the Pittsburg, McKeesport, and x ougbiogbeny 
Railroad, and will connect with the Bnffalo, Rochester, and 
Pittsburg line at Punxsutawney, and with the Shenango and Lake 
Erie road at Butler, and will make connection with Pittsburg over 
the Pittsburg and Erie, giving an outlet from the Connellsville 
region to the seaboard, the L!lkes, and Canada. 

A NEW carriage, of a class not in use before on the 
Great Northern (I reland) Railway, or any other of the Irish lines, 
has been completed in the central workshops, Dundalk, and tried. 
It is constructed on the Pullman system, the outside framework of 
the cY riage being of mahogany, 45ft. in length, and resting upon 
four coople of bogie wheels, with automatic brakes to all the 
wheels. The interit>r of the carriage is divided into five sections, 
the largest occupying about two-thirds of the space as a d rawing­
room car, and is fitted tbrou~tbout in superb style. This carriage 
is for immediate use on the Dublin and Belfast limited mail. 

THE new railway from Uppingbam to Seaton, 3! miles 
long, on the Stamford, Peterboroogb, and Market Harborougb 
branch of the London and North-Western Railway, at last con­
nects the town of Uppingham, possessing an impor tant public 
school, and having a weekly cattle market, with a railway system, 
all traffic having hither to been by road to Seaton Station, on the 
London and North-Western Railway, or to Manton, on the Stamford 
and Oakham section of the Midland R!lilway. Owing to the alti­
tude of the town, many cuttings and embankments were unavoid­
able, and in one case a long viaduct has been built. The total 
cost of construction was £30,000. 

ANoTHER cable tramway has been recently completed 
in Aostralia., namely, the Ocean-street Cable Line at Sydney. A 
communication from that town, of Au.gost 25th, ment ions it as 
about to be tested. The line was commenced in October, 1892, 
and bas, it appears, cost altogether something like £160,000. The 
line bas many curves upon its 2; miles of length, and it is con­
sidered to be one which tests the system vw severely. The ca'!lles 
altogether weigh 150 tons, and the workin~f the several lengths 
of cable, even without any oar upon the lines, will require some· 
thing like 250-horae power. The engines have been bailt by 
:Messrs. Hudson Bros., of Granville and are horiz:>ntal compound 
surface-condensing Spencer-Inglis Corliss engines. The cylinders 
are 24in. and 46in. diameter, with 5~ft. strokes. There are two of 
these engines, one being a stand-by. The main shaft carries a fly­
wheel weighing 25 tons, and a rope drum, 7ft. in diameter, with 
thirty-six grooves for 2in. cotton ropes. The boilers are described 
as three multitobular under-fire boilers, each rated at 250-horse 
pewer, and working at 150 lb. per square inch pressure. Mr. 
Fischer, of the Department of the Engineer-in-chief for Railways, 
is the engineer of the undertaking. 

SINCE the Dutch-Rhenish railways were transferred to 
the State on October 15tb, 1890, the lines worked by the Ma.a.ts­
chappij tot ExploitatievanStaatspoorwegen are the following :-Rot­
terdam-Dordrecht-Esschen, Amsterdam-Utrecht-'s Bosch -Breda­
E3schen, Amsterdam . Gouda- Rotterdam, Den Haag· Voorburg 
(looaald. ), Rotterdam-den H&.afZ, Amsterdam-Brenkelen· Utrecht, 
Amsterdam· Utrecht-Arnhem-Emmerik, Utrecht- Gouda-Rotter­
dam, Utrecht-Leiden, Rotterdam· Vento, Moerdijk-L.-Zwaluwe-'s 
Bosch, Utrecht-'s Bosch-Boxtel, Vlissingen·Breda, Nijmegen­
Tilborg, Nijmegen-Maastricbt, Eindhoven-Luik, Nijmegen-Arnhem 
( voll. d ienst), Amhem-Zutphen-Deventer-Zwolle, Arnhem-Zutpben­
Zwolle-Leeowarden, Meppel-Groningen, Groningen-Delfzijl, Zut­
pben-Salzbergen voll. dienst, Zwolle-Gronau, Harlingen-Nieuwe­
schans. This company was founded in 1863 for working the Dutch 
State Railways, and the bead offices and works are at Utrecht. The 
office of Rijks Commissaris, or Government Commissioner, is at 
present vacant; but the Assistant-Commissioner is Mijnbeer P. J. 
B reed veld. The general manager is M. J. L. Cluyeenaer ; the secre­
tary, M. J. N. Nivel. Superintendent of the line, M. E. J. B. H. M. 
Engeringh; engineer-in-chief for permanent way and works, M. J . 
Kalff ; and chief engineer for rolling stock, Mijnbeer J. W . S tous 
Sloot. 

I T is stated that there is now every prospect of the 
scheme for the const mction of an elect.ric railway to the summit of 
Snowdon being carried out in a ve ry short time. There a re two 
companies formed, and, as owner of the land, Mr. Assbeton­
Smitb, will take a leading part in the promotion of the project. 
The services of Mr. Duncan Fox, the engineer, have been secored1 and hill plans will probably be formed on the lines of those adoptea 
for similiar railways on the Continent. Unless unforeseen circum­
stances arise, it is, says the Live~·pool P~t, confidently anticipated 
th.at with the advent of !!ext seas.on this railway wi~l be an accom­
plished fact, thus addmg considerably to the 1mportance of 
Llanberis as one of the starting points for Snowdon. I n con­
junction with this interesting project the suggestion is p_retty 
~renerally made that the North Wales Narrow GJ.uge Ra1lway 
Company should extend their line from Rbyddu to Beddgelert, so 
that people making the ascent of Snowdon on the Llanberis side 
might descend on the Beddgelert side, and so have direct com· 
munication with all places on the London and North-Western 
Railway. A Bill for the extension of this li~e has already been 
p1188ed, and it only requires 11. like enterprise on the part of the 
promoters to give to this picturesque district a boon which bot h 
the inhabitants and visitors have long looked forward to, 
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NOTES AND MEMORANDA. 
A METHOD of connecting metal to earthenware is given 

in The & u ntijic Amm can as follows :-The portion of the earthen­
ware with which connection is to be made being unglazed, or the 
~laze having been removed, i t is coated with plumbago, and placed 
10 an electrolytic bath, whereby a firm metallic coating is obtained. 
The lead pipe is then soldered to this coating by a plumber's 
" wiped " joint. By this mea011 are avoided the imperfect joints 
made with india-rubber sleeves, washers or putty. 

IN order to obtain incandescent lamp filaments which 
will stand a very high temperature, M. Baum proceeds as follows : 
-Organic fibres are treated with Y,hospbate ammonia, hydro­
chlorate of ammonia, calcium chlonde and magnesium chloride. 
At a known temperature, the salts of ammonia are volatilised, and 
the filament is formed of the precipitated porous phosphates of 
lime and magnesia. The filaments are afterwards strengthened 
with a solution of gelatine and dilute carbonate of lime. 

MR. MONDIT, of Caen, ha.s published a process for 
bronzing COJ?per, which is briefly thus :- After the metal bas been 
t>coured, it lS covered with the following mixture \)y means of a 
brnsh :-Caator oil, twenty parts ; alcohol, eighty parts ; soft soap, 
forty parts ; water, fortr parts. The mixture is left on till the 
required shade is obtamed, then dried with hot sawdust, and 
coated with a very dilute varnish. The depth of tone can be 
regulated by the length of time the metal is exposed to the solu­
tion. 

TsE new sextuple photographic telescope in the Yale 
Observatory, used in photographing meteoric displays, bas six 
cameras together covering a field equal to 2400 full moons. Each 
camera carries a plate covering a space of 10 deg. square in the 
heavens, and the fields are so arranged as to touch each other at 
the edges, so that the total field will cover 600 square deg rees. It 
will be used in connection with two single telescopes placed at a 
distance of two miles ft·om the sextuple instr ument, with electrical 
connections for simultaneous photography. 

A RECENT Austrian patent for insulating material is a.s 
follows :- Ozokerite, asphalt, and amber are subjected to distilla­
tion in a closed still to a temperature of 400 deg. After the mass 
bas been heated until gases, vapour, or oils cease to escape, it iR 
allowed to cool. In that condition it is of pliable consistency, and 
may either be used alone or incorporated with other substances for 
insulating cables, such as resins, fats, or oils, the proportions of 
these being from 30 to 70 per cent. By this method those sub­
stances present in fossil resins which prejudice or deteriorate the 
insulating properties are removed. 

I N a. paper which he recently read before the Scientific 
C.lngress at Paris, M. de L1pparent expressed the opinion that all 
mountains will vanish off the face of the earth in course of time. 
He declared that, if the actual natural forces at work upon our 
globe retain their present intensity, in 4,500,000 years all inequali­
ties of surface will be levelled. He instanced as:a striking example 
t he reduction of the Ardennes, which were once a chain of t he 
Alps, but which had already shrunk to their present dimensions 
at the outset of the Tertiary epoch. The Alps, he said, exemplified 
the youth, the Pyrenees the maturity, and the mountaius of 
Provence the decliniog years of mountain ranges, while the cent ral 
plateau of France was typical of their death and dissolution. 

Two methods of covering aluminium with meta.llic 
films are given as follows in the Jom"'!Ull of the Chemical Society: 
-" Alnmmium becomes covered with a hard film of copper on 
rubbing it with tin dipped in copper sulphate solution, the deP.osit 
increases in thickness if the coated metal is suspended in a dtlute 
copper salt solution. Aluminium is covered with tin by rubbing it 
with brass moistened with solutions of cert!lin tin sal ts, such as 
ammonium stannichloride, SnC142NH4Cl ; in this case, too, the 
deposit increases in thickness when the met9.1 is suspended in a 
tin salt solution of suitable concentration. Aluminium which bas 
been coated with copper as above described, when suspended in 
a solution of a tin s!llt, receives a coating of tin over the copper." 

AT the Angleur Company's Steel Works a.t Sclessin, on 
the left bank of the Meuse, the A me1-ican Manuj acl ll1'tl' says , coke 
for sm11lting is made on the ground from the small coal of the 
neighbouring collieries. partly washed and partly in the rough 
state, in a battery of 100 Coppee Menier ovens, about 30ft. Jon~, 
4ift. high, and 17in. wide. Tbe use of such very narrow ovens 1s 
rendered necessary by the deficient binding proper ties of the coal, 
owing to the low proportion of volatile matters present, so that a 
high beat quickly applied is requi red to produce a coherent coke. 
The surplus heat of the ovens is utilised in the firing of seven 
De Nayer boilers of 200-horse power each, which together with a 
similar series of Galloway boilers with outside combustion cham­
bers fi red by blast furnace gas, supply the whole of the steam for 
the blast furnace and Bessemer blowing engines. 

A METHOD of preparing hematite artificially is the in­
t roduction of Mr. H. Arctowski, who proceeds as follows:-" A 
current of ammonium chloride vapour when passed over oxide of 
iron, heated to dull redness, converts the oxide into crystalline 
hematite. Ferric oxide heated at 350 deg. absorb~ ammonium 
chloride vapour, and melts to a black mass, f rom which fer ric 
chloride soon distils. The residue absorbs \Vater from the a ir, and 
is a mixture of ammonium chloride and ferric chloride. At 
600 deg. the ferric oxide is partially converted into small crystals, 
and then mechanically absorbs ammonium chloride without melting. 
At 700 deg. the ferric oxide becomes crystalline. The crystals a re 
of the same form as the hematite cryst!lls from Elba. The gases 
of fumaroles contain ammonium chloride\ and the fissures in the 
vicinity are generally covered with crysta s of hematite." 

IN an address delivered before the American Association 
for the Advancement of Science, at its Brooklyn meeting, August 
16ch, the retiring president, Mr. William Harkness, sa.id :-"Those 
who are not familiar with practical astronomv may wonder why 
the solar parallax can be got from Mars and Venus, and not from 
Mercury or the sun itself. The explanation depends on two facts 
-firstly, the nearest approach of these bodies t o tbe earth is for 
Mars 33,874,000 miles, for Venus 23,654,000 miles, for Mercury 
47,935,000 miles, and for the sun 91,239,000 miles. Consequently 
for us, Mars and Venus have very much larger parallaxes than 
Mercury or the sun, and of course the larger the parallax the 
easier it is to measure. Secondly, even the largest of these 
parallaxes must be determined within far Jess than one-tenth of a 
second of the truth ; and while that degree of accuracy is possible 
in measuring short a rcs, it is quite unattainable in long ones. 
Hence one of the most essential conditions for the successfuJ 
measurement of parallaxes is that we shall be able to compare the 
place of the near body with that of a more distant one situated in 
the same region of the sky. In the case of Mars, that can alwayA 
be done by making use of a neighbouring star, but when Venus is 
near the earth she is also Ao close to the s1m that s tars are not 
available, and consequently her parallax can be satisfactorily 
measured only when her position can be accurately referred to that 
of the son ; or, in other words, only dmin~ her transits across the 
sun's disc. But even when the two bodtes to be compared are 
sufficiently near each other, we are still embarrassed by the fact that 
it is more difficult to measure t he distance between the limb of a 
planet and a star or the limb of the suo, than it is to measure the 
distance between two s tnra; nod since the discovery of so many 
asteroids, that circumstance bas led to their use for determinations 
of the solar parallax. Some of these bodies approach within 
75,230,000 milea of the earth's orbit, and as t hey look pre­
cisely like stars, the increased accuracy of pointing on them fully 
makes up for their greater distance1 as compared with l\iars or 
Venus," 

OCT. 19, 1894. 

lliSOELLANEA.. 
TBE question of the formation of a Chemical Depart ­

ment for l:ndia. will be submitted to the Secretary of S tate during 
the current season. 

TBE torpedo-boat destroyer Rocket , the first of tbue 
building for her Majesty's Government by Messrs. J. and (i. 
Thomson, of Clydebank, attained on her preliminary trial , on 
Tuesday last at Skelmorlie, on the Clyde, a mean speed of 28i 
knots, equal to 32 53 statute miles. 

THE si> .. -teenth annual Brewers' Exhibition and Market 
opens in the Islington Agricultural Hall on the 22nd in~; t, The 
number of exhibits will be exceptionally large, and will compriso 
the many kinds of machinery and various applisnces for facilitat­
ing the carrying on of the trade. 

THREE Sheffield firms, Charles Cammell and Co., 
John Brown and Co., and Vickers, Son11, aud Co. , have received 
orders for the citadel and barbette armour of the first-class battle­
ships Mars, J opiter, Hannibal, Victor ians, and Prince George. 
The total weight is 12,500 tons. The plates are to be 
Harveyed. 

ON Tuesday last Messrs. J obn I. Thorny croft and Co. 
launched the new torpedo-boat destroyer Ardent. She is 200ft. 
long, 19ft. beam, and will be fitted with engines and boilers of the 
same type as those supplied by them to her Majesty's ship D..tring 
-which we recently illustrated-guaranteed to ghe her a speed 
of 27 knot.q, 

IN accordance with the wishes of the late Mr. Henry 
Faija, Mr. D. B. Butler will carry on the practice in his name for 
the benefit of the family. Mr. Butler was formerly associated with 
1\ir . Faija for ten years as his chief assistant, bot bad subsequently 
held responsible positions in two cement works. At Mr. Faija's 
invitation and for the last three months of his life Mr. Butler ha i 
the entire charge and conduct of Mr. F11ija's office and business. 

UPON the completion of the defence works for the pro­
tection of the river Medway at Sheemess the Admiralty propose 
to also construct booms for the protection of Portsmouth and 
Davonport Harbours. The gunboats Mistletoe and Firm, which 
are bemg utilised in connection with the boom at heerness, have 
been completed for service, and arrangements are to be made for 
testing a section of the boom as early as possible, the boom being 
constructed of wire hawsers and baulks of timber. 

THE upper reservoir of the Swansea. Waterworks was 
formally opened on the 12th inst. This undertaking was com­
menced in May, 1886, and comt:leted by December, 1891, since 
which t ime the opening has been delayed by litigation. Tbe 
water area of the reservoir is thirty-five acres, the contents 
being 305,464,770 gallons, and the greatest depth 68ft. T bis 
important work has been carried out under the superintendence 
of t he borough engineer, Mr. Wyrill, at a cost of £101,185. 

IN connection with the new American liners St. Louis 
and St. Paul, now building by Cramp Brothers, it was originally 
intended that the boilers of these vessels sbouJd be fi tted with 
Purves' furnaces. American sentiment., however, with re~ard to 
the ships being entirely built at home asserted itself, wttb the 
result that corrugated furnaces have been snpplied by American 
makers at what must have been a losing price. On the other hand, 
the St. Paul is to have Serve tubes, which appears to us a little 
inconsistent. 

AN application ha.s been recently ma-de to the Local 
Government Board for borrowing powers for some additions to the 
Ossett Sewage Works. Their inspector, however, reported that 
the sewage was being merely treated with lime, the land filtration 
having been discontinued. Consequently, the sanction t o the loan 
was withheld, and the Ossett Town C.luncil were requested to 
submit comprehensive proposals for the improvement of the works. 
The sewage is one of the very worst in the kin.gdom, being largely 
woollen trade refuse of a most changeable and refractory kind. 
The Council have engaged the services of Mr. 111. Paterson, of 
Bradford, the engineer who nea rly t wenty years ago car r ied out 
the sewage works, with the main drainage of the dietrict. 

A MEETING of the Consultative Council of the Building 
Trades Exhibition, 1895, was held on the 12th in'!t., Mr. Banister 
Fletcher, F.R.I. B.A., in the chair. The honorary secretary, 
Mr. T. F reeman, F.G S , read the report on last year's exhi­
bition, which was satisfactory, and the council agreed that the 
forthcoming exhibition should be continued on the same lines. It 
was stated during the course of the meeting that architects were 
perfectly satisfied with the display at last year's exhibition, and the 
exhibitors were unanimously of opinion that their exhibits had 
proved eminently advantageous from a business point of view. The 
council for the ensuing year had been considerably added to, and 
it was confidently anticipated that next year would t:·r.:>ve one of 
the finest exhibitions of the kind that bad ever been held. 

A USEFUL table, showing graphically the dimensions, 
equivalent conductors, resistances, and weigh~ of pure copper 
wires and cables, and the fall of potential and approximate rise of 
temperature of any wire, has been published by l\Iessrs. W. T. 
Glover and Company, as designed by Mr. A. H . H oward. Messrs. 
Glover and Company, i P , .Mr. Henry E jmonds, accompany the 
table, which is large enough for easy reading, with the necessary 
directious for reading the dimensions or quantities obtainable in 
figures from the gravbic diagram. Every direction seems to be 
perfectly clear, with perhaps the excertion of that for the curves 
which represent rise of temperature o insulated wires in wooden 
casings. The table is one which will save a g reat deal of calcu­
lation and time, and affords an excellent check on calculated 
values. 

M. HosPITALIER, a well-known French electrician and 
-writer , has d rawn attention to the errors of language in French 
public documents relating to scientific matters. Taus, says the 
Ulobe, in Acts relating to the sale of land, the superficies is given 
in metres instead of square metres ; the Bureau des Longitudes 
expresses the value of acceleration due to gravity in a falling 
body in metres instead of " metres per second." The word force 
is used for " work," and work for "power." All nations exhibit 
the same confusion in the use of scientific terms, which are often 
imperfectly understood, even by so-called experts, and all nationg 
adopt foreign expressions instead of inventing thei r own. It is 
nevertheless t rue that in scientific language lhere should be no 
synonyms; one word should be dedicated to one thing, and have 
a perfectly definite meaning. It is poverty rather than wealth of 
words that science demands. Where compound words a re 
required, they should be formed according to a strict rule, and 
always used in their entirety. 

AFTER many breakdowns, H .M. cruiser Fox bas at last 
made a succeseful trip under forced draught She indicated 9063-
horse power, or 63 beyond t he specification, which gave a mean log 
speed of 20 knots. Dttring the ron a trial was made of Mes ;rs, 
Cutmore's system for effecting audible voice-pipe communication 
between the bridge and the engine-room. 'fhe orders, notwith­
standing the noise of the machinery, were distinctly beard. In 
this invention the ~ound is magnified first by means of a cone 
fixed in the mouthpiece, and secondly by silver tongues placed in 
every angle and bend of the voice pipe. Various subsidiary i&ven­
t ions have been utilised, such as by means of a commutator, which 
works on the pistol-revolver principle, converging orders from 
t wenty different points of the ship to the engine-room ; but the 
primary advantage of the apparatus u that the sound of the human 
voice oau be transmitted with certainty. It is probable that this 
system will now be generally adopted in H M. ships. 
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TO CORRESPONDENTS. 

Registered T elegraphic Address, ''ENGINEER NEWSPAPER 
LONDON." 

•,. • 1" Ol"dw 1o cawid t~blc o!\d COl\(~, vc 111\d it Jtfcaecary lo iJtform 
corr~CI &.\cat lctttr1 of H\qlliry oddrcaNCI lo eM JNbl~, o!\d i"~ 
for iNtrti(m i'lt tAil col\lmft, mtUt m <Ul eau1 be -po'ltied by " largt 
tn11tlopt ltgibly diruttd by 1M writtr lo Aimu(f. ca!\d beomg ca ~ny 
po~tagt 1tcamp, i" tmln- cheat a!IIWrl rt«ivtd by "' mca1 be /lWVCif'dtd. to 
eMir duti11aticm. No ftOtiee CIJ'It be tcaltnt qf COIIlmliJticcatlON w"ieA d4 Mt 
e<m~ply wit.\ t.\ue iNtn1dWml. 

• • We canMt t~?ldtrtca.U lo rthll'lt drcnri~~g1 or -•~pCI; vc atilt fMrt. 
.. j !Wt. rfJtl'Uit corrupoftdmu lo ktq copiu. 

• .~ .AU lctttr1 ill~ /tw iNtrtiotl tft TID &wom...-. or CO!tfcaifti"9 
quutioN, IMtlld be CI«<O!!ponw by t.\c -- lliWI oddrcu 0/ CM wnur, 
ftOt NCU«Jrily for ptd>liccali4m, bvt cu a JIN!Of ~~ good fa iL\. No Mti« 
wAatcwr ea" /)( lal:nt qJ 07101\Y1ftOIU comml1Jtwnti4>!u. 

J. W. II (Brixton) -{1) Tilt t••ginu are itltnti<'al aaa in tnuylinder1. (..') ru. 
J. D • .&Nl> Co. ( t'raction Eog!oe.s).-Tilt aut/lor of Utt lttkr I'J teh.kh you 

,·efu !JOtt h i• 7141/lt a~t<l addTfM--4tt po.g • .!76. 
T. E -rou tfo m~t require any pipin!J. 1/ yo\1 tum dotM U1t tnd o.f your 

t.rhau.~t pip. our tht tcakr in tilt Iaiii; 10 thcat IJ1t tzhaaut attam blOJCI dotrn. 
on it. VOl' <'an lltal 1Ju trOUT HO dt[l. to f!OO tlt[l. 

A. D. (13lomfield·street).-//ovt you con.ridtl'({l/Ju co1t? Ua ayouconaideretl 
trhat 1rovld happen to Uit platu of G boiltr in lo 1rhi<'h you pumpccl a llt'O•l{} 
wlint 10/ution o.c ft&l; TM idta is 1~/iolly unpractico.lfrot•t /lr&t lo /cut. 

.E~-raoPv.-blony Jltt·•on.t haa tra.tltd moMy in for~ing air inlo boilt•·•· 
Tlttrt i4 no tronomiro.l ad ,•anLage to bt obtainttl tt:tn m lhtory, and pt·ac· 
tict /Uti in U1 i1 ca.tc o.ltca•t• 1>rovtd the troth of tlitO•il· Tlle>·e ot·t rcfertnu• 
lfllht IUbj trl i ll iJarl: ltuuibtt'l O/TRII Jl:NOIN&&R1 tchich art tWt ofptint. 

CORROSION OF llOILJl:RS. 
(To tht Hditor of 1?tt Bngin.eer. ) 

SIR - Can My comlspoodont refer me to MY case oJ boiler corros!oo 
duet~ sulphate of soda In water tnken from 11 rivet? 

London, Octobor l Oth. lltOB·PRESSURE ~TEA 'I· 

F lSH HOOK MAKING KAOHrNE RY. 
(To IM Bditor of Tht Bngin.etr.} 

S1a - I shall be much obliged to any reader who will tell me where I 
c:1n obtslo the neceMary machinery for m'lklng fish hooks. S. F. 0. 

October 1 it h. 

CllROHE ORE. 
( ro t.\e &litor of TAc .8"9'iftU7'. ) 

SIR -Would any correspondent klndly answer the following questions? 
-(I) 'who are the beat firms who p urchase chromo ore? (2) What i• the 
present current price landed c . l.f t.>r chrome oro abowlng from 6; per 
cent. to iSi per cent. of cbromite? (S) Ie there a good demand.? (4) 
What orea are the chJef cooatltu11nts in (a) yellow metal, (b) Mti·fnctioo 
metal? W. C. W. 

Wellington, New Zealand, August ~ith. 

- -
8UB8CRIPTION8. 

To ENODfDR CIJ'It be Mil, Of ordw, ~ Clft~ ~~ i" ,._ ~ -~try 
at 1M 11CINIU roil'IDCiy 1latWN; tw d can, t( pr4fe11 ed, be Npplifd dtr«l 
frqm tM oJf,ct tm thefollowi'llg ttrml (paid in admftCt):-

Ho.lf-yto.rly (iftChuling double 'llUfMtr) • • • • 8J 1(1. 8cl. 
Ywrly ( ind'IUling hoo doub/.t nllmbtrl ).. • • n D1. Od. 

(/credit OCC\Ir, on utrca cAarye of two •hilling a cand lizptnce per ca"""• wiU 
be mMe. Tuc ENOlN'&&R " rtgilttrtd for Cra711'111iuitm abroad. 

A compteu ut of TO"& E NODfDR con/)( had tm application. 
In CONtqutnee ofiM rtdllelion of po~tagt tm n.ewp«ptrl lo OM "~ I'CIU 

(or any duti714titm o\lt.ti<U t.lie Unittd Kingdom, Ftwri{rll 8\lh#riptioM 
will until furlhn- Mtiu, be rcctivtd at 1M ratu givtn bdov. Fortign 
.6\lb~-ibtr• paying in admme at thue Ntu will rectivt Tlm Jl:Non:u:R 
t#ttlly «nd po~t Jru. .6\lb•criptiona ltl\t by P01t·offtcc Ordn' mtUt be 
occompoJtied by lctttr of advice 1o tlw P16blUAtr. 

TB!If PAY&ll OoPIU-
Ha./1-yto.rly .. • • .. ~· .. • • • • • • .6J 1&. Od. 
Yt4rly . . . • . . • . .._. . • • • . . • • n 161. ()c:l. 
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HaJI·yto.rly • • • • • • • • • • .. _ .. n o.. Sd. 
YC4rly _ . . • • . . • • • • • • • • • • 1:2 01. 6cl. 

BU.DOIO O.t..ns.-TAc Ptlblillur Aal i1t 1tock Nadi"9 CIJIU wAieA will Aold 
t.\irlult eopi.u qJTu EIIOJ:NDL ~ 21. 8d. to.eA. 
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cAargtd OM Milliftg. TAc li1le a\'tmgu """' word~. Jl7Mil a" advtr'Nt· 
mmt tM~Jn~ru oft i"" tw more, 1M cAarge il Ult MiUi"91 t"" incA. AU 
liftglc adwrtiumenu from t.\c CO\IJttry "'"'' be CI«<O!!pGftW by a Pwt-o(ftcc 
Qrdtr iJt poymtftt. A LUniGu Ad"trtiltmtnCI will !>( iNtrted wit.\ all 
proctico.l rcgt~l4rily, but rtgtll4rity ca~tMt be gtl(Jra!Uud ift ally~ cou. 
All t%'Cf]lt wdly ad\'ertilemmu arc tcaltm IUbitct lo tAil eoftdit14m. 

Pri«.t /tw Dilplaytd AdVtrtiHmti\U '" II orditwlry .. IJM "lptCial" J)Oritio!tl 
will be ltl\t Oft opplicatio'lt. 

Advertltemenb cannot be lneerted unleu delivered before 81x 
o'clock on T hursday evenlnc ; and In conaeq).lence of the 
neceulty for coin& to preu early wi th a portion of the edition, 
AL TERATIONB to lltandlnc advertleemenb should arrive not 
later than Three o'clock on Wednesday afternoon In each week. 

Lttur1 rclcati"9 lo Adwrl"-CI o!\d CM PtlbliiAj"f ~~ of tAe 
poptr liN to be oddrcutd 1o "'' PtlbliiAtr.L Mr. 8fd""Ylniu; all ot.\tr 
lftttrt to k oddrmfd to t.\c Bdilor o{Tn •KCIDIDL 
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KBBTINGS NEXT WBBIL 
I N,.TITUTION o .. M~RINJ: RNotNU:I\8. - Wednesday, October 24th. 

Formal opening of the extonalon of premitea by the President. Members 
wUI a.-wem ble at 7.80 p m. In the Lower Room, where the inaugural 
:lddre!s vo1U be d elivered. 

l N<oTITUTlON 01' MYCRANif'A I. E>~OIN'Il:ll.'!-\\'edne3dny Rnd Th•lr&e!ay, 
October 24th nod 2f>th at 2ro, Great <reorge·Rtreet, WeatJDJnRter, nt • .SO 
p m . Pa~rll: "Tho Mannftu'tnro of Stsodard Sere~ for Jofl!c~ne·lllt\de 
Watches, by Mr. (..harlos .J. lle\\•ltt. of PTcscot. on\\ odoeRday; Drillloe­
MAchlnes for Cylindric&! BoUer Shell8," by l\fr. Samuel Dixon, of Man· 
cheater, on 'Thu.rlldsy. 
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RAILWAYS AND TBE BOARD o~o· TRADE. 

RIGHTLY or wrongly, mMy persons traders ~d others, 
bold that the action of the Board of Trade m all that 
relates to railways, their construction and working, is 
prejudicial to commerce, oppressive and unsatisfactory. 
t::>uch charges are made by persons ? f sufficient i~fluence 
to give them importance. The railway compames and 
their officia.ls bold their peace a.nd refuse to express an 
opinion. It is worth while to con~ider some of the_ facts 
which are more or less beyond dtspute, 8Jld so a.rnve at 
the reasonableness or emptiness of the charges in 
question. These charges imply that the Board of Trade 
or its inspectors insist on an unnecessary a?d costly 
method of working branch and narrow gauge hnes ; that 
ha.rd-a.nd·fast rules arc applied without intelligence or dis­
crimination · 8Jld t hat there is no sympathy between the 
Board on th~ one hand, and the railway companies and 
trading community on the other. There are besides 
questions concerning bye-laws, terminal charges, rates, 
a.nd other money matters, with which it would be to 
some extent beyond our province to deaJ. We propose 
to confine ourselves to the consideration of the action of 
the BoSJ:d of Trade in what may be termed matters 
mechanical, and we may say at the outset that 
while we are very far ft·om echoing the complaints 
so freely ma{ie, not unfrequently by wholly irresponsible 
persons, we bold on the other haLd, that it is ~dvisable 
that the position as it stands should be exammed and 
revised. . 

345 

rare Again it will be found that one inspector always 
take's it for 

1 

granted when a collision occurs that an 
engine drh·er has been in fault; another throws the ~lame 
on a signalman. 'Ye have, indeed, before readmg a 
report only to look at the signature to be able to say 
what the drift of the inquiry will b?• a.n~ what 
the verdict. When it is obvious!~ unposstb~e ~o 
say that either a. driver or a. stgnalma.n 1s m 
fault then the rail way company must be blamed, 
and 

1

tbe blame is not infrequently abs.urd. Not long 
since a collision occurred of no great 1mporyanc.e. It 
arose from a. number of small causes all contnbutmg to 
the same end. The inspector was ~ard up to find any­
one in particular to blame, so be .latd the fault on a lofty 
distant signal which bad been m work for more than 
twenty years,' a.nd "advised" its ~st:wt re~.oval to 
another place. The fact that the extstmg pos1t10n had 
been sanctioned by the Board of Trade, and that no 
complaint bad been made for ~wenty years, w~nt for 
nothing. Recently some of the msp~ctors found t!l lon.g 
hours an excuse for everything. This long hour tde.a ts 
worked in a most unintelligent wtJ.y. An express. dm·er 
takes his engine 120 miles down the country m the 
mornina. The run accomplished, be bas little or no 
further ~ork to do until the evening, when he takes. an 
up train to town with the same engine. From the tune 
when he came on duLy until be signs off is, say, ten 
hours, his actual working timo is not fi \"e hours. If an 
accident occurs towards the end of the day we 
are told directly, or by implication, that it was 
brought about by the fatigue of the over~orked 
driver. As regards the questi~n of contmuous 
brakes nothing eM be more unsatisfactory tb~ tbe 
attitude assumed by tbe Board of Trade. The contmuous 
brake is evidently still regarded , after twenty years 
of service as something dangerous and untrust­
worthy, ~d an absurd re~lation is in force th~t no 
driver shall ever use the contmuous brake on entermg a 
terminal station. At first sight it seems that the Board 
of Trade inspectors believe that a hand brake on a tender, 
and two or three others in guards' vans, ca.n do t hat 
which the automatic brake applied throughout a. train 
cannot do. This however, is not really the belief of the 
inspectors. Wh~t they mean to say is that trains shonld 
not be allowed to enter terminal stations at high speed, 
but for some inscrutable reason they prefer to use the 
elliptical method of phrasing, 8Jld say that only the band 
brake shall be used to stop a train in a terminal station. 

The railway companies assert, 8Jld not without. reason 
we think, that the a.ction of the Board of Trade IS often 
vexatious and that it entails a great and useless outlay. 
We have ~o reason to doubt that the accusation is largely 
well founded. " 'e do not see bow it can be otherwise . 
Officers in the Royal Engineers however considerable 
their professional att.a.inments and keen their sense of 
duty, can scarcely be in touch with either traders' 
or railway companies. They .ma.y, and no doub~ d?, 
insist on taking care of the public to a.n extent which ts 
not wanted or warranted by the fa.cts. They are apparently 
impressed with the notion that a. railway company is 
a more or less dangerous and wicked institution, which, 
unless carefully watched, will destroy .im.mense quantities 
of it own property by gross or even crtmmal ca.:e.lessness. 
They bold that signalmen are as a class so Vlctous that 
unless watched with precaution they will rather wreck a. 
train than lose their supper. E ngine drivers are so 
depraved that they think no~hing of ru.nnin.g past .signals, 
even though they thereby mcur the tmmment r1sk of a 
dreadful death. In a. word, the theory of the railway 
department of the Board seems to be on all fours with 
that of the marine department, which holds that the 
shipowner can do no good thing. We in no way blame 
the Royal Engineer officers who now look after our rail. 
ways. They represent a system, and the system is bad, 
but they are not in fault. They act conscientiously a.ccord­
ing to their knowledge a.nd tra.i?ing. . That their inBne.nce 
is repeatedly exerted for good ts qwte beyond question, 
but we bold that the time bas arrh·ed for inquiry into 
the relations of the railway companies and the Board of 
Trade. There is a clamour for greater facilities of 
transport, and it is asserted that the Boa.rd of 
Trade stops the way. The truth or falsehood of 
the statement ought to be made plain by inqniry 
and investigation. Select committees are the rule. 
Let us have one to inquire into the relations of the rail­
ways and the Board of Trade. For ourselves, we bold 
that a large infusion of the civilian element would proYe 
of great advantage. In the natura.l course of events, 
most of the officers now acting as inspectors will have to 
retire within the next f~w years, full of yea.rs a.nd of 
honour. They should be replaced by those possessing 
experience in railway working, and able to discriminate 
between what is necessary for the safety of the public 
and that grandmotherly carefulness which insists, as we 
have said, that it is better to have no railways whatever 
than incur such risks as no other nation on ea.rth hesitates 
to face. 

The action o( the Doa.rd of Trade is mainly exerted by 
its inspectors. A line cannot be opened for traffic until 
it bas been passed by one or other of these gentlemen; 
and it seems to us beyond doubt that they dema.nd for a. 
small branch line the same general excellence that is 
needed on a main road. Dozens of examples of this 
might be cited- as, for instance, a case in which 
there was only one engine a.nd train used on a 
branch line. This had been worked for years, with­
out accident and with perfect success, with three trains 
each way per day, until one day an inspector insisted 
that the little terminal station should be provided with 
an elaborate system of signa.ls at a very considerable 
expense. When the signa.ls were completed a.nd bad been 
passed, they were fixed at " dMger," 8Jld no one ever 
troubled his bead about them subsequently. Roads on 
which the speed is never intended to exceed tbir~y mi~es 
an hour have to be sleepered and ba.llasted and made Wlth 
a.ll the heavy expenditure needed on a main line over 
which express t1·a.ins thunder at sixty miles an hour. 
The result is that the cost of a. railway becomes pro­
hibitive. In other countries-notably in the United 
States-cheap lines are made which serve e.n excellent 
purpose; but there is no Board of Trade there to 
interfere. It may be that the officers of the Board 
have no choice. On the other band, it is possible 
that they exert their authority just as they please, 
without the smallest consideration for the wants of 
the country. They virtually t ell farmers and traders, 
"You shall have a first.class line or no line at all." 
Whether e. line is to cost £5000 e. mile or £15,000 is a.ll 
one to them. They care nothing for the outlay. All 
that they demand is the nearest approach to perfection. 
With nothing less will they be satisfied. I n its way no 
doubt thisi.s all very well, but it is carrying the dem8Jld for 
excellence so far that it may be ruinous. It is as though 
Government insisted that we should all use Turkey 
carpets or go without carpets al together. After every· 
thing bas been said that need be said about the rules 
and the Acts of Parliament under which the Board of Trade 
discharges its functions, the whole ground is far 
from having been covered. Beyond question a great 
deal of power rests in the hands of the inspectors. To 
all intents and purposes they are aJl.powerful. No rail­
way company thinks of appealing a.gaiust the decision of 
a.ny one of these gentlemen- possibly because it is so 
difficult to know to whom the appeal can be made. 
Ultimately we suppose it could be addressed to Parlia­
ment, which is tantamount to saying that it cannot be 
made at all. Now it so happens that for some reason 
not very easily comprehended all the inspectors are 
Royal Engineers. They rank as majors, colonels, or 
generaJs. lo a word, they are military men with a mill. THE INSPECTION 01-' RAILWAY HRlDGES IN I NDIA. 

ta.ry training, and not possessed of any special knowledge LAST year the Government of India issued rules as to 
of railways or railway working other than that which they the strength and loading of iron a.nd steel bridges, for the 
pick up in the course of the discharge of their functions. guida.nce of officers entrusted with the duty of inspecting 
It goes without saying that they are one and all highly I new railways. These rules were adopted after prolonged 
honourable men. What they think, and the generaJ consideration, and were submitted for criticism to all the 
nature of their methods of reasoning about railway 1 principal railway engineers in India as well as to the 
matters and railway men , can easily be gathered from Secretary of St.a.te's advisers at home. Tbey deserve 
the published reports of inquiries into railway accidents. the attention of English engineers both because Indian 
Reading them as they come out for a series of years bridgework will have to be built under these rules, and 
teaches the reader a good deaJ about those who wrote also because some move in the same direction will pro­
them. We learn , for example, that whenever a. railway bably be made on the itl't of our Government sooner or 
accident occurs, some one must be in faul t. The pre- later. The present :m5ard of Trade rules are so anti­
conceived idea is that a species of crime bas been quated as to be practica.lly useless. The new I ndian 
committed, and the criminal must be sought and found. rules are as follows :-tl ) For MY member of a rail­
In some of the reports we find it admitted now 8Jld then way bridge of wrought iron or steel, the tota.l work­
in a very besit.a.ting fashion, that it is possible a. man ing load is to be taken as the greatest moving load, multi­
may make a mistake without being guilty of aggravated plied by a coefficient and added to the a.ctual fixed load. 
manslauehter; but suQb a concession to public opinion is (2) The ~oeftigient to be used for lhi.s purpose is 2·0 in 
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all cases, except for the upper and lower booms of 
triangulated girders, for which a coefficient of 1·5 
!Day b~ used. (3) The . stress per square inch, either 
m tenston or compressiOn, due to the total working 
load thus . calculated, is not to exceed the following :­
Wrought 1ron, 7 tons; steel, 9 tons. (4) The working 
s tress per square inch given above, whether for tension 
or compression, is to be taken on the net available area 
at the weakest part of the member of the structure to 
'~hich it is applied, after deducting all holes for rivets, 
pms, bolts, &c. (5) For members in compression, the 
working stress given above is subject to such reduction 
as may be necessary according to column formula. (6) 
For the purposes of this rule, "fixed load" is to be taken 
to mean the weight of the structure itself, with roadway, 
flooring, ballast, permanent way , &c., complete. (See 
also " wind.pressure " below.) " Moving load" to be taken 
as follows :-(a) A t rain load for each line of rails calcu· 
lated as specified under "train load" below. (b) If there 
be a road or footway in addition to, and distinct from, the 
railway, an additional moving load of four tons per 100 
sq. ft. of such road or footway. For the purpose of ca.lcu. 
lating the train load to be allowed for on each line of rails, 
the" type train " is to consist of two engines with a train 
of loaded wagons taken at a uniform weight per foot run 
on the 5ft. 6in. gauge, 1·2 tons; on the metre gauge, 0 ·8 
tons.Theen~esaretobetakenasronning~therin 
the ordinary way or coupled bead to bead, and occupying 
any position in the train. To facilitate the determination 
of the stresses which may be produced by the " type 
train," a diagram of a "type engine" is given in an 
appendix. It is to be understood that t his diagram 
does not represent any actual engine, but an imaginary 
engine so designed as to produce on a bridge the most 
severe effect practicable under tho specification. The 
amount of wind pressure on a railway bridge is to be calcu· 
la ted on the assumption that the maximum normal pres· 
sure may be one and &·half tons per 100 square feet of 
surface exposed, the surface exposed to be reckoned as 
follows :-(a) A train surface ca.ll}ulated on a height 
of 18ft. 6in. on the 5ft. 6in. gauge, or 11ft. on the metre 
gauge, multiplied by the total length of the girder. (b) 
The actual surface-as seen in elevation-of that portion 
of one girder which may be below rail level, or at a height 
above rail level of more than 18ft. 6in. on the 5ft. 6in. 
gauge, or 11ft. on the metre gauge. Also (c) In the case 
of triangulated girders , the actual vertical surface-as seen 
in elevation-of that portion of the leeward girder which 
may be below rail level, or at a height above rail level of 
more than 18ft. 6in. on the 5ft. 6in. gauge, or 11ft on the 
metre gauge. The total wind pressure thus calcu. 
la.ted is to be provided for by a. proper system of wind· 
bracing or floor.plating, and its effect taken into account 
as forming a part of the stress on the chords of the main 
girders. Proper arrangements must also be made a.t the 
girder ends to secure sufficient stiffness to resist racking 
action, where diagonal stiffeners are not used. Wind 
pressure is to be t reated as" fixed load," and its effects on 
the different members of the structure is to be allowed for 
as provided in the rule for " Maximum Permissible Stress." 

In the appendices following the rules , particulars are 
given of the en~e loads allowed, and a " type " tank· 
engine is represented, which is to be used for tbe purpose 
of calculation. For the 5ft. 6in. gauge this engine has 
eight coupled wheels, with 15 tons on each A.xle; it 
measures 82ft. over buffers. F or tbe metre gauge tbe 
engine has eight coupled wheels with eight tons on each 
axle, and measures 24ft. over buffers. It would facilitate 
calculation, without any sacrifice of a~uracy, if a uni· 
form load per foot extending over r given distance, 
corresponding to the length of two engines, had been 
prescribed instead of definite axle loads. Cross girders 
would then have required a specification of the load they 
should be designed for to vary with the spacing. No one can 
say what the distribution of loads on engine wheels will be 
twenty years hence, and it is a useless pretence to imagine 
an exact distribution of the load on axles at definite dis· 
tances. Assuming, for the moment, that it was the right 
policy to issue rules laying down bard.and.fast maximum 
limits of stress under given assumed loads, and that these 
rules bad to be compressed within the compass of so many 
lines, we are inclined to think that the rules above quoted 
are about as reasonable and clear as such conditions 
would allow. This, we take it, is the meaning of the 
approval expressed by a large majority of the engineers 
consulted on the subJect. We may observe, in passing, 
however, that this approval should not be made too much 
of. A set of draft rules were drawn up by the Govern· 
ment, printed, and sent round for remarks. The criti. 
cisms and proposed amendments were not, so far as we 
know, submitted to the same body of en~eers for 
consideration, but the approval of the rules as originally 
drafted was inferred from the fact that, taking the rules 
one by one, each rule was approved by a. large majority. 
It does not follow, however, that some of the amend. 
menta would not have been carried if they had been 
submitted in the same way. The most important ques· 
tions raised by these rules, to our mind are, firstly, 
whether it is wise to lay down definite limits of stress 
and load applicable to all railways independently of the 
nature of the traffic, the nature of the iron or steel 
employed, and other circumstances; and secondly, 
whether, if such rules are necessary, they do not need, 
for efficiency, to be much more elaborate and particular. 

We do not intend here to enter on the very wide ques· 
tion of whether Government inspection of such structures 
is a desirable thing. For good or evil it exists, and is 
likely to continue. We should like to see it made more 
of a real safeguard to the public, and less of a. harassing 
and expensive burden to railways of small traffic. These 
two objects are not, we believe, incompatible, but such 
rules as these now in force in India serve neither one 
purpose nor the other. A bridge might fully comply 
with these rules, and yet be dangerously weak in a dozen 
different ways. On the other hand , a bridge might be 
absolutely safe for the traffic it was built to carry, and 
yet require a large additional expenditure to bring it up 
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to the standard of the rules. India. is the last country in 
the world where extravagance in railway e:~:penditure is jus. 
tifia.ble, and a policy which compels every line to be built and 
equipped on a standard only reoJly required by the m ost im· 
portant roads involves extravagance of the most serious 
kind. We quite admit, however, that inspecting officers 
are not to be left to their own devices in such a matter as 
bridge stresses. The rational way, it seems to us, of 
securing the safety of the public would be to establish 
some such requirements as the following :-(1) Before a 
railway is opened for traffic, copies of the working draw. 
ings of each bridge, with complete calculations of s tress, 
copies of tests of materials , and all other necessary data, 
shall be supplied to the GoYernment, and certified as 
correct by the chief engineer of the railway, and shall 
be verified by the inspecting officer, who shall also make 
such tests as may be desirable. (2) Beiore the work on 
any bridge is commenced, the drawings may be submitted 
for approval, so tba.t it will only remain, when the work 
is finished, to verify that it has been properly carried out 
n accordance with the approved design. (3) The per. 

missible loads and speeds on any new railway will be 
determined before sanction is given to the line; and for 
the guidance of the engineer in preparing bridge designs 
the Government will , if requested, decide beforehand 
what stress, as a fraction of the breaking strength of the 
material , will be sanctioned for the various parts of 
the bridges on the line, under the loads agreed on at the 
maximum permitted speed. 

For the purpose of carrying out these regulations the 
Government should have o. competent officer specially 
deputed to the task of making a. really effective and inde· 
pendent examination of the designs submitted. It would 
not be his business to criticise or amend in any way, 
unless where there was actual demonstrable weakness. 
His task would be immensely simplified by being able to 
call on the rallwa.y engineer to provide him with stress 
diagrams and calculations, since it is far easier to check 
the correctness of such calculations than to make them 
afresh. If, however, each of the many railway inspectors 
in India is to calculate the strength of each bridge on the 
line he inspects and certify to its strength, and if rules 
for stress and loads are to be given him, such rules, 
in our opinion, should go much more into detail 
than do these Indian rules. The author of them 
appears to make the common mistake of confound. 
ing brevity with simplicity . Suppose, for instance, 
some separate rules had been given for plate girders, 
would the rules then have been less simple ? 
Not in the least. The pla.te.girder rules would simply 
be non.existent for the purpose of inspecting triangulated 
girders. If the inspector had to carry these rules in his 
bead we could understand the sacrifice of efficiency to 
brevity, but we understand it on no other ground. These 
rules govern the design of all railway bridges in India­
where bridgework forms a. larger item in railway con . 
struction than it does in most countries-and one would 
have thought that the object of securing the most efficient 
bridges at the lowest cost was far more important 
than that of cutting down the rules to as few words as 
possible. To pick out one or two of the most conspicuous 
disadvantages of this process of compression, we observe, 
first, that nothing is said about the strength of fastenings. 
The inspector, we presume, will have to examine the 
bridge as regards the proper design of joints if he 
examines the design at all. Why is it m ore necessary to 
give him a rule for the stress on bars than to give him 
one for rivets? Then Rule 2 seems to us much too 
rough·and.ready. It draws a.n unjustifiable distinction 
between, say, the end diagonal of a triangulated girder 
and the adjoining length of boom. Tbe cross·girders and 
the end diagonals of the main girders are assumed by it 
to be in the same condition as regards the dynamic effect 
of moving load, which is far from being the case. The 
materials of which the bridge is built are not alluded to 
at all except as " wrought iron " and " steel." To be 
effective, such rules ought to be a complete specification 
such as is issued by an American rail way company in 
inviting designs and tenders for o. bridge. Such detailed 
rules would assist and not hamper the inspector. The 
present rules may probably be regarded as a step in that 
direction. 

COAL MINING MACHINES. 

IN the reports of the State Inspectors of Mines for Dlinois 
there are some facts given that should be of interest to this 
country, and tbat carry further forward the figures we gave 
a year ago in THE ENOU\'EER. They refer to the use of 
mining machines in the coal mines of the State named. 
Last year it appears that the number of the mining 
machines in use in the coal mines of illinois bad increased 
to 310, or an increase of 69 in the two last years. There are 
seven kinds of machines in use, the Harrison type being by 
far the most numerous, and next the Ingersoll.Sergeant seems 
to be numerically preferred. These machines are in use in 
forty.one mines, so that there are on the average more than 
thirteen machines in each of the mines. The yield of coal 
was just about one.fourth of the total produced in the State­
over 4,595,000 tons in the year, so that there was an output 
that is now large enough to give at least some idea of the 
relative cost of machine mining. The first of the facts 
that are given is that the number of men employed at 
the me.chine.opera.ted mines was last year 4314, e.nd the per­
centage being taken, there is the further fact that whilst a 
little over 12 per cent. of the tota.l men employed in the coal 
mines of illinois were thus employed, yet the output, as we 
have just said, was 25 per cent. of the total- a very striking 
contrast. A table is given of the average production of 
each kind of machine, which shows that they vary in 
output from 6239 tons to 17,784 tons. But the number of 
the men employed in operating the machines varies- some 
kinds needing 6·4 men on the average, and others up to 
20·1 men each,· so that the actual yield is not to be 
taken from the mere average only. For the whole 
number of machines in illinois, there is now need for an 
average of 14·2 men each, which is a.n increase on the 
number in the previous year, possibly due to the variation in 
the types of the machines. I t is to be observed that the 
yield of the machines was on a working that on the average 
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was a fraction over 250 each per yee.r ; and taking the mines 
where machines are exclusively employed, it is found that 
they vary in size, one producing only 21,000 tons in the year, 
whilst other collieries rise in output to as high as 304,000 
tons, which is produced by 206 men in 255 working days, 
about eighteen Harrison machines being in use. Differences 
in the kind of seam, the nature and working of the coal, and 
other variations may influence the use of machine or hand 
labour, but the facts that are above summarised are of interest, 
and may ba.ve value to those who have the oversight of coal 
mining in this country. 

NEW WATER SCBEMl: FOR EDfNBURGB. 

F oR many years an improved water supply for Edinburgh and 
the district bas been regarded aa highly essential, and if the 
increase in population of the capital bad been e.nytbing like 
as rapid as in the case of Glaegow, definite steps to this end 
must have been taken long ago. As far back as 1871 an 
attempt was made to appropriate the waters of St. Mary's 
Loeb in Selkirkshire. A strong opposition to any utilitarian 
tampering with a lake of such historic and poetic interest 
immediately arose, and speedily attained such strength that 
the scheme bad to be abandoned ; and the whole matter of 
water extension was allowed practicaUy to rest. Wit.bin the 
la.st few years, however, it bas been made abundantly evident 
tbat a large extra supply of water must be obtained some. 
where, and without much delay. The members of the Edin­
burgh and District Water Trust accordingly bestirred them. 
selves, and ba.ve now, after due deliberation, fixed upon what 
is called the Tweed scheme. This practically means the utili­
sation of the water of a Dumfriesshire tributary of the Tweed , 
known as the Talla-wa.ters. The only other source of supply 
seriously considered was the Manor water, a. stream flowing 
through the Manor Valley in Peeblesshire a.nd entering the 
Tweed about two miles above Peebles. This was reported 
upon and strongly recommended in 1891 by Messrs. Hill, 
Gale, and Mansergh, as being ten miles nearer Edinburgh 
than the Ta.lle., and as a.flording a remarkably pure supply. 
However, borings with a view to the necessary embankments 
showed in some places a. depth of 150ft. before rock was 
reached. The expense a.nd risk which such a depth of soil en­
tailed caused the engineers towitbdra.wtbeir recommendation, 
a.nd finally they advised the Trustees to e.dopt the Talla supply, 
boring in the va.lley having proved rook at an average depth of 
28ft. The Ta.lla water rises in three bee.d streams in Dumfries­
shire, a.nd is also fed by the Gamesbope Loeb. After a course of 
seven miles in a northerly direction it runs into the T weed at 
Tweedsmuir Church. The stream will afford an abundant 
supply of excellent water, and the full scheme proposed by 
the Trustees provides for the construction of tunnels and 
aqueducts to convey 24 million gallons per day to the capital, 
a distance of thirty.six miles. Application for parliamentary 
powers accordingly will be made. As a first instalment it 
is proposed to lay pipes capable of conveying 10 millions of 
gallons per day. This is estimated to cost about £646,000. 

MfLD STEEL FOR STRUCTURAL ENGINEERING, 

WHILST, as we last week showed, Bessemer steel is gaining 
ground as a. material for use in manufacture outside steel 
rails, great progress can also be recorded of SiemenR-1\Iartin 
steel. This, indeed, bas been gaining ground in the steel race 
during the last few years, and it has now passed its Bessemer 
rival, the output of open-hearth steel in the first six months 
of 1894 being not less than 1,026,469 tons, while the ma.ke of 
Bessemer steel was only 810,392 tons. We may observe, by 
the way, that the combined output of the two sorts is at the 
rate of 3,673,722 tons per annum, or higher than any annual 
total ever yet registered in the history of the British steel 
trade. Our chief concern lies, however, with the fact that 
open-hearth steel has for the first time gained the ascendancy. 
There bas, in fact, lately been a greatly increased consump. 
tion of mild steel for all kinds of bridge and roofing, 
gasometer, a.nd pier, and other departments of constructive 
engineering, also in the machinery trades, and among the 
steam boiler engineers, the tube firms of the kingdom, and 
other large consumers. One of the drawbacks to the use of 
steel in these trades is still asserted by some engineers to be 
its increased liability to corrosion, as compared with iron, 
particularly when exposed to the atmosphere or in damp or 
wet situa.tions. The recent reports of some of the railway 
compa.nies concerning the behaviour of steel bridges erected 
on British lines a1Iord further evidence in support of those 
who have contended that this increased corrosion does occur , 
and some engineers are also seriously opposed to putting 
steel into piers for sea and ocea.n work. It is in steel 
designed for high tensile stresses that this corrosion is said 
to be most rapid. This fact is being increasingly recognised 
by engineers in some directions as regards both home and 
foreign contracts, and this tendency to prefer soft steel is 
likely to become more marked. 

THE MIRABEAU BRIDGE. 

THE work of constructing a steel bridge across the Seine a.t 
Paris, between Grenelle and the Pont du Jour, is making 
satisfactory progress. This bridge is interesting from the 
fact that it is of an entirely new type, and is intended to 
overcome the difficulty of facilitating traffic over the river 
without interfering with the passage of vessels underneath. 
It is to be built level with the embankment on either side, 
and the centre of the br idge is to be 7·50 metres above the 
water level. Its total length is to be 170 metres, with a 
central span of 100 metres. In building the two piers, e. great 
deal of trouble bas been met with owing to the shifting 
cba.racter of the river bed at this point. The caissons em­
ployed in sinking the piers were supplied by the Compagnie 
de Fives-Lille, whose system bas been much improved since 
the accident which took place some years ago at NanteP, 
when a workman was blown thrown through the discharge 
pipe. Before reaching a solid foundation of cba.lk, a.t a depth 
of 16·20 metres, it was necessary to dig through layers of 
sand and marl, and this work was made difficult by the pre. 
sence of heavy fiint blocks. A great quantity of this mate. 
rial bad to be ra.ised before tbe foundation could be laid. At 
the present moment both piers are completed, and work bas 
been in progress during the past three months upon the 
superstructure on the left bank of the river. The steel used 
in its construction is supplied by the Anzin Works, in the 
Nord, and the Imphi Works, in the Nievre, and about 2500 
tons of this material will be employed. It is not expected 
that the bridge will be finished before the middle of 1896, 
owing to tb~ difficulty of employing many hands at a time. 
The cost of the bridge is estimated e.t £140,000. Designed 
by 1\I. R~sal , chief engineer of the Ponts et Cbaus~es the 
new bridge i~ n?t only interesting from an engineering point 
of view, but 1s hkely to prove one of the most picturerque 
erections across the Seine. 

• 
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11-AILROADING IN AMERICA. 
By AN ENGLISH RAILWAY E:-<CTNE"ER, 

CARS. 
IN my previous article compa.riaon of English and Ameri­

can practice in locomotive building was avoided as being 
undesirable ; but when dealing vdth the subject of cars or 
rolling stock, one cannot help remarking the great 
difference in the two prevailing systems, and at times 
comparing the comforts and conveniences of the relative 
styles. The American car in its own country is a vastly 
different article to the " corridor" imitations attempted 
on this side of the Atlantic. and must at once be acknow­
ledged superior in many respects ; one of the greatest 
helps to its successful adoption in the States being, no 
doubt, the practical employment of one " class" only. 
In America, as probably Il"any of your readers are aware, 
the holder of an ordinary ticket has a. free run of the entire 
train, notwithstanding the provision of the superior accom­
modation of the Pullman and Wagner Company. It is also 
pretty generally known that the ordinary fare is about 
one penny per mile, or equa.l to our third class for 
accommodation in many cases equa.l to that given at 
home as first class, the additional charge for "sleepers," 
drawing-room care, or limited trains, being about one 
farthing per mile extra. 

It is often urged in this country that American cars are 
heavier and more costly than carriages for a given 
carrying capacity ; but there are severa.l points to be con­
sidered in favour of the cars which only become apparent 
upon closer acquaintance. For instance, in English trains 
the heavier carriages are usually hauled with few passen­
gers, the first and second classes being often practically 
empty. With carriages, too, some may be crowded 
whilst others in the satne train and of similar class lack 
passengers. In the American train all are utilised, and 
each car takes its fair proportion of passengers. Here 
lavatories are provided for first and second-class and 
perhaps a few favoured third-class passengers, but 
a.lthough there may be possibly a dozen lavatories in the 
train, they are only available to the occupants of twice as 
many compartments-unless fitted in corridor carriages 
-out of perhaps a total of over sixty. The lavatories, 
moreover, are awkwardly placed, are liable to affect the 
sanitary conditions of the compartments, and are rarely 
used when passengers of both sexes are present. Here 
then is a. typical example of maximum weight and 
cost with the minimum of convenience. In the 
American cars seating sixty, and in some cases eighty 
passengers, two lavatories are provided, available for all 
the passengers, and being located at the ends of the car, 
and not under the continual notice of the passengers, 
more general use is made of them. Another important 
advantage of a continuous passage is apparent on 
" through " trains when a. dining car is attached o.t meal­
times and run for those times only, being detached at the 
first convenient stopping place. In the carriage system, 
on the contrary, kitchen and sa.loons are run continuously, 
and form a useless augmentation to the weight of the 
train during a. considerable portion of the journey, and 
in cases where the saloon is not connected by a gangway 
with the other carriages, the passengers in America have 
not the privilege accorded them universally of changing 
cars after dinner has been served. Before quitting this 

f ig. 3-GENERAL VIEW OF BARR VESTIBULE 

part o! the subJect, I sb~..uld hke to sa.~ a few words ou a 
point often urged in this country as being an advantage 
possessed by the carriage system o,·er that of the cars, viz., 
that greater facility exists for ingress and egress by a door 
being provided for every ten passengers, against only one 
for thirty in America. This may be substantially correct 
in theory, but it makes no allowance for the only too familiar 
old lady who sometimes keeps a whole train waiting 
whilst she runs from one end of the platform to the other 
to select a suitable compartment, or for a. group of pas­
sengers waiting at the wrong portion of the platform for 
the particular class of carriage they require. One trip on 
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the Chicago E levated Railway is sufficient to cause one 
to modify this opinion considerably. On this line the 
average speed attained is fifteen miles per hour from 
termino.l to terminal, including stoppages at the rate of 
three per mile; while on the underground railway in 
London the average speed is only twelve miles per hour, 
including only two stops per mile, similar service engine 
requirements being involved in each instance. On the 
cars the passengers are directed by the conductors to 
a.light at one end while newcomers enter at the other, 
thus preventing delay on the platforms by passengers in 
search for vacant seats, dis-
tribution taking place largely 
en 1·oute. There is, more-
over, no alighting from or 
entering the train while in 
motion, as the conductors 
control the gates on the car 
platforms in a manner simi-
lar to that employed on the 
South London R ail way. 
There are, however, excep­
tions to the car system, even 
in America. On the Brooklyn 
Bridge, and at Chicago during 
the Exhibition period on the 
Illinois Centra.l Railroad, the 
carriage style was adopted. 
But in both these cases 
crowds had to be carried be­
tween two points only, and 
consequently the side doors 
were used to great advan­
tage. 
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made with e. rubber bellows. The folding doors of the 
vestibule open on to a stairway on most cars, but as 
tramps have been found to make 1:1se of. these for free 
transport, in later practice the vesttbule lS brought out 
to the full width of the car, and the steps are covered by 
e. trap door opening upwards b~ means of_ a ~andle. A 
sketch of such an arrangement ts shown m Ftg. 2 .here· 
with. In the Barr vestibule timber is used exclusively, 
the joints only being provided_ with a rubber cover. I~ 
Fig. 3 is depicted a. genera.l vtew of one of these vestt­
bules, and Fig. 4 shows a. plan thereof. 

• 

F iK. 5-V IEW OF PULLMAN CAR " MAUD " 

As regards the construc­
tion of American cars, these 
differ from our carriages in 
having no sepaxate body and 
underframe. The sides form 
the fxame and approximate 
two girders, strongly braced 
and trussed, resting en 
trucks at either end. In 
modern cars the framing is 
of timber and iron or steel 
combined. The sides pre­
sent a flat furface about l Oft. 
wide, and have no project­
ing handrails or steps. AB 
there are no raised platforms 
at main line stations, a. minia­
ture staircase is provided at 
each end leading on to the 
platform.' The plan, Fig. 1, 
gives the arrangement of an 
ordinary day car. The seats 
have reversible backs, usually 
reversed by the conductor or 
train men, and locked, so 
that a.ll passengers face the 
engine. They are co~or~; 
able, and when " rec}imng 
chairs are used, are very 
easy. The seats are ?f 
braided wire, upholstered m 
brown or crimson plush. The 
windows are large, and are 
invariably clean, many iD· 
genious little contrivances 
being employed for raising and lowering them. Each A train shown by the South Pacific Railroad Company 
car is provided with iced water, and also glass-fronted at Chicago had the Krebel vestibule. This is a. connec­
cupboard containing a number of useful tools in case of tion the full.width of the cars, so that ~he tra.i~ is ~r~cti­
mishap, such as an adze-saw, hammers, &c. ca.lly one wtdth from end to end, w1th flextble JOmts. 

Vestibules are rapidly becoming universa.l, and have Pullman cars appear to be run on nearly a.ll " through" 
received considerable attention. Ap~t ~om the conveni-

1 
tr~iJ;ls; and as they !lle well patronised, the attendance, 

ence of affording a covered commun10atlon between the cwsme, and convemences are excellent. Each car ha.s 
cars, doubtless a good vestibule as constructed in the five sections on each side, or seats for forty, and a state­
States offers very considerable resistance to telescoping, room for four- some without the state-room accommodate 
and this has been recognised to such an extent that in forty-eight passengers, berths being provided for the same 

- ·-·-- --·- ·- · - - - - - - - - ·----- - - - ·- - -- -- -I-

F 1 c; I . 

~ I • I 

- - - - - --·- ·------ - - ·--- - ·- - -- - ·--- - ·-1--

some cases o. cast steel fr8Jlle is placed at the rear of the nutuber. The lower berths are formed by drawing out tho 
engine tender to receive the first vestibule, thereby opposite seats-in the Pullmans all seats face each other 
ensuring a continuous connection throughout, and a few -and the upper are pulled down from above ; these when 
words describing them may prove acceptable. The closed and occupying a slanting position have sufficient 
"strings," bolts, and catches o~ the En~lish gangway ar.e space to contain all the bedding for both upper and lower 
unknown features of the Amencan vesttbu.le. Two vest1- berths. A wooden pa.Q&l fits in between the back of 
boles can b~ simply '.'bumped" together as they couple each seat ~d the ~ar r~f, and effectually divides the 
up automatically, whil~ one movement ~f a lever on the I berths, whtlst cur~ms are provided to secure privacy. 
platform of the ca.r 1s generally suffietent to uncouple Hooks are convemently placed in each and a net may be 
them. The framework of the car end bas provieion for slung for loose apparel. At one end ~I the car a sma.ll 
four hulling springs. The SJ?indles passing thr?ugh these smoking-room either adjoins the lavatory or forms one 
are attached to a strong flat uon frame faced With rubber, apartment, and at the other a. ladies' dressina.room is 
the connection between this frame and the car body being provided. Fig. 5 shows a view of the Pullman ~ar Maud. 



348 THE ENGINEER • OCT. 19, 1894. 

Returning to the railway companies' cars, the New York 
Central have recently built for their famous Empire 
States Express some very large cars, Oft. long and lOft. 
wide, just over 9ft. inside, on stx-wheeled trucks with 
wheels 36in. diameter. Seats are provided for eighty­
four passengers, a.nd the weight of eaob c:>.r is 95,400 lb. 

trucks have wrought iron wheels. The cars employed by I into the groove shown after the pressed iron body is 
the Dlinois Central Railroad for exhibition traffic were dropped into position in the tire, and to remove the 
convertible into their standard freight cars, 35ft. long, a.nd tire the wheel is placed in a lathe and this ring turned 
supported on two four·wbeeled trucks. They had seats out. Couplers offer an immense field for invention. sod 
arranged transversely, with panels and windows at the the varieties appear to bo legion. They are all ruadc t) 
sides but no doors, sliding bars only being provided across couple in the vertical plane, and have suitable arrange . 

ments for working with a link and pin if required. A 
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Fig. 2- PLAN OF CAR VeSTIBULE SHOWING TRAP DOORS 
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Prh·ate cars are much used in the States, very magnifi­
cent vehicles being owned by some wealthy families, 
while on trains running into New York and other big 
cities from outlying suburbs, club cars are atta.ched sub. 
scribed for by parties of city gentlemen resident in the 
district . The train exhibited by the Canadian Pacific 
Railway Company at Chicago was one of their standard 

the doorways, and could be moved !tom either end by 
the conductor. Each vehicle had eight compartments or 
sixteen seat s, and carried eighty passengers. 

A type of vehicle which is coming into very general 
use in the States is the Harrison postal oar. I n this car 
the Boor space can be utilised as required, as the tables 
can be raised, lowered, or detached at will. Pad of the 
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patterns, used on the tra.ns·continental services, and con- ' racks are simply portable, and each section, as a. whole or 
sisted of five vehicles as follows:- in part, may be taken down or folded away in a. very 

Seatirg brief space of time. In the design of these vehicles 
Lsngtb. Weight iu capacity. special attention has been devoted to their lighting and 
ft. in. pounds. Pclrsons. ventilation, while t he arrangement of the fi ttings is such 

Haggaje car ... ... 63 8 ... 69,600 ... .. . that a. larger number of persons can be employed in a. 
~·=t~cl:ea:~~ ::: ~! ! ::: ::: ~ggg ... ... ~~ given area tha.n with the old.fashioned style of van. 
.IJining car ... ... 70 10 ... 85,000 ... ... 44 Turning now to the running gear, it may be stated that 
Sleeping car ... .. . 77 2 . . ... 94,000 ... ... 44 pressed steel frames for the trucks appear to be gainina 

Second·class vehicles are provided for em igrant s on the 1 ground, while the wheels, springs, &c., employed, diffe~ 
so largely that it would occupy too great a. space to a.llow 

1 of only a. brief description of all the varieties employed. 
The chilled cast iron wheels, however, which are largely 
in use, deserve a few words. These wheels are 
usually 83in. diameter, and are cast by some makers 
in contracting chills, wherein the chilling ring in 
contact with the tread of the wheel is made up 
of segmental blocks connected by thin radial webs 
to the outer ring or frame of the mould , which 
ring preserves the true cylindrical form. These thin 
webs upon becoming heated expand considerably, and 
thereby maintain the chilling fa.ce of the segments in 
intimats contact with the tread during the cooling. One 
form of contra.cting chill which came under notice had 

Fig. 7-8ECTION OF BOIES WHEEL 

Canadian and Pacific, Gra.nd Trunk, and a. !ew Western 
American railroads ; but Pullmans are usually placed in 
the rear and dining cars at the extreme end of the trains 
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F ie 8-PLAN OF BURTON HORSE CAR FOR 18 HORSES 

in America. Fig. 6 represents a plan of one of the cars 
employed on the Chicago E levated Ra.ilroad. It is 46ft. 
long, 8ft . 6in. wide, weighs 28,000 lb., has a. double door 
a.t eaoh end, and accommodates forty.eight passengers. 
These cars are lighted on the P intsch system, and the 

three surrounding rings, alternate segments of the chill 
surface being connected by webs to the first and second , 
a.nd second and third rings alternately. Fig. 7 represents 
a transverse sectional elevation of the Boies wrough t iron 
wheel, with steel tire. The retaining lip A is headed down 

defect, however, is apparent on many roads where the 
coupler bead takes all buffing as well as draft stresses. 
Some companies provide their cars with cast iron buffer 
blocks, so that as soon as the jaws are attached theso 
blocks come in contact. 

In the description of the locomotives attention was 
called to the air communication means between the cara 
and engine in use on many of the chief trains. This com· 
prises a. small ~in. air pipe, which runs the entire length of 
the train, and is charged with air under pressure !rom the 
locomotive. On the latter is placed a " s ignal valve," 
which is so constructed that a reduction of pressure in 
the train pipe, caused by opening cocks in any of the cars, 
opens a. passage leading to a. miniature whistle, through 
which air is a.llowed to escape, thereby giving an audible 
s ignal to the attendants. 

In no country, probably, has t.be heating of railway 
cars received more attention than in the States. On some 
of the small roads old.fa.shioned stoves prevail , but on 
trunk roads some form of steam heater is generally used. 
In the Baker stea.ru-heating system es.ch car is rendered 
independent of its neighbours, a small stove being fed 
with coal from a. hopper arrangement, and causes hot 
water to circulate through radiating pipes. In the Gold 
system, steam is conducted from the locomotive through 
storage heaters in the cars, charged with brine. These 
retain their beat for a considerable time after losing 
their steam supply. 

In the e::!.'ternal fi nish of the cars there is as great a. 
variety as at home, the colours ranging from cream of 
the "ghost" train to dark blue of the Wagner cars. The 
Pullmans are uniformly painted a. dark green a.nd black, 
lined in gold, and ea.ch car is named for convenience of 
recognition. They are well kept, and present a. fine ap. 
peara.nce. The Pennsylva.nia. Railroad favour a chocolate 
brown colour for their cars, but other roads use yellow 
and brown chiefly. The Canadian Pa.cific Railroad imitate 
English practice in adopting varnished wood. 

Freight cars a.re of large size, usually running on two 
four.wheeled trucks, while 25,000 lb. to 30,000 lb. is a. 
customary tare for a. car of 60,000 lb. capacity. Box cars 
a.re more extensively used than in this country, but o. 
" sheeted " truck is never seen. For mineral traffic open 
cars or "gondolas " are provided, whilst many roads 
having a large coal traffic provide hopper cars for this 
purpose. The Baltimore a.nd Ohio Railroad have some 
unique cars, which require a few words of description. 
The body is made up of three intersecting cylinders, with 
hopper bottoms, on two four.wheeled trucks. All 
cars are furnished with brake blocks on each wheel. 
These are operated by means of a. hand-wheel on 
the top of the car, or are brought up on a. spindle <Jet. 
or -!ft. long in the case of platform a.nd "gondola. " cars. 
The brakesmen under the orders of the conductor manipu· 
late these brakes when the train is not fitted with con· 
tinuous air brakes. These men travel in the " caboose " 
-equivalent to the English guard's brake van- and which 
bas a. kind of conning tower or raised deck with doors 
opening on to the roof of the cars, suitable stairways 
being provided for reaching this. When approaching 
down grades or upon the receipt of the engineer's audible 
signal the " crew " of bra.kesruen emerge from these 
upper doors a.ud run down the train on a pla.tforw 
arranged along the centre line of the roofs, each man 
braking a. certain number of cars. The roofs of all freight 
cars are of gable pattern, not curved. For horses and 
cattle several car companies have special cars on 
hire which have suitable provision made for feeding, 
watering, and attending to the stock en route. The 
Burton Palace Horse Car Company provides very good 
equipment in this respect. The horses are placed across 
the car, as shown in Fig. 8, each horse being railed off 
from its neighbour, while a manger running along the 
side of the ca.r is accessible to the men in charge by a. 
passage bet ween it and the car side. Special cars are 
also provided for fruit , meat, &c., the arrangements for 
refrigerating, &c., being excellent. For ballasting pur. 
poses plain platform cars are used, which can be unload(d 
with mechanical unloaders, resembling a. snow plou(b 
drawn along the t r!l.in of cars by the engine or by a 
winding appliance worked from it. 

PL ULH. WORK ' u'i ALGERIA AND TU~W.-Five miles of a liue 
constructed by a French society for working the phosphate beds 
at Tebe!ah, a town situated on the frontiers of Al~eria and 'l'unis, 
have been recently opened for traffic. At this dlStance from its 
starting point it JOins up to the existing branch line, which con­
neote Bune·Guelma with Ain.I\iS$8.h, the principal locus of the 
whole undertaking, although the greatest quantity of phosphate ill 
procured at Ain-Dibah, to which place tho present railway will be 
subsequently extended. At Mustaphab, fifteen thouennd pounds 
are to bo expended in the building of workshops and other 
premises attached to the An!enal. Towards the end of last 
month the first line in Algeria, constructed by the company of 
Algerian railways was inaugurated, and the first train run between 
EI·Affroun and llfarengo. !:>ince then the traffic in both passengers 
and goods bas been constantly and regularly maintained. It is 
stated that notwithstanding the advanced condition of the marine 
works, the new town at Bizerta is not provided with any water 
supply, nor with any buildings of the character absolutely india· 
pensable to the welfare of the place. The sources of the water 
supply of Ain-Bourra.s sink away into the sand. Public e~i6ces, 
such as schools, post-office, law courts, town ball and othel'l', 
promised since last April, are still in the clouds. Great delay 
attends the sale of the lands belonging to the Harbour Company, 
and the period of stsgnation presses severely upon all branches of 
local trade and commerce, without taking into consideration that 
~b~ P.resent state of uncertainty and indicision may exercise a very 
lnJ~mons effect upon the future prosperity of the port. It is 
satisfactory fu be informed that the inauguration of the Bizert.a· 
Djedeidah railway will probably take place at the end of the 
present month although that event in itself is a reaaon for 
hurrying up with the water supply, 
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the condenser. H is the enormous qnantity of heat espended in 
converting water into at.eam that is the main source of loss in the 
steam engino. 

I do not know what the lat.ent beat of air is. I do noteuppose that 
any one does, but I imagine it must be pretty high, because the 
volume of a vapour or a ~as depends largely on the late~t heat. 
Thus the steam of ether 1a small in volume as compared W11h that 
of water but the latent beat of ether vapour is less than half that of 
water. 

1
Wbatever it is, it is snpplied by Nature re!'-dy to ~ur 

bands. The weight of the workiul( fluid 10 a gas engme rematna 
the same throughout a stroke; it diminishes as the stroke proceeds 

valve will be arrested by the idle edges, and .Preveo.ted from closing 
until the period determined by the excentnc mot1on. If, on the 
other band, the edges are somewhat bl lll!t~d , 6 to. 8 per cent. 
may represent the movement past mid posttion at wbtcb the valve 
is arrested but the period of closing will be as before. Wbe_n 
tripping ~curs l.ate~ than. the period of closing by the escentno T HE I>ORT OF MANCHESTER. 
motion the eng10e 18 agam under control. . 

Sm,-In your i~ue of the 12th inshnt you quote from "Fdir 
P lay " a series of questions which, you say, Bi.\ltlc men and others 
have been led to ask on conRideration of circulars issued by the 
Ship C.1nal Company. The tone or these questiolll', .a nd the 
evidently hostile spirit in which they aro propounded , m1gbt lead 
one unacquaint.ed with the subject to suppose that they were 
indeed very awkward posers f\lr the supporters of the canal, ~nd 
that it would be impossible to answer them save in the damagmg 
sense which is suggested by the questions. Lest any of your 
readers should be thus deceived, allow me very b riefly to deal 
with the "series " seriatim, with the object also of imparting 
to "B..1ltio men and otbera " the information of which they stand 
in need. 

in a steam engine. . . . . 
Two points occur to me here as clam1:ug fu rther eluc1datJon. A 

correspondent of TH E E NOilfEEH whose nl\me I forget1 r~ised a 
q uestion a year or more ago about the work d~ne aurmg the 
making of steam. He was not very clear, but 1 tbmk I know what 
be meant. H is idea was that as s~am falls in p ressure by ex~an­
sioo, giving out work, so it must rise in p ressure as. it is made~~ a 
reverse curve and tbe work expended by the bea~ 10 compressmg 
it ought to b~ all got out d uring expansion. Thus, then, we should 
have a diagram liko this. 

The ~xtent of this lapse in the control of the eng10e may be 
ascertained thus :-The angle of the crank .fr~m t~e co~~enc~· 
ment of the stroke until the trip apparatus 1S 1n IDJd poa1tion IS 
equal to the negative advance angle, and the angle of the crank 
from the commencement of the stroke at which t.he v.alve! when 
arrested close& by the excentric motion in that d1rection, 18 equal 
to twice' the negative advance angle plus the le!'-d angle. The 
apparatus a re generally stated to have an automatic range of cut ­
off from 0 to :: of the stroke, which allowi~g 6 per cent. for cl~r· 
ance of trip edges, is equal. to ~ deg .. n.egatJve advance angle. fbe 
apparatlls is therefore in 1ta mtd pos1t10n when 10 p~r. cent. of the 
stroke is completed, and allowing 6 pn cent. for condttion of ~dges, 
&-:., any trip that takes place .at 16 ver cent. of the stroke will not 
be followed by a cut-off nntil (2 x 38 "t .6) = 43 p~r cent. of the 
stroke is completed, that being the po~1bon at. wh1ch the Yalve 
closes by the excentric motion. Nor will any tnp between 16 per 
cent. and 43 per cent. of the stroke be followed by a~~ other cot-off 
but 43 per cent. of the stroke, as between these pos1tione the valve 
will be a rrested at every trip. Instead, therefore, of ~be range of 
automatic cut ·off being from 0 to ;t of the stroke, 1t 18 only from 
0 per cent. to 16 per cent. and fro~ 43 .per cent. to 75 pe~ cent., 
and the ''bunting " of the governor 18 rehe~ on to. cross the mteual 
between 16 per cent. and 43 per cent., dnnng wbtch no control can 

l<'irst, then, with regard to the s~ving to importers to Man­
cheater direct, as comp~red with 1--it't Liverpool. It is evident that 
ia his remarks the questioner bas in mind the cargoes of cotton 
which arrived in the Mancloeater D..>Cks in the ear ly part of the 
year. 1 m 'Y ren11rk tb:Lt the canal was no~ ~pen for traffic last 
year , so I am at a lost to underatand what 1S meant by " the 
freight last year." 

/SOLIS 15 0 t/1:; 
FVL&. ~ 
PlflS~u·c 1 ~ 

A a c:~s /HilS PA,.T or IS LBS 
0 ~TROkC £ 

CO~RCS$10H,tllfi UI"ANiiOH CU~\.C It is quite true that on the cotton cargoes imported in January 
and February last there was not a very great saving as compared 
with cotton brought from Liverpool, owing principally to the 
railway companies uot having then fixed a shipping rate between 
the Manchester Docks and inland towns, charging inland rate on 
the imported cotton, and owing partly to the backward state 
of the arrangements for storin~ and handling the cotton. Now, 
however, these initial difficnlt1es have been overcome, 11nd a 
through rate has been fixed inclusive of all charges from the ship's 
hold to the mill, which shows a considerable saving on cotton 
brought to Manchester direct, as compared with cotton ex 
warehouse at Liverpool, in the case of over 90 per cent. of the 
L!lncasbire cotton mills. As a farther proof that there are sub· 
stantial advantages in importing cotton to Manchester direct, 
comes the fact that a t the present moment stea mers are loading 
cotton in America and the Levant for this port, and this in spite 
of the alleged failure of the experiment las t season. As to goods 
other than cotton, one instance will suffice. 'l'he Wholesale 
Co·operative Society, which has invested a large sum in the under­
taking, stated within a few months of its opening that even 
tbongb i~ was nevn to see a penny of their investment back 
again they would be no losers, in view of the amount they bad 
saved by importing direct to Manchester. 

The area of A bbould be identical with that of C, and tho fo~l 
pressure put speaks for itself. Now, it seems to me that tbts 
result could only be got by starting with boiling wat.e.r . at D, and 
say 15 lb. p ressure, and ending. with E.15 lb. and bo1~10g water. 
Bow this could be worked out 10 pract1ce I d~ no.t qu!te see, nor 
does it matter. The only point I want to ra1se 18 tb1s :-Woul.d 
such a mode of working possess any advantoge 1 And what 1S 
much more interesting, supposing that we genera te stea~ onder a 
pressure of 150 lb., what occurs to the feed·water before 1t changes 
in to steam ? Its temperature runs up. I suppose that as it rnoe 
up some force of repulsion is developed among the molecules. 
Could this force bo graphically depicted by a curve 1 . 

bo exorcieed. . 
If the range of cot·off were limited to 65 per cent., and w1t.b ~be 

allowance of 6 per cent. for condition of edges, the negat1ve 
adva nce angle for this range would be such that there would be ~o 
break in the control throughout ; but 35 per cent. of a~ autom~t~c 
range may be obtained from a positive advan~e exC<.ntnc, .and 1t 18 
q uestionable whether tbe estra 20 per cent. 1s . "!ortb an mde~n­
dent negative advance excentric, when the poa1t1ve advance elide 
valve excentrio is ready at band for the lesser range. 

240, Wallgate, Wigan. JAS. D UNLOP. 
October 13th. 

Secondly, as to warehousing. The impression that ~ancb~ter 
is unab!e to warehouse cotton and other cargoes 1s entirely 
erroneous. '!'be Canal Company bas ample warehouse accommoda· 
tion within easy reach of the docks, to which cargoes are easily 
and cheaply conveyed by barge from the ship's side, in addition to 
the extensive storehouses owned by private warehousemen. These 
are equipped with every facility for handling goods in bnlk. 

Thirdly, " What cargoes which usually come in bulk has Man­
chester a market for "I T imber, grain, and cotton perhaps. " Yel', 
timber, grain, and cotton ; and, to name only some of those which 
have already arrived in full cargoes in the few months during 
which the canal ba.s been open: Iron pyrites, or<~, pig iron, boiler­
plates, atone, china clay, dyewoods, wood pulp, paper, oil, green 
f ruit, dried fruit, and fish. An excellent wholesale market, second 
to none in the country, t>xists in the city for c~ttle, dead meat, 
provisions, &z.; and Manchester does expect , and the experience 
of the past months proves it a reasonable hope, that general 
cargoes will come freely to her docks for distribution amongst the 
enoClllous population of seven millions of which she is the natural 
centre and nearest seaport, and to serve which abe is already pro­
vided with a system of railway and canal communication with all 
parts of the kingdom which will bear comparison with that of 
London itself. 

Fourthly, as to outward business: Manchester can find coal 
cargoes for an unlimited number of vessele, being the nearest 
shipping port for the collieries of L!\ncasbire, Yorkabir~ and 
Derbyshire; and coal can bo shipped eilher in the Mancbedter 
Docks or at the coaling basin at Partington more cheaply than 
either at Liverpool or Garston. There are al ready a number of 
colliers trading reg'?larly between the canal .and ~nglis~, Scotch, 
and Irish ports, bestdes numerous vessels wh1cb bnng t1mber and 
other ca~oes, and take out coal. S~t cargoes can also be readily 
obtained m the canal, one vessel bavmg taken out 4000 tons of tb1s 
mineral to Calcutta from Saltport, whilst as an instance of bulk 
ca rgoes of another kind, one of the continental lines running from 
Manchester bas at p r&l!ent a contract for some 10,000 tons of 
carbon refuse. 

Manchester, one of the greatest engineering centres in the world, 
can find plenty of heavy cargo for the bottom of ships' holds, and 
can fill them up with pr<!ss·packed bales of cotton goods, &c., t be 
most sought after ~nd profitable cargo which shipowners can 
obtain. 

It bas been characteristic of the two cities daring the past 
decade, that whilst Livorpoo~ ha~ been braggi~g and. s~?ffing, 
and showing to her own satisfaction tho utter tmposs1b1litf of 
ma~ a ship canal from Manchester to the ~ea, her elder stater 
bas qu1etly gone to work and proved to the world that it conld be 
done, by doing it, 80lviiur ambulando. Now Liverpool, trying to 
forget all the foolish things said about engineering 1m possibilities, 
still talks in a complacent way about the inevitabie failure of Man­
chester's efforts to create a traffic. Tho latter, however, is less 
concerned to notice such windy verbosities than to disprove them 
by reeults, and ca~ already point, afte~. nine months' wor~, .to 
established regular l.mes of steamers to B!:t1sh, European, A81atl_?1 
African, and Amencan ports, whose saihngs aggregate over lw 
per month, increases being announced nearly every week, and 
this without taking into consideration the large number of specially 
chartered vessels which enter the canal weekly. 'f. M. Y. 

Mancbest.er, October 16th. 

THE THEORY OF TUE STEAM ENGINE. 

'!'he other question of interest is this :-Supposing i~ wa.s poss1~le 
to generate a pound of steam at 150 lb. pressure, w1thout do1og 
external work. Less beat would be required t i:Jt n is needed to 
generate it in tho normal way. Is tbis takon account of iu the 
normal sh•am tables ~ D,) the fig ures in the normal steam ~bios 
give the quantity of bent which can be got back hy condens1ng a 
pound of steam, or the quantity expended in producing it ? 
Obvionely, the two quantities cannot be identical. 

October 15th. M AUHIC'E Cno:.s. 

S111 - Writers on thermodynamics are ·much to blame for mis 
repre~entiog the teaching of Carnot. Either through il{norance or 
through carelessness, they lead their readers to understand that 
Carnot intended his " reversible cycle " as one to be aimed at and 
approximated to in actual beat engines. That be did not so intend 
is made quite clear by the following extracts from his work :-"T he 
question has oft.en been ra ised whether the motive power of beat 
is unbound~d, wbet~e~ the P~Sf!ible i!Dprovements in steaD! eogin~s 
bave an as;~gnable bmtt- a lim1t wbtch the nature of tbmgs wl)l 
not allow to be {>&!Sed by any means wbate,·er ; or whether , on the 
contrary , these tmprovements may be carried on indefinitely. . 
The pben~menon of tho prod.uotion of motion. by bea~ bas not 
been cons1dered from a suffictently general pomt of vtew. We 
bave considered it only in machines the nature and mode of action 
of which bave not allowed us to take in the whole extent of appli · 
cation of which it is susceptible. ln such machines the phenome­
non is, in a way, incomplete. It becomes difficult to recognise its 
principles and stud y its laws. 

"In order to consider in the most general way the principle of the 
production of motion by beat, it must be considered independently 
of any mechanis m or any par ticular agent. It is necessary to 
establish p rinciples applicable not only to steam engines, but to all 
imaginable beat engines, whatever the working substance, and 
whatever the method by which it is operated. 

" Macbines which do not receiYe tbeir motion from heat, those 
which have for a motor the force of men or of animals, waterfall, 
an ai r current, &c., can be studied even to their smallest details 
by the mechanical theory. All cases are foreseen, all imaginable 
movements a ro referred to these general principles, fi rmly esta­
blished , and applicable under all circumstances. This is the 
character of the complete theory. A 6imilar theory is evidently 
needed for heat engines. We shall have it only when the laws of 
physics shall be extended enough, geoeralis~d e.nough, to ~ake 
known beforehand all tbo effects of beat acting 10 a determmed 
manner on any body." 

'!'his states quite plainly, that what Carnot p roposed to do was 
to fi nd out the theoretical principles of thermodynamics, not their 
practical application to actual beat engines. His cycle of operations 
be uses as a new mathematical mode of investigation. That be 
never could have intended it as a model for the actual working of 
beat engines will be made q uita clear from the fact that the 
operations of no aetna) beat engine can possibly be subject to the 
following conditions a.saumed in Carnot 's cycle :-(1) '!'be working 
body must, at every instant, have the same temperature through· 
out all its parts. (2) '!'be working body must , at every instant, 
have the same pressure throughout ail its parts. (3) The t rans· 
formations tbrongb which the working body pN!ses must take place 
so slowly, that the densities of all its par ts may, at any instant, be 
tho same as they wonld be if the temperatures and pressures of 
tho parts at that instant were constant. (4) The transformations 
must take place so ~lowly, the visible kinetic energy of the working 
bod y be so small as to be negligible. 

These are quotations from page 26 of my treatise. It will there· 

fore be evident that the efficiency T ,; t of Uarnot's ideal beat 

.·rn - I hav<~ read with much interest what bas appeared in THE 
ENC:INt:&n on this subject. The letter of Mr. Robinson may be 
taken as an example of the difference in method of trc:at~ent 
which exists between the engine builder and the electri? ~Jght 
engineer. Mr. Robinson evidently does not grasp what 1t 1s ~e 
want. A heavy fly-wheel may help ns in some re~pects, but 10 
others it is just the thing we do not want ; everytbtng depends on 
tbe system of working employed. . . 

I know by experience tbat the average engme builder ~oes on 
the " one man one vote " system, to have one engine dnve one 
d ynamo and work one circuit, and provisi.on must ~e !Dade 
for variations in the demand for current m that ctrcutt . I 
devoutly wish that this was the case. Without going into minute 
details, I may give Mr. Robinson and others of your read~rs 
a comparatively elementary case, and ask how they Y"o.uld. deal w1th 
it. There are two engines and two dynamos; each willmdtca~, say, 
600·horse power. Doring the daytime one of these su.pplies our­
rent and works np to 250 or soo.borse power j as the Dlght comes 
on ~ore and more load is put on, until the power reaches 600-
horse power. Then the second engine is started, and its dynamo 
bas to send current into the same main. Obviously it must run at 
such a speed that the voltag.e shall be the same in both. . At the 
proper moment the switch IS thrown over, and both engmes are 
now doing the work that a moment before was done by one. But 
the total work wanted from the two is for the time only 600.borse 
power, not 1200. What does Mr. Robinson suppose a governor 
bas to do then I llow would the heavy fly. wheel help I 

Messrs. Robey and Co. are nearer the solution of the difficul ty 
than any other of your correspondents, but it is easy to see that 
they bave not quite got it The use of current to regulate a 
throttle valve bas been tried over and over again, and it bas never 
yet achieved permanent success. I think the best chance l~ee in 
combining an electro·magnet with a governor of the Pitcher 
type, using the mag:oet, in f~t, to burry up the g:overnor, and aleo 
to establish a defi01te relation between the eog10e, the cur rent, 
and the number of revolutions. The centrifugal governor takes no 
account of current, but only of revolutions. The current ought 
to have a voice in the matter. 

I may say incidentally that all your correspondents talk of 
throttle valves. What about governing Corliss engines I There is 
something peculiar about their action which I do not quite under­
stand. There seems to be a considerable range of s peed at certain 
ratios of expansion when they do not govern at all. Thus a 
governor will do very well at ranges between no admission and 
14 or 15 per cent. and within 50 and 63 per cent., a.nd very 
badly indeed at other ranges. 1 should like to have this point 
cleared up. It bas something to do with the trip faces, I fancy. 

Bolton, October 16th. P. K . 

OIL· FIRED STEAMERS FOR B ARBOUR U~E. 

SrR,-1 have read with much interest your leader which appeared 
in your issue of 21st ultimo in relation to " OiJ.fired Steamers for 
Harbour Use;" tbo only objection I take to it is that it stopa abort 
at the advantages and utility to "steamers for barbour use," and 
therefore I now propose to demonstrate that this is only a very 
restricted sphere for oil fuel, inasmuch as all that you have written 
is equally applicable to ocean-going steamers. 

engine cannot be attained to, nor even closely approximated to, by 
any actual beat engine unless it be permitted to work so slowly as 
to waste time of much more value than the beat we are attempt· 
iog to economise. 

8111 - It would be waste of time to discaes thermodynamics wi th 
a ge~tleman who holds that there is no difference between a 
permanent ga.s and steam, 110 I take leave of Mr. Cherry. 

With regard to the superheating of steam by free expansion, 
Rankine-" Steam Eogine," section 263-says that it bas been 
proved experimentally by Mr. C. W. Siemens. 

Glasgow, October 13th. P&TER A LEXM..UEH. 

GO\'ERNINO ELECTRIC LIGHT ENGINES. 

It is worth while to state more clearly than is usaally done, the 
reasons why so much is lost in the making of the working fluid, 
steam. Dr. Lodge, I think, bas even said that there is no loss at 
all. To settle questions of this kind by algebraical formulle is only 
to mislead. A numerical example goes straight to tbe root of the 
matter. I shall take one pound of steam at 148lb. absolute pressare, 
and consider the work which it would do with expansion between 
two limiting temperatures. Mrs. Gl~ ~ld us long since that, before 
you can cook a bare you must catch 1t ; 10 the same way before you 
can expand st~am you must make it. Let us see what the manufac­
tare of one pound of this kind of steam involves. I will assume 
that we make it from feed -water at 100 deg.; then we must aupply 
112"2 units, representing 866,184 foot-pounds. The stea m is caused 
to work a piston loaded to 148lb. on the square inch. '!'be piston 
bas 144 £quare inches of a rea, and lib. of 148lb. steam occupies 
pN!tisely 3 cubic feet, consequently the piston laquare foot in area 
mnat rise 3ft., a nd 150 x 144 x 3 = 64,800 foot-pounds. That is to 
say, we get lees than '(\ of the whole beat expended in making the 
steam returned. 

Sm,-I do not know whether there are any electric light engines 
fi tted with the Proell or other single -valve a utomatic trip· 
upansion apparatus of like construction, but if there a re, I fancy 
I can aocount for some of the difficulties of governing likely 
to be encoantered in their use. '!'here is a l'eculiar feature in the 
action of these apparatus that is never ment10oed in tbe pablished 
descriptions of them, and that is, that for a certain period of the 
stroke, these apparatus exercise no control over the engine, and 
" bunting " of the governor is the only feature that makes regula­
tion of any sort possible. 

I proceed to analyse the possible objections which "vested 
interests" may see in this asser tion. Jo'irstly, it will be asked by 
those in opposition, Can the oil fuel be obtained in sufficient and 
easily procurable supplies at the respective ports of call ~ My 
answer is emphatically " 7.es;" for from tbe moment that a regular 
demand for oil fuel man1fests itself contractors for delivering the 
same at any desired point or points can be found in the same 
manner as is done with coal now. Anybody who has studied the 
q uestion of the possibilities of the oil production of the world 
can dct.ermine for himself that eventually the supply would be 
equal to any demand the markets might make on it, subject only to 
ordinary trade tluctuations in price. It is o. well·known fact that 
large tracts of country in various par ts of tho world are known to 
be oil bearing, and only require tho stimulus of a commercial 
demand to enable these new fields to come into actual working. 
Secondly, it bas been widely asserted that, so far, no system of 
working has been discovered which wouJd bear the daily wear and 
tear of a long ocean trip ; ample proof to the contrary is available. 

Now I come to the question - Will the underwriters of the 
bull or the cargo raise any difficulties, or in any manner penalise 
the oil system a.s against coal ? 

F.·om all the inquiries I have made from responsible quarteno, 
I can with safety answer this in the negative. All that will bo 
required is that the oil system of tiring be carried out under proper 
rules and regulations, which will be formulated by the recognised 
insurance authorities to meet the case: and, from what I have 
:\SCor tained, such would in no way be d ra wn up so as to make the 
adoption prohibitive or in any way disadvantageous in competition 
with coal. Doubtless, on the other band, at the first set-off, mer· 
chants' minds would have to be set at rest as to a po..~ible prejudict~ 

In my last lett.er I showed that when the steam made onder 
tbeee conditions was supposed to expand down to 15 lb. on the 
square inch, we got back a b?nt 21 per ce~t. of all the beat exp~nded 
in producing the steam. ThiS, of course, tocludes the t>J mentioned 
above, and we ~ball then have left about t of a pound of steam, 
and ! of a pound of bot water, the two together containing the rest 
of the beat, and tbia is to all intents and purposes thrown away in 

I am not awaro whether tbis peculiarity bas been point.ed out 
previously or not, but it will be easily understood from the follow­
tog :- Suppose the apparatus in its mid position, and t bat 
tripping takes places there. Then at the same instant the active 
t rip edges clear each other, the idle trip edges will line with each 
other, and it is only a question of condition of the edges how far 
the apparatus will have passed its mid position before the falling 
valve will be arrested by the idle ed~tee, and only allowed to close 
when these edges have travelled sufficiently far in that direction. 
If the edges are sharp and in good condition a movement past mid 
position of the apparatus equivalent to 3 or 4 per cent. of the stroke 
may be the position at which, when tripping takes place, the fa1llng 

to their cargoes from the system of fi ring, and this factor , no 
doubt , we:ghs heavily the shipowner, who otherwise bas an 
open mind on the subject. 

I am confident that the prejudice esisting on thi9 ecore would 
very soon vanish by practical oxperience, inasmuch aa it baa 
already on various occasiol18 been demonstrated that it baa no 
existence in fact. For esample, it is well known to all concerned 
in the oil trade tha t oil tank steamers ba~e carried cargo-such as 
lago and other fine freight-in their empty tanks without any 
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dam.age or injury which would be ascribed to t heir mode of 
carnage, 

The comfort. o_f e.ll on board, be they passengers or crew, would 
under all cond1tions be greatly enhanced. As a professional man, 
I can .only hope t hat some far·seeing commercial mind will grasp 
and ntall!'e wba~ appears to me so patent as this superseding of 
coal by 01l fuel 10 ocean steamers and in other important trading 
and industrial enterprises. That it must come about notwith· 
standing all opposition, I feel sure. ' 

2'~, Great St. Helen's, London, 
October 13th. 

EDWIN N. HENWOOD, N.A. 

LABOUR AND LUXURIES. 

Sw,-1 was much amused by the letter of your correspondent, 
11 X. Y.," published in yonr issue of the 12th inst. In it be defines 
tl:~e science of political economy, a science intimately connected 
w1th human affairs, as 11 knowin~ nothing of morals." 

Such a science may be interest10g as a curiosity, but it can be 
c.f no practical value. It is as if an engineer were to propound a 
theory of boiler furnaces which took no account of the draught. 
l<~urtber, I would ask "X. Y.'' to consider whether it is employ­
ment that men desire, or whether it is food, clothing, and the 
mea~s of devel?ping their minds and bodies to the full. I think 
he will agree w1th me that man cannot live by work alone. In 
fact, all the tendency of recent improvements in machinery is to 
reduce the amount of human labour required by the world. If 
then, food, clothing, and the development of mind and body i~ 
what men want, any labour spent otherwise, which might have 
been S!lJployed in obtaining these, is a dead loss to tbe community. 
Agau~, ~ to low wages. Let us for example, take a collier 

and a dl8tn butor of coal, each of whom recei"es one-half of the 
price of the coal paid by the consumer. Now, suppose that tbe 
collier's wages a re reduced by 50 per cent., the cost of the coal to 
t he consumer, and therefore, arguing on the lines of "X. Y.," the 
cost of all commodities to the collier will only be reduced by 
:.!5 ~r cent. Thus he is very distinctly a loser. 

F10ally, shall I be considered rude if I recommend to "X. Y." 
a careful study of the writings of Carlyle, Ruskin, and Solomon 
before he writes a~tain on "Labour and Luxuries.' ' HmN. 

Owens College, October 15th. 

l:illl,-lt is difficnlt to reconcile " X. L. 's" views with the writings 
of the authorities he names. Perhaps none of them use the actual 
noun ~ne{aa0'1'; but in treating of a similar question, Adam Smith 
use~ the word ge~1trous. Ricardo speaks of sympathy with, and 
des1re to benefit the working man, and Mill speaks of doing good 
to the labouring classes. Indeed, the Woolwich labourer might 
gather powerful arguments from Mill. 

:• For practical purposet~, political economy i> inseparably inter­
t wmed Wlth many other branches of social philosophy. Except on 
matters of mere detail, there are perhaps no practical questions­
even among those which approach nearest to the character of 
purely economical questions-which admit of being decided on 
economical premises alone. And it is because Adam Smith never 
loses sight of this trntb-.'' But I need not extract the rest of 
Mill's praise of his predecessor from his eloquent preface, for no 
more IS needed to show that both regarded political economy as 
the study of man's well-being. So far nothing has been advanced 
to show that the labourer's economics were hazy, however shaky be 
may have been as to matters of fact. W. A. S. B. 

October 16th. 

ALUMINIUM TORPEDO BOATS. 

SUt,-Referring to the letter which appeared in your last issue 
regarding the aluminium torpedo boat, lately constructed by us for 
the French Government, in which a comparison is made with a 
similar type of boat also built by us-described in your issue of 
December lltb, 1891-we have the pleasure to explain what seems 
to be a discrepancy in the results. The speed obtained in the 
earlier-constructed boat was 20 03 knots, being tbe mean of six 
runs on the measured mile ; and the trial was conducted in light 
t rim, while in the ca.se of the French boat a load of three tons was 
carried, and the t rial for speed was the mean obtained during a 
continuous run of two hours, conaequently the earlier boat was 
tested nuder much more favourable conditions-partly due to the 
aborter duration of the trial, and partly to the l888er weight 
carried. If the aluminium boat bad been tested in the same 
manner as the ear lier boat, as regards the load carried and duration 
of t rial, there wo::Ud have been no difficulty in obtaining 22 knots. 
The gain of ~ knots-referred to in your 16nt description­
bas reference to a comparison between the latest boats of the 
same class bnilt by us for the British Government, which were 
furnished with locomotive boilers. These boats obtained 17 knots, 
under the same conditions of load and duration of trial as the 
aluminium boat ; therefore, in comparing the two, the statement is 
ouite correct that the aluminium boat is the faster to the extent of 
3~ knots. This gain is due partly to the adoption of aluminium, 
partly to the snperiority of the water-tube over the locomotive 
boiler, and partly to the correct balancing of the machinery. We 
t rus t this explanation will make the facts clear to your readers. 

Poplar, October 13th. YARROW AND Co. 

MODERN LOCOMOTIVES IN THE RECENT COLLISION. 

SlR,-The sta tistics given as to weight of t rain in the recent 
collision aeem to show, either that the six-wheeled rolling stock 
still used by the East Coast lines run with more friction than 
the bogie carriages as running all over the Great Western and 
Midland railways, or that the ponderous compound locomotives 
recently built by the North-Eastern Railway cannot haul a train of 
only fourteen coaches over easy gradients without a pilot engine. 
The approximate weight of train was as follows:-

. . . . . . 

. . . . . . 
• • • • 

lat engine . . . . 
Tender . . . . 
2nd engine .. . . 
Tender . . . . . . . . . . 
18 6·wheelera . . . . . . 
1 P\lllman . . . . . . 

Tons. 

i~}l62 t., engines and tenders. 
42 

1gg} 194 t. train. 

Total weigbt . . . . . . S56 

There is no doubt whatever that one of :Mr. Macdonnel's 
engines, weighing 39 tons, and tender with pick-np, weighing 
15 tons, altogether weighing 54 tone-equal to only 28 per cent. of 
carriage weight instead of 84 per cent. as above-would easily have 
hauled the train in question. 

I venture to think that some information from railway men as to 
the above question would be of interest, not only to shareholders, 
who are annually met with the tale that increased working 
expenses have more than swallowed up e.ll profits from increased 
traffic, but also to that constantly increasing class of travellers who, 
like your humble correspondent, follow eagerly all that appears in 
the press as to railway developments, &c. F. B OWLES. 

34, Queen-street, London, E.C., October 15th. 

FRENCH CRUISERS. 

Sw,-The French cruisers you illustrate excel British cruisers 
of the same displacement in armament and a rmour. Surely t.bere 
is somethin~ per eo1tt1-a ; is it such as a naval officer would prefer 
to the heaVler guna 1 Also, I note, comparing your notices of the 
Antwerp Exhibition with tbat of the late sea fight, that the 
Japanese had at least three very heavy guns. I presume that 
they made worse practice than the Royal Sovereign did the otbE r 
day. W. H . E. B. 

October 16th. 

THE ENGINEER. 

THE I PSWICH SEWERS AND ELECTROLYTIC 
SANITATION. 

AT the meeting of the Ipswich Town Council, held on the 
lOth inst. , the Sewerage Committee, in the course of a lengthy 
report, remarked that to le88en the danger of the escape of dele· 
terious gases from the sewers, they had been obliged to pursue a 
policy of closing the old sewer gratings, and erecting at consider­
able expense ventilating shafts and columns. A report !resented 
on the 1st of Maroh last by the Borough Sur"eyor showe that the 
sum provided for Bushing and ventilating the sewers, by a loan 
raised in October, 1889, was exhausted, and that in all £963 bad 
been spent. The surveyor considered that it would still require 
some :.!00 or 300 shafts and columns to deal with those yet nnen. 
closed, at an expenditure of about £1000. Having these facts 
before them, the Committee deemed it desirable to make a trial of 
the Hermite proce88. The drain selected for the trial was the old 
sewer discharging itself by the Great Eastern Railway Company's 
bridge over the river approaching the main station, and running 
from the Cattle Market. This sewer has connected with it 
twenty-nine water.closets, and it also receives the drainage of a 
number of houses, the drainage and washing of the Cattle Market, 
a slaughter·house, and a malting and brewer's store, besides the 
condensing water of the Grey Friars'-road Foundry and the 
Mineral Water Co.'s Works. At various times samples were taken, 
and on each occasion a distinct improvement in the condition of 
the sewer was traceable. On the 6th of September it was deemed 
unnoce88ary to continue the experiment further, the whole of the 
drain having been purged of offensive odour and disinfected. AJJ 
a result of the experimenU>, the Committee were able t<. state:­
(1) That the fluid known as electrolysed sea water bas proved 
itself to be a most valuable agency for tQe disinfection and deodo­
risation of sewage ; and (~) that it could be produced at a smaller 
cost than any otner disinfectant or deodoriser. 

It was computed that the average daily dry weather Bow of 
sewage for the borough amounted to about one million and a·balf 
gallons and it was estimated that it would be necessary, in order 
to deodorise this quantity of sewage, to electrolyse about 23,000 
gallons of sea water to the strength of 2·25 grammes of ::hlorine 
= 35 grains of chlorine per gallon. This quantity would, in fact, 
suffice to deal with a population and its manufactories of 57,000 
inhabitants at the rate of 1 gramme of chlorine = 15·5 grains per 
bead of the population per twenty-four hours ; but the population 
of the borough using the sewer was only estimated to be some 
45,000, showing a large exc888 of electrolysed sea water to the 
actual bead of population. The committee were of opinion that the 
elect rolysed sea water should be e.llowed to fall into the main sewers, 
at all events for a few months, at different points along the line by 
means of pipes which can be laid within tbe sewer itself. It was 
fully to be expected that after a short period had elapsed, say six 
months, the power of the present accumulations in the sewers 
would have become so paralysed, if not sterilised in regard to 
their germ, and consequently gas-producing power, that tbe 
chlorine of the solution would travel greater distance~, and in 
time it might be unnecessary to have more than one or two points 
of discharge into the sewer. It was believed that in the adoption 
of this proce~s and its proper application, considerable sums would 
be saved which were at present expended on di&infection in other 
forms, and that the necfll:sity for any fu rther expenditure on the 
erection of ventilating columns or shafts would be entirely 
removed, and that the cost of water for Bushing by l888ened con­
sumption would be very largely diminished. 

The committee anticipate that the final question of dealing with 
the solid matter at the outfall would be very considerably &88isted 
bf the adoption of this proce88. It was behaved that not only will 
disagreeable odours not be t raceable at the outfall tanks and 
works, but that, on the contrary, chlorine would be found to be 
present there, and that all discharges into the river at the outfall 
will be absolutely in odorous within a reasonable period. Tbe ques­
tion of dealing with the solid matter bad not esca{>ed the com­
mittee's attention, and suitable screens are now 1n course of 
erection to intercept it at the outfall. From experiments which 
bad been made it had been proved that the an1mal life in salt 
water could not be affected by the discharge into it of electrolysed 
sea water. 

The committee reported that the total cost of the plant for 
Hermite disinfection would be £2000, the annual expenditure 
would be £443, with an annual saving under other beadings of 
£147, making the net annual expenditure £296. Mr. Napier 
presented a lengthy report, giving as his conclusions :-(1) That 
sewage is instantly deodorised when mixed with a sufficient 
quantity of Hermite electrolysed solution. (2) That the de· 
composition of the sewage is retarded by the said mixture for a 
length of time, depending upon the strength and quantity of 
solution added, and that during this time no offensive smell is 
given off. (3) Tbat if this solution, giving 40 grammes of active 
chlorine per minute, is dischar~ted into the main and various 
a rterial sewers, the offensive smells at present escapin~ from the 
manholes will be prevented, and the sewage made sterile-as far 
as consumption goes-for several days, sufficient for it to get well 
out to sea before becoming offensive. (4) That if the proposed 
installation produces more active chlorine than is required to 
oxidise the sewage, a portion of the excess chlorine will be in the 
form of gas, and, escaping into the air, will form an aerial 
disinfectant, and where sewers and drains are not properly 
trapped, instead of offensive sewer gas going into houses, there 
will be this chlorous gas acting as a disinfectant. (5) That 
of the processes for treating sewage that I know of, all do so 
at the outfalls, the object being to utilise the precipitates from the 
sewage, or to keep, say, a river free from {>Ollution. A proce88 
may be adopted at an outfall for precipitating objectionable 
matter, or for preventing pollution, but no benefit from that will 
be derived by the town; but with this Hermite process the solution 
is distributed in the arterial sewers, the disinfection takes place 
there, and the sewage rendered inoffensive on its passage through 
the town, and is kept so for a number of days, sufficient for it to 
get through the whole system of sewers into the Orwell. I am of 
opinion that if this process is adopted, and a sufficient quantity of 
solution manufactured, Ipswich will benefit greatly, because by 
having the drains and sewers disinfected, and a flow of deodorised 
-perhaps sterilised-sewage thr ough the town, the health of the 
inhabitants will be considerably improved. 

Alderman E. R Turner moved the adoption of the report, which 
be said be did with very great pleasure and satisfaction. They 
had had a full report, be said, from the surveyor as to other 
systems, but none of them were thought so applicable to the town 
as the Hermite process. 

Mr. Goddard was surprised that a matter which had previously 
provok~d so. much differet;~ce of opinion should have provo~ed so 
little dlSCUSSIOD that mormng. He supposed that the Counc1l had 
come to the conclusion that the Sewerage Committee had tho­
roughly investigated the matter, and placed confidence in their 
report. AJJ to the cost, the previous information before the 
Coun~il was that a capital expenditure would be required of from 
£8000 to £9000, and an annual expenditure of £1200, and the cost 
of the Hermite proceSP was very considerably less. This proce88 was 
said to be a speculation, and it was to a certain degree a speculation, 
but one which had been as highly tried as any system could be tried. 
First of all, it had been tried experimentally by many experts, and 
there were sheafR of information by those experts. As a means of 
dealing with sewage, he believed this process compared most 
advantageously with anything else that had ever been suggested. 
He should be very sorry to lead anyone to expect that if they 
adopted this proce88 there would never be any unpleasant smell 
from the river, for he believed that in a river so full of weeds 11.3 
theirs was this was impossible. He thought this process had 
this great advantage over all other processes he had looked into, 
namelyt that of being a liquid proce88. Only a small labour would 
be involved in removing what was caught on the screens at the 
outfall. Besides dealing with the main sewer, the process would 
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jrive the advantage of providing the borough wi th a ~werful dis· 
1nfectant which they could, at a small cost and very little trouble, 
con"ey to any part of the town. The resolution was adopted. ­
.&ut Anglia1~ Daily T imts. 

TBE IRON, OOAL, AND GENEBAI, TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTBEB DIBTBIOTB. 

(~'t-oM 01a' 01111. C~) 
A NEW application of steel in this district is just now being made 
by Messrs. Lysaght Limited, of Wolverbampton. The step tbeybave 
taken is considered hereabouts one of great importance, as signify­
ing the successfnl attempts which are being made to adapt steel 
to {>Urposes which have hitherto been carried out by the utilisation 
of 1ron. For some time past it bas been an open secret that a firm 
who aro one of the largest galvanieed sheet producers in the 
Midlands have been experimenting with the newer metal, with 
the result that in the future they will most probably entirely 
abandon the use of iron for galvanised sheet manufacture. To 
provide for the new departure, one of the finest steel rolling plants 
to be found in the conn try bas been laid down. It is found that 
greater economy is secured by the lower cost of tbe steel as com­
pared with iron, and the le88ened quantity of spelter absorbed on 
account of tbe closer g rain and extra smoothne88 of surface. 
Whether or not other galvanised iron concerns will generaiJy 
follow the example which bas been set them by Messrs. Lysaght 
remains to be seen. Certain it is, however, that ironmasters re­
cognise the increased prominence with which steel is now coming 
to the front, and to keep abreast of the times it is not unlikely 
that they will consider it desirable to early alter tbei.r present mode 
of prod notion. 

Bosine88 is unaltered on the week at last week's prices. 'l'be 
only new fact to communicate is, that preparations a re being made 
to restart some of the blast furnaces at the Corn greaves I ronworks 
almost immediately. 

.An electrical engineering under takinl!' that bas cost between 
£45,000 and £50,000 has been opened at Worcester. This is the 
new electric lighting works which have been erected by the 
Worcester Corporation. Water power is derived from a fall on the 
Teme at Powick, and is developed by four inward flow turbines of the 
Victor pattern, two 54in., one 48in., and one 30in., the total 
turbine power being 500-borse power. There is also sufficient steam 
plant to generate tbe whole of the elect.ricity, should the water supply 
fail. There are three vertical compound engines of the marine type, 
the cylinders being 15in. and 25in., and the stroke 16in., each of 290 
indicated horse-power. The turbines and engines are connected by 
cotton driving ropes with the fou r Mordey Victoria alternators, 
each having a capacity of 125,000 watts, and absorbing about 
200-horse power. The engine-room bas a t ravellinl!' crane, lifting 
12 tons. In the boiler-house are four Babcock and Wilcox water­
tube boilers, equal to about 900-horse power, fed with the river 
water by two duplex feed pumps. The current is taken to Worcester 
by two pairs of copper mains, at a pressure of 2000 volts. The 
Brush Electrical Eogineering Company is the contractor for the 
machinery and electrical plant, and Messrs. Rowbottom for the 
building of the generating station; Mr. Leonard Wigan, A.M.I.C.E , 
being clerk of tbe works. Mr. Preece is the expert who bas 
advised the Council. Worcester is the only municipal body supply­
ing electricity by water power, and the new station is the largest 
water-generating station in the kingdom. 

Railway engineering 11Cbemes continue to increase in number. 
Tbe latest is a movement to induce the Midland Railway to extend 
its system in the immediate neighbourhood of Birmin.gham. 
The railway authorities at Derby have before them a proposal.. It 
is suggested that, using the present rails t o Water Orton, the 
Midland Company should from that place construct a line to skirt 
the town of Coleshill, and then proceed through Maystoke to 
Meriden and Allesley, and enter Coventry on its western side. From 
Water Orton to Coventry is 21 miles, as against 18! from 
Coventry to New-street. It is proposed that the line should go 
thence to Rugby and on to N ortbampton, where there are Midland 
branches, and that to Bedford could be Ul!ed as the line to London. 
The Midland journey from Birmingham to London would thus be 
shortened by 30 miles. 'l'be matter is, however, so far a sugges­
tion only. 
It is rumoured that a large consignment of guns and ammuni­

tion, all of the latest improved type, bas been purohasod and sent 
away from the Midlands by a roundabout route to Japan, being 
first consigned to another country in order to evade the Foreign 
Enlistments Act. The same firm is said to have been approached 
by emissaries of China for a similar purpose almost at the very 
time that Japau was negotiating. 

M888rs. G. Kynoch and Co., Witton, Birmingham, are under­
stood to have obtained a. contract from the Government for the 
supply of 600 tons of cordite, tbe delivery to extend over three 
years. The fi rm have mills in Yorkshire, but will probably also 
erect new ones in another part of the kingdom. Hitherto cordite 
bas been manufactured exclusively at the Government works at 
Waltham Abbey, and this obtaining of a. portion of their supplies 
from the trade is a. new departure. 

Local engineers express satisfaction at the announcement that 
the Government bas decided to spend 520 lakhs of rupees this 
year and 500 in each of the following two years on railway con­
struction and irrigation works. 

Birmingham manufacturers of copper wire have good reason for 
their complaints this week of the rapid development of French 
competition in this country. Several leading French companies, 
acting as a syndicate, recently effected extensive contracts with 
American firms for copper at £3 per ton below existin~ rates. 
Fortified by this advantage, the agents of the syndicates firms 
a re now offering copper wire for telegraph and other purposes 
wherever needed in England at less money than Birmingham 
manufacturers can produce it, and contracts are being accepted 
for the whole of 1895. 

NOTES FROM LANCASHIRE. 
(From our 01011o C~6.) 

~c~ncltUlti".-A continued_ abs~nce of any improvement in the 
poSition throughout the engmeen ng and iron trades of this dist.rict 
IS again the ge~eral report, and any hopeful prospect would seem 
now to have dlSappea~ed alt?gether, so far as the present year is 
conce.rned. For tbe 1mmed1ate future a slow dragging trade is all 
that ts l~oked forward to ; .but, there are apparently some sanguine 
expectations that the spnng of next year may bring forward a 
revival of activity. I n the meantime, makers and manufacturers 
of ir?n are fit;~ding it diffic\~lt to. secure busineSB to keep them even 
partially gomg at anythmg hke remunerative rates and t he 
present position is about as unsati.sfactory as it could well be. 'l'he 
coal t_ra~e also continues in a depressed condition, so far as all 
descnptions of fuel for general manufacturing purposes are con­
cerned, and the tendency as regards these would seem to be rather 
in the. direction of ev_en still lower prices, owing, not only to the 
excess1ve local supphes, but to the keen competition f rom other 
districts. • 

Only a very slow business continues to be reported on the 
Manchester I ron Exchange, and although there was a fnll average 
at~ndance at the marke~ ~n Tuesday, a dull, depressed tone pre­
vailed generally. For p1g u on busine88 continues to be restricted 
~ the smallest p088ible qu.antities, consumers and merobants being 
m most cases more than suffi~iently bought for pr011ent require­
ments, and the tendency of pnces-where there is business offered 
lo really . test them-is in a downward direction. Lancashire 
makers sbll22:te nominally on the basis of about 39s. 6d. and 40s. 
for forge to. . for foundry, laBS 2~ at t he works ; but the busineas 
they are domg at these figures is restricted to only occasional small 
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parcels, sold to regular customers. District makers are generally 
in tho position that their books are practically full for the next 
month or two ; but in some instances iron is being thrown upon 
their hands, owing to customers not taking their full deliven os, 
and consequently they have to seek for orders in the market. 
Makers who prefer to go on simply with contracts are, of course, 
holding firmly to full recent quotations, but where they do come 
upon tho market they have to give way to secure orders, and 39.3. 
now represents the full average selling figaro for forgG Lincoln­
shire, with foundry quoted about 40s. 6d. to 4le., and Derbyshire 
foundry about 45s. up to 46s. net cash delivered Manchester . 
Outside b rands offering here are decidedly easier ; good foundry 
Middlesbrough can now be bought readily at 44~. 4d. ~ ~itb good­
named brands quoted at 44s. l Od. net Cll!h delivered Manchester, 
whilst as regards Scotch iron, it is difficult to get more than 48s. 
net prompt cash for Eglin ton, delivered at the Lancashire ports. 

The position in the fi nished iron trade still shows no improve· 
ment, very few forges having work sufficient to keep them running 
more than about fonr days per week, and although makers still 
quote late rates, these are difficult to maintain where new business 
is concerned. Tho very small orders just now coming upon the 
market offer, however, no inducement to give way, but if any­
thing like good specifications were put forward there is little doubt 
some concessions would be forthcoming to secure them. Delivered 
in the Manchester or Liverpool district, quotations for Lancashire 
and Nor th Staffordshire bars remain at £5 7a. 6d. to £5 lOa. ; 
L \ncasbire and Staffordshire sheets, £7 to £7 5s.; and for Lanca­
Fhire boopl', £5 17s. 6d . for random, and £6 2s. 6d. for S(Jecial cut 
lengths. With regard to hoops, I may mention that a fauly large 
Sooth American order, which it was generally anticipated would 
be placed in this district

1 
bas been secured by German manu­

facturers, and this bas g~ven rise to the ~uestion whether the 
Association list rates should be made bindmg only as resards 
home trade, leaving makers free to compete for foreign busmess. 
Nut and bolt makers report only very few orders giving out, and 
t hese are competed for at very low figures, the effect of foreign 
competition being also complained of in this b ranch of industry. 

In the steel trade only a very quiet business continues to be 
repor ted with low prices ruling. Ordinary foundry hematites do 
not now average more than 52s. 6d. to !i3s., less 21; ordinary 
basic billets, £4 net cash ; steel bars, £6 to £6 2s. 6d.; and boiler 
plates, about £6 5s. per ton, delivered in the Manchester district. 

l n the metal market list rates for manufactu red goods remain 
unchanged , but buyers continue to purchase only in the smallest 
possible band-to-mouth quantities. 

The position as regards the engineering industries still shows no 
indicatiOn of improvement; in the locomotive building trade espe­
cially the outlook is most discouraging, and I bear that one of the 
largest firms in Lancashire may possibly have to close altogether 
before very long, owing to the entire absence of new orders 
coming forward. 

T he reports of the engineering trades union organisations show 
no appreciable change in the position, except that the returns of 
unemployed members are rather more favourable than they were 
last month. The returus issued by the Amalgamated Society of 
Engineers show a slight decrease in the number of members in 
receipt of donation benefit, but there are still very nearly 9 per 
cent. of the total membership in receipt of out-of-work support. 
I n the Manchester district there bas been a ste.'\d y but small 
decrease in the number of unemployed members during the past 
fortnight; the position is, however, still anything but satisfactory, 
as very nearly 10 per cent. of the local membership continue in 
receipt of out-of-work support. 

The Steam Engine Makers' Society also reports a slight 
decrease in t he number of unemployed members, although not 
sufficient to have any appreciable effect, as there are still over 
5~ per cent. of the total membership in receipt of donation 
benefit. With regard to the general condition of trade, the 
reports from the various districts continue very unsatisfactory so far 
as any immediate prospects of improvement are concerned; in 
some important districts the tendency is even towards a further 
decline, and i t is only bore and there that any increasing activity 
is reported. The general conviction amongst the leading officials 
of the t rades onion organisations is that no improvement in the 
engineering industries can be looked forwa rd to, at any rate d uring 
the p resent year, but the executive of the Amalgamated Society 
of Engineers are, I understand, in possession of information which 
is regarded as of a very trustworthy character, that with the 
ensuing spring there is every probability of decided ly improved 
conditions. 

The winter discussion session of the Manchester Association of 
Engineers should prove an attra.:tive one for the members, as the 
11yllabos con tains a number of specially interesting papers. Mr. J. 
Hollidav, of Dublin, is to contribute a paper on " The Cost of 
Steam R:1ising," and this will be followed by a contribution by Mr. 
James Atkinson, M.I. Mecb. E. , on the " Modern Development of 
the Gas Engine." Mr. Josnph Nasmitb will deal with the recent 
considerable developments of "Prepayment Meters," which are 
now so largely adopted by gas-users in small dwellings. A specially 
interesting paper will be one by Messrs. D. Selby·Bigge and G. 
B. F irth on "Electricity as the Future Motive Power in the 
Textile I ndustries." Mr. J . West, M.I.C.E., of Manchester, 
who is an authority on all questions connected with the application 
of gas, is to rend a paper on "Ga.s-liJrhting for Workshops," nod 
Mr. R. H. Tweddell, M.I.C.E., w11l contribute a paper on 
"Hydraulic Machine Tools," with regard to which be is also a 
well-known authority, whilst one evening is set apart for an open 
discussion, to be opened by a communication from Mr. A. SaXon, 
on "Steel Castings." 

The coal trade still shows no appreciable improvement, except 
so fa r as the season of the year brings forward the usual increased 
demand for bousefire consumption. This is enabling many of the 
collieries to get into more regu.lar work, and tending to stiffen up 
prices for the better qualities of round coal, but there is no really 
upward move, except tha t list rates a re being more 6rmly adhered 
to, best Wigan Arley now fetching lls. up to lls. 6d., with 
Pemberton four-foot and seconds Arley quoted at lOs. to lOs. 6d. , 
and common bouse-fire coals about 8s. to 8s. 6d. at the p it mouth. 
Otbor descriptions of fuel for iron-making, steam, and general 
manufacturing purposes still meet with only a very slow sale, with 
supplies plentiful, engine fuel being if anything even more of a 
d rug npon the market, owing to the increased production of slack, 
resulting from the larger inquiry for bouse-fi re coals. Steam and 
forge coals at the pit mouth do not average more than 7s. to 7s. 6d. 
per too, and the outlook with regard to this class of fuel 
is anything but encouraging, as there would seem to be a proba­
bility when the shipping season to the Baltic forts i!! closed that a 
considerable quantity of common round coa from the Yorkshire 
district may be forced upon this market, and already there are 
indications that some of the Yorkshire coalowners are seeking for 
inland business at prices under their cur rent quoted rates. There 
a re also large supplies of engine fuel coming in from other districts 
at extremely low fignres, Derbyshire alack being offered at as 
low as ls. 6d. to ls. 9d. at the pit mouth, and prices generally show 
a weakening tendency. At the pit mouth, Lancashire slack 
averages Ss. 6d. to 4s. for common sorts, 4s. 6d. to 5s. for medium, 
up to 5s. 6d . for the best qualities, and to effect clearance sales 
specially low rates a re frequently quoted. 

In the shipping t rade a moderate business is still reported, with 
ordina ry Lancashire steam coal ranging from about 8s. 6d. to 9s. 
per ton, delivered at the Garston Docks or the High Level, 
Liverpool. 

/)arrorr.-Duriog the pa.at week smelters of iron in North Lanca­
shire have not done a very big business ; in fact, rather the reverse 
is the case. Although there baa been a certain amount of fi rmness 
in t he market towards the end of the week, there bas been no 
appreciable difference in the demand. Consumers on every band 
have few requirements, and are only placing small orders. Steel 
makers are using fair supplies, and are likely to want more ; in the 
meantime, however, the trade doing is small, and the same inert. 
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ness that bas been so noticeable for so long is very prominent. 
P ricos a re much about the same, being ea.ay. Makers are asking 
44s. 6d. to 45!, 6d. per ton for parcels of mixed numbers of 
Bessemer iron, and in the warrant market holders are aekiog 
43s. 4d., with buyors offering 43s. 3d. per ton, net cash. Thirty­
th ree furnaces a re blowing, and their output is quite sufficient to 
cover the wanU. of consumers, for the stores of iron bad been 
added to during the week to the extent of 20 tons, making the 
totnl held 1&8,510 tons. 

The steel trade is still qn.iet. The demand for steel shipbuilding 
material continues to be small. Some fair orders are bold for 
Barrow and Belfast builders, and the mills at Barrow are likely to 
be fairly employed for a while yet. I n the meantime there are 
some orders in the market. Ship-plates are at £5 7s. 6d., angles 
at £5 10.3., and boiler-plates at £6 per ton. The inquiry for rails 
is without change, and little is doing. Heavy sections are at 
£3 15s., light rails at £ 5 5s., and colliery sections at £5 l Os. per 
too. There is a fair demand for tin-plate bars, and it is expected 
that this inquiry will be considerably stren~hened in the imme· 
diate fnture. T he current quotation is £3 l 7s. Other sections are 
very poorly inquired after, and next to nothing is doing. 

There is a fair amount of activity noticeable in the shipbuilding 
and engineering trades. Shipowners are, however, not very much 
disposed to place orders j nst at ~resent. 

The demand for iron ore is qmet, especially on general account. 
A vorage sorts are at 8s. 6d. to 9<!. per ton net at mines. 

EMt-Coast coke is in fair demand at l7s. per ton delivered. 
The shipments of iron and steel from West-Coast porte for the 

past week reprecent 9100 tons, as compared with 13,325 tons in the 
same week of last year, a decrease of 4225 tons. The shipments 
to date stand at 591.086 tons, as compared with 596,167 tons last 
year, a decrease of 5080 tons. 

TBE SHEFFIELD DIBTRIOT. 
(From our oum CO'I'T~.) 

TBE variable weather we have bad during the last ten days ha.a 
unfavonrably affected the bouse coal trade, but there are now evi­
dences of its becoming firmer. The advance of 6d. to ls. per ton 
bas been generally obtained, and at t he date of writing the cold 
bas set in, accompanied with damp, which is certain to cause bouse­
holders to complete stocking for the winter. Although the demand 
in the Barnsley district bas fluctuated considerably, business bas 
now become somewhat steadier, and a considerable number of 
collieries are working the full time. New sinkiogs are being p ro· 
ceeded with at Bickleton Colliery, which, with the commence­
ment of the work at Grimetborpe, will materially increase the 
output of the district. T he Mitchell Main Colliery Company, to 
which the new workings at Grimetborpe belong, has taken over 
the Dar6eld Maio pita, and when the new collieries at Grime­
thorpe are completed, the company's oeerations will extend to an 
a rea of underground work of tbree milee. With 1\ yearly output 
of marketable coal increa.aed to one million tons, the Mitchell M'ain 
Company will take its place in the front rank of English collieries. 
Other owners are at ~resent employing colliery en~eers to test the 
coal boundary of the1r land with a view to extewnon. These inves­
tigations a re mainly confi ned to the Silkstone bed. The metropoli­
tan demand is reported to have been merely moderate. Silkstonea 
fetch from 8,. tid. to lla.; Barnaley House from 8s. 9d. to 9s. 6d. 
per ton; second qualities, from 7s. per ton upward- all prices at 
the p it. In steam coal values continue atendy, Baro11ley bards 
making 7s. 9d. to 8s. 9d. per ton ; inferior slacks from 7a. 6d. per 
ton. Heavy deliveries a re being made to railway companies on 
account of contracts. Gas coal is quoted at from 7a. to 8s. 6d. 
Manufacturing fnel is somewhat depressed, owing to the small 
demand in the textile districts. Good slacks a re from 48. 6d. to 
6s. 6d. per ton ; pit slack, from a.. 6d. per ton. 

The position taken up by the colliery enginemen, boilermen, and 
6remen is not quite 80 acute as it was last week. Although their 
Union, which is not associated with the Miners' Union, bad decided 
to adhere fi rmly to their demands, and to stand by the notices 
they sent out a fortnight ago, a more conciliatory attitude prevailed 
at the last conference with the coalowners held at Sheffield on 
Monday. It was then arranged that the notices which would have 
expired this week should be withdrawn and work continue, pend­
ing another meeting of the coalowners to be bold a fortnight hence 
at Sheffield. B ad this arrangement not been made, ana the men 
still adhered to the position taken np at Barnsley, a serious 
rupture was inevitable at the Yorkshire coalfield, for the pits could 
not possibly go on working without the colliery enginemen and 
their colleagues. It is not expected that the difficulty will lead to 
any stoppage in the coalfield. 

A better demand for crucible steel is reported from the Con­
tinent , but the fresh business is not evenly distributed, several 
fi rms being well employed, while others complain of want of work. 
Taktn all round, however, the crucible steel trade is reported to be 
more active than~ the correspond~ period of 1892. Last year, 
of course, very httle was dorng OWing to the stoppage of the 
collieries. 

Bessemer billets are quoted at £5 lOs.; bar iron, £5 lOs. to 
£5 15s.; wire rods, £5 5s.; and rope rode and high carbon rods, 
£8 8s. per ton. The iron market is very much as last reported, 
hematites being at 50s. to 52s. 6d. per ton, accord in~ to b rand ; 
while common forge iron is q uoted at 38s. 6d. per ton 10 Sheffield , 
with supplies considerably in excess of the demand. 

An important order for a rmour-plates wa.a roceived in Sheffield 
this week from the British Admiral ty. If these orders for a rmour­
plates were followed by a revival in the shipbuilding yards and 
some signs of activity in the construction of foreign railways, 
Sheffield would soon be extremely busy. A13 it is, the war 
material branches are a bout the only departments in which full 
employment is given. No doubt the low freights for cargoes 
mihtate against shipownen adding to their fieete, and the uneatis­
factory traffic returns are responsible for the holding back of 
orders for railway material. A good deal of wagon work has been 
locally p laced, bot the facilities for production are so great tba. 
even large orders are soon completed. Engineering fi rms report 
that business is not as good as it ought to be. Boilermakers, 
on the other band, are well off for work, and there is, perhaps, 
no branch of our heavy t rades in which more progrees bas been 
made of late years. 

I n the lighter industries both the silver and cutlery t rades are 
fooling the season demand for ~oods adapted for Christmas and 
New Year. With the setting-10 of the winter demand many 
novelties in electro-plate, silver and Britannia metal have been 
placed upon the market. Some of the leading firma are working 
extra time, and will continue to do 80 up to the end of the season. 
A distinct featu re of the silver trade is the demand for sterling 
silver goode. The low price of silver narrows the difference be­
tween these goods and the best quality of electro-plated nickel. 
Customers therefore prefer to pay the extra cost to have their 
table appointments of silve~. Tbere is more doing in cutlery, and 
the next returns of the Umted States Consulate will maintain, if 
not exceed1 the satisfactory increase repor ted on the 30th of 
September las~ It is said that the American market is taki~ an 
unusual quantity of second-rate cotlery from Sheffield. This is 
rather against the usual way of the Americans, and may probably 
be b.ut a .temporary feature of the trade. Orders are undoubtedly 
commg 1n very freel y, and prospects are decidedly more en­
couraging. The Tariff favours the commoner grades of cntlery 
more than the .expensive brands, and this probably accounts for 
purcbas~ r~orung so much in the cheaper qualities. There is 
more do10g 10 onr own home markets, season orders having come 
to band earlier than in previous years. 

In addition to the Antwerp awards already aunonoced M688rs 
William Lockwood and Co. Ocean Wor~ St. Mary~s. road; 
Sheffield, have been award;d two rilver medals for their patent 
fl!'-ngel~ piston rings, This is the highest and only a ward for 
pt.ston n ngs. 
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The Liverpool ivory sales have been held this week. There 
were only about seventeen tons on offer. The Ame rican buyers 
were pretent in force, and purchased freely. P rices went np from 
£10 to £12 per cwt. 

Mr. Emerson Bainbridge, J . P., of the Nunnery, Blackwell, and 
other collieries, and who is also chairman of the Eas~ to W.est 
Coast Railway, bas contributed a thoughtful and effect~ve arhcle 
to the Contemporary R evit:111 this month, bearing on the e1gbt .hours 
question. Mr. B.Unbridge since its publication, ha.a rcce1ved a 
number of letters on the subject. One is from Mr. llenry Simon, 
of Mount-street, Manchester, wb.o informs. Mr. Bai'?bridlle t~at 
a mongst the instances which he glVes of fore1gn, esp001ally Belg1an 
work, introduced into this country, tb~re i~ omitted wba~ he-~r. 
'imon-considers to be the most glanng 1osta~co of thlS fo~1gn 

competition, viz., the fact that the comparatively new. railway 
station at Middlesbrougb is, a.a a local ironmaster told h1m some 
time ago when t here, " every pound of it Belgian iron." " What are 
we to say " asks Mr. Simon, " il the capital of that iron district which 
produces' the cheapest gets its station ironwork from Belgium 1" 
Mr. Simon adds that while his personal inclinations, wishes, and 
moral feeling are d istinctively in favour of allowing the labouring 
classes, and everybody else, the largest possible share of t.be 
comforts of this life, be cannot but entirely admit, with Mr. BalD­
bridge, that the way in which this eight boors movement is now 
progressing is simply hastening the inevitable moment at which 
England's pre-eminence in trade will begin to rapidly decrease. 
"All large atrikeP," be holds, "are so many invaluable helps to 
foreign industries. Considered from a continental and humanitarian 
standpoint, the advantage may probably be seen in this policy ; 
but do the working classes really intend thus unselfishly to help 
their foreign competitors¥ " Most people will think with him that 
they do not; the explanation being their utter incapacity to see 
the folly which they are perpetrating. They have some capable, 
intelligent men amongst their leaders, and sorely the time caunot 
be far distant when the more thoughtful of these people will 
declare the doctrine of sound business plainly to their conabtueota, 
whether it offend them or whether it please them. 

THE NORTH OF ENGLAND. 
(.t'llnm our OtCm CO'I'T~) 

MORE cheerf nl reports a re this week given by iron and steel 
manufacturers relative to the state of t rade, and certainly there is 
not that amount of pressure to sell that baa been shown hitherto 
this month and for a pa rt of September. The specnlative 
fraternity, who have been operating in iron, appears to haYe 
recovered confidence, and are not disposed to further depr088 
prices by putting so mnch iron upon the market. It is pretty well 
recognised that there hilS been no change in the condition of trade 
to justify the relapse in prices that bas recently taken place, and 
that if speculators had not rushed their iron upon the market, 
prices might have been kept up. Trade is undoubted ly better than 
1t was last year, as may be seen from the railway traffic 
returns, and the production and shipments of pig iron; indeed, 
it may be said that this year's production and exports of pig iron 
exceed those of any previous year, while the increase of stoclc baa 
been only small, and is very much less than it was in alm011t every 
year of the past ten ; in fact, in one year at the end of September 
North of England l'ig iron makers and the warrant stores held 
four times as much 1ron as they do at present-nearly 730,000 tons. 
The average quoted price of No. 3 Cleveland pig bas also this year 
exceeded that of last year by folly ls. per ton, being this year 
no less than 35s. lOd., which is considerably above the figure that 
bas ruled in at least half of the last ten years. The finished iron 
and steel trades have not been anything like so good this year as 
they might have been if business had not been hampered by the 
strikes of the engineers, moulders, and patternmakers, which baa 
seriously affected the output of the shipyards, and consequently of 
the plate and angle mills, which in this district depend upon them 
for t he bulk of their work. Work baa been thrown back so mach 
that there are now vessels that have beon waiting for their engines 
four months or more. 

Sales of Cleveland pig iron have been more numerous this week 
than they have been for some time past, the chief demand being 
for No.3, which is scarce, and which is needed for export. In 
this month the shipping demand is always extra brisk, as it is the 
last of the northern navigation Peasoo, and consumt'rs abroad who 
get their supplies through Baltic por te have to get in what they 
will need in the winter. Bu~ the exports are not nearly so good as 
they were last year ; thus this month to Wednesday night the pig 
iron exports from the Tees reached 46,310 tons, as compared wtth 
37,915 tons last montbt and 58,142 tons in the corresponding month 
last year to 17th. Makers have generally this week been quoting 
36s. per ton for prompt f.o.b. deliveries of No. 3 Cleveland pig, 
lind some of the leading fi rms whose stock is almost nil have 
asked and secured even 3d. more. But merchants and some pro­
ducers have been selling at 35s. 9d., and they were ready to accept 
36s. for forward delivery. Cleveland warrants have not been 
largely offered, and the extent of the fluctuations in price this 
week baa only been l!d. per ton. 

The stock of C!eveland pig iron held by Messrs. Conual and Co. 
on Wednesday rught was 89,067 tons, or 678 tons decrease this 
month. 

No. 4 Cleveland foundry pig has shown considerable improve­
men~ in demand, ~nd as the supply is hardly equal to the 
reqnlremente the pnce bas advanced 3d. per ton thus restoring 
the ordinary difference between the prices of N~. 3 and No. 4 
foundry, which is 6d. per ton, bot which difference has not existed 
for !'- very considerable perio~ , the commoner quality being 
relat_i~ely cheaper than No. 3, as 1t bas been more plentiful. For~e 
qnali:ties have not advanced ~~nse the supply is in excess of the 
reqntrements, and these quaht1es have again become • ' a drug upon 
the market." Gray forge can be bought at 34s., and is tbus ls. 3d. 
cheaper than No. 4 foundry pig, though the usual difference is no 
more than 6d. The aupJ?lY of East Coast hematite pig iron is 
greater than the consumption, and the price of mixed numbers bas 
dropped to 42s.19d. per ~n, though ore prices are tending upwards, 
and 1t does not appear likely that any reduction in the coat of pro­
duction will be effected. 

At the quar terly ~;DOe~ of the Middlesbrough Chamber of 
~mmerce a commu!llcation was read from Mr. Jeremiah Bend of 
M1~dlesbrougb, ~b~cb showed that in a cer tain district in the 
Umted S tates p1g 1roo wa.s being produced at less cost than in 
Cleveland, and was sold at a lower price than bas ever been 
touched for Cleveland iron, ~ being .the lowest ever reported for 
No. 3 •. Mr. Be!'-d bas been 1n the Un1ted States for some t ime on 
p rofess10oal busmess, and bas visited the region in question. It is 
10 Alabama, an~ Mr. Bend says of it that it is the "Cleveland " or 
cheap common 1ron centre .of . America. P!g ~ron containing half 
the phosphorus that there 11 1n Cleveland ptg 1ron is being made 
~here at a cost price at works, including all except debentnre 
mterest, of 24s. 2d. per ton, and is beiog sold at from 26ll. to 29s. 
per ton on trucks a t works; 281b. per ton extra over 2240 lb. is 
allowed for. sand. This pig ir?n is fi!lding ita way into every part 
of the Umted States, even mto Pittsburg. A13 yet it ha.a not 
been U;~~ed for steel. Large cast iron pipes up to 60in. diameter 
are be1ng made and sold at £3 15s. 6d. per ton at works, a.nd are 
for.warded to aU par~ of America. They are not qnite so well 
filll8hed !'-S Ormes by p1pes, but are good enough. Under circum­
stanc~ bke.th~ there _does • t appear much chance for England 
exportmg p1g l.l'On or p1~ to the United States, notwithstanding 
the more favourable Tanff Aot that has been passed. 

A rather better demand is reported by some of the finished iron 
and steel manufacture~. It is satisfactory that M688rs, Dorman, 
Long, and Co. have_ this. week recommenced operations at their 
West Marsh and Bntann1a Iron and S teel Works Middlesbrougb 
after a atop.vage of about two months, dnring ~bioh they bav~ 
added cone1derably t o their plant. On the other band, the Dar 
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li!lgton Steel and Ironworks have been entirely closed , and the 
d1rectors, at their meeting on Monday, stated that the condition of 
trade did not eoconrage them to look forward to an early resumption 
~f operations. His, therefore, thought advisable to realiSG the ftoat­
mg aseeta of the company, without, however, disposing of any of 
the looee plant or tools, which would be needed to re-start the 
works. Out of the money thus obtained the liabilities will be met, 
and the meetioe- was adJourned for a month to permit this to be 
completed. Sb1p-plate makers are fairly well employed, notwith· 
standing the dulness in the shipbnildiog industries. At the ship­
yards on the Tees aod at Hartlepool at least 40 per cent. of the 
men usually employed at the shipyards a re idle, and a bard winter 
is looked for ; as Lloyd 'a returns show there is much less work booked 
now than there was in the early part of the year. T hus on the Wear 
there are only 32 vessels of 85,653 tons, against 43 vessels of 112,025 
to us a year ago ; oo the Tyne 53 vessels of 131,773 tons, against 51 of 
121,956 tons; on the Tees, 21 vessels of 45,252 tons, against 25 of 
65,170 tous ; and at Bartlepool and Whitby, 13 vessels of 37,259 
tons, against 18 vessels of 47,630 tons. Still at present the steel­
plate and angle makers are fairly well eml?loyed, and maintain 
their prices. The same figu re is quoted for trOD as for steel plates 
- £4 17s. 6d., less 2; per cent. f.o.t.-as it costa more now to 
produce iron plates than to roll steel plates. Iron shie_angles a re 
£4 12s. 6d., and steel sbil? angles £4 15s., both less ~ per cent. 
and f.o.t. Heavr steel ratls are at £3 12s. 6d. net at works, and 
a rather better mquiry is reported. Many of the moulders who 
have been on strike are stiiJ unemployed, the masters being unable 
to find work for them, as orders have been driven to other 
districts. A cousiderable p roportion of the engineers are likewise 
unable to work. 

paat week amounted to about 22,000 tons. The loss in exports, 
owing to the strike, amounts to upwards of 2,000,000 t.ons, and 
this, it need hardly be said, will never be made up. 

NOTES FROM GERMANY. 
(Frotn ovr 0t1m C~) 

Some of the iroomasters are again, as is usual in the autumn 
season, being put to inconvenience owing to lack of trucks, and 
the queation bas been onder t he consideration of the Middlesbrough 
Chamber of Commerce, who have asked the firms to keep a record 
of the short supplies, together with details of delay, loss, and 
expense incurred, so that definite e-ridence may be forthcoming 
in caee an aopeal has to be made to the Railway Commissioners. 
The North-Eutern Railway managers have asked some of the 
firms to give them an idea as to what they will require in the way 
of goods wagons over the next five years, and other questions as 
to the probable lives of their collieriea, &c. 

At the meeting of the Nortb-Eut Coast Institution of Engineers 
and Shipbuilders, held at N ewcastleoo Tuesday, the Council reported 
t hat the number of members was 954. The P resideot-Mr. 'l'bomu 
Richardson-delivered his inaugural address, in which be dealt 
with the question of economical p roduction and the competition of 
foreign countries. He deprecated the doctrine which is so often 
made use of, as to our superior capacity as handicraftsmen, and 
stated that the extended and universal adoption of machinery had 
enabled the foreigner to compete with us-and especially was this 
so in the engineering industry. The President also touched upon 
the application of electric driving of machinery at home and 
abroad, and showed that theN was a la~e saving in steam power 
by the use of the electric system of working, as well as a consider ­
able reduction of labour. 

The coal t rade continues active, notwithstanding that there is less 
reqnired for Scotland, but the export demand is st rong, and mer­
chant& are anxious to get as much coal away as possible t his month. 
W&fles in the Northumberland coal t rade are not to be changed 
this quarter, as the Conciliation BoiU'd bas found that though trade 
wa.s so brisk last quarter, prices were not materially raiJed. The 
Northumberland collieries generally are working eleven days per 
fortnight, which is f ull time, and io Durham there are very few pits 
which are not in full operation. 

NOTES FROM SCOTLAND. 
(From 011r OWA CtwT~.) 

THBRB is a rather better feeling io the iron market, with still 
much room for improvement. Scotch warrants have been fairly 
steady, with only a moderate busioeel!. Buyers are acting with 
cautiooL_!or although the miners' strike is now practically over 
in the west of Scotland, it is not yet quite clear whether busi­
ness is likely to come away with anything like activity. Trans­
actions have taken place at 42s. 6~d. and 428. 6d. cash. There is 
very little inquiry for Cleveland warrants, which are worth 
nominally 85s. ~d. cub. Cumberland hematite has been weaker, 
declining from 43s. 5~d. to 43s. a;<t. cash. 

The blast furnaces are now being Bteadily relighted, about 
twenty having been added to the active list within the last ten 
days; the number blowing is, however, still much smaller than at 
tbia time last year. Several weeks most eue before the furnaces 
now going io will be in a position to makr'their full complement 
of pig iron. Several brands continue very scarce, and the prices 
of these are fairly steady, but the general tendency of values is 
downwards, some brands having fallen from 6d. to 28. 6d. per too 
io the course of a week. 

The following are the current prices of makers' pig iron :­
G.M.B. f.o.b. atGiugowl.No. 1, 44s. per ton ; No. 3, 42s. 6d.; 
Monklandz._No. 1, 47s. txl.; No. 3, 42a. 6d.; Carobroe, No.1, 
47s. 6d.; !'I o. 8, 46s.; Clyde, No. 1, 50s. 6d. ; No. 3, 47s. 6d.; 
Garteberrie, No.1, 52s. 6d.; No.3, 4&!. 6d. ; Calder, No.1, 6&. 6d.; 
No. 3, 498. 6d.; Summerlee, No. 1, 55e.; No. 3, 50s.; Coltneas, 
No.1, 56e.; No.3, 5lll.; Gleogamock at Ardroesan, No. 1, 54s. 6d.; 
No. 3, 491. 6d.; EQ-lintoo , No.1, 4&.; No.3, 46s.; Shotts at Leith, 
No. 1, 57s. 6d.; ?fo. 3, 5le. 6d. 

The market for hematite pig iron is a little more active as far 
as regards business done direct with the ~reducers ; while there 
seems oo inducement to speculation, it is eVJdeot that the require­
menta of consumers are bo110d steadily to increase. The import 
trade in Spanish ore has been resumed, and freights are very 
moderate, enabling smelters to obtain supplies at comparatively 
easy ratea. 

The pig iron shipments are extremely small, amounting in the 
past weelc to only 1859 tons, compared with 3455 in the corre­
sponding week. Of the total there was sent to Australia 155 tons, 
Germany 128, United States 100, Canada 80, Italy 100, Holland 50, 
Bel~nm 10, Spain 20, other conntries 30, and coastwise 1186, 
aga1ost 1022 same week of 1893. 

The finished iron and steel branches are getting into a rather 
more encouraging attitude, the works are being put io operation 
more fully, and makers are preparing for any demand that may 
arise ; meantime bnsioess is oo a reatricted scale, and prices are 
nominal. 

The export trade io manufactured goods is quiet. The past 
week's abrpmeota from Glasgow embraced sewing machines worth 
£256; other machinery, £6321; s teel good!!, £3943; and miscel­
laneous iron ~oods, £13,952. 

Reports wtth reference to the locomotive engineering branch 
are favourable, the principal firma have good orders in hand both 
for home and foreign railways. General engineers are but 
moderately employed. In the tool making branches business is 
irregular, some houses doing next to nothing, while others are 
fairly busy. 

WAI.ES AND ADJOINING COUNTIES. 
(From ovr ~ C~) 

A SIG~"JFlCANT fact of the week is that steamers in the course of 
a day or two will be loading oo less than 5000 tons of tin-plates at 
Swansea, principally for the United States. This is not only en­
couraging for the great tin-plate centres, notably, Swansea, 
Llaoelly1 Briton Fer ry, and the Newport district, but also for the 
iron and steel works. Iroomasters are quite satisfied that until 
new countries are opened out rails must play a very secondary 
part; and it is to tin-plates and to the increasing uses of steel in the 
country that they look for business. I lately saw in Radnorshire 
terne plates adroitly used as garden fences, and reported to be 
cheaper than brick or stone masonry. The artisan placed them 
himself, and saved the labour of mMon. 

Last week the Swansea shipment of tin-plates was 60,469 boxes, 
make received from works 69,201 boxes, showing a good deal of 
activi ty, aod proving that a more 11ettled condition of things exists 
amongst the workmen. So far prices have not moved, but a few 
consignments such lUI will be recorded next week will leave stocks 
much below an ordinary level, and lead to improved quotations. 

Io the Newport district a better tone prevails amongst tin-platers, 
and I note that in the Briton Ferry diStrict a good average make 
is recorded. This week the Ea.rlawood Tin-plate Works, Briton 
Ferry, which have been idle for a year or so, were re-started. 
These give employment to 140 hands. 

Dowlais steel works this week were as bllSy as I have seen them 
for some time, both the upper and lower works, and at Cardiff not 
only is a good make of pig maintained, but steady progress 
made in completing the works. Probably in two or three months 
this will have been accomplished. 

There has not been much doing io rails, with the exception of 
some despatches to Highbridge. 'l'he make of steel bar bu been 
moderately good. Blaeoavon, Cyfarthfa, and Ebbw Vale 
maintain fair activity in mills and furnaces. Tredectar and 
Rhymoey are putting forth their best efforts io coal development, 
and io the manufacture of coke ; and as I note this week but 
few a rrivals of pig iroo-ooly one small one coming io from 
Ardrossan-tbere is a prospect that the heavy stocks I saw lately at 
various works will have a chance of being lessened. Swansea 
imported this week 200 tons steel scrap, and 2600 tons of iron 
ore. Of the latter Ebbw Vale and Dowlais also received large 
cargoes. 

Swansea quotations this week are only slightly altered from 
those of last week. Glasgow pig is a little improved, 42s. 5,d. 
to 42s. 6td. ; MidtJiesbrough, 35s. 5~.; Middlesbrough hemat1te, 
429. 41d. Welsh bars remain at £5 2s. 6d.; steel rails, heavy, 
.£3 15s. to £3 17s. 6d.; light, £ 4 lOs. to £4 15s. Cardiff quota­
tion for rails, heavy, is £3 12s. 6d. 

Other Swansea quotations are :-Sheet iron, £6 to £6 lOs.; 
<>tee! sheets, £6 5s. to £6 7s. 6d., with usual extras for higher 
gauges; Bessemer steel bars, £4 to £4 2s. 6d.; Siemens tin­
plate bars, £4 to £4 28. 6d.; tin-plates, makers' quotations, 
Bessemer, lOs. 3d. to lOs. 6d. ; Siemens, lOs. 6d. to lOs. 9d. ; 
ternes per double box, 28in. by 20io., 20s. to 24s.; best char­
coal, l2s. to 128. 6d. ; waaters, 6d. to ls. less in each class. 
Block tin £69 7s. 6d. to £69 lOa. Anthracite coal, 8s. 9d. to 
12s. 6d., according to quality. 

The coal trade continues vigorous, and shipments have been con­
siderable at all ports. Good healthy vitality is very noticeable in 
the Newport district. , ome labour troubles have affected the out­
put of certain collieries, and perhaps kept prices up more firmly. 
On Saturday best steam was quoted at 12s.; the latest quotation 
now is lls. 6d. to lla. 9d., Cardiff. Other prices are :-Seconds, 
lls. to lls. 3d. ; best i\loomouthsbire, 103. 3d. to lOs. 9d. ; dry 
sorts, lOR. to 10. 3d.; small, 4s. 9d. to 5s. 3d. Bouse coal has kept 
up remarkably well, and now a good seuon is evidently before this 
clus of coal. Even now, before the autumn baa disappeared, 
thero is a pressure of business, and prices may be expected to 
advance. Best household commands lls. to lls. 3d.; No. 3 
Rbondda, l Os. 3d. to lOs. 6d. ; brush, 8s. 6d.; small, 6s. 6d. No. 2 
Rboodda, 8s. 6d. to 8s. 9d.; through, 6s. 9d. to 7s.; small, 4s. 6d. 
to 4s. 9d. 

Cardiff quotations for pitwood are 16s. to 15a. 3d., demand good, 
but market glutted. Patent fnel active, 11s. to lls. 6d. Coke 
tolerably brisk ; furnace, 15s. to 16s.; foundry, 17s. to 17s. 6d.; 
special, 2ls. Swansea exports of p~~otent fuel only moderate; 
principal cargoes last week were, 2470 tons to France, 1300 to 
Italy, 1290 to Algiers. I roo ores quieter, prices remain-Cardiff, 
l Os. to lls. 3d., according to quality. Swansea to 12s. 

A new labour difficulty hM cropped up amongst the tin-plate 
men, not this time against employers, but against their doctors, 
who are agitating for increased fees. Present rates a re, men, 
8d. per month ; boys, 4d. The doctors now demand ls. adult!', 
and 6d. boys, and the ballot box is to be b rought into reqnisitioo 
to settle the dispute. 

The prominent subject at Cardiff of late bas been the probability 
of the Bote Docks being acquired by the Corporation and then of 
the formation of a Barbour 'l'rust. A leading official of the Docks 
is rep.>rted to have said that the "one man rule " is coming to ao 
end. With all respect for the official I do not believe it. The 
Taff Vale Railway objection to join hu to be considered, and 
leading authorities at Cardiff urge that the amo110t required by 
the Bote Docks Company is such that io borrowing money to meet 
it oo limited liability company could Boat. A few weeks will see 
whether anything will come of it. The Barry Docks' directorate 
have written to inquire the particulars of the Harbour Trust, as 
suggested by the Corporation. 

The Birmingham water scheme continues to make good progress 
amongst the Radnorshire bills. Over 600 men are now comfortably 
hutted for the winter, and io the spring this number is to be 
increased considerably. The district is well wooded, and one of 
the initiatory steps is being taken in levelling the trees, many of 
wbioh are very tine. Nantgwilt, where the principal engineer 
resides, was surrounded with a belt of wood, which is nearly 
cleared. Shelley the poet made thi11 a place of exile, and we see that 
a local contemporary bas suggested that Birmingham-in keeping 
with her traditions- should utilise some of the timber in making 
mementoes of the poet. 

The dispute of the National Colliery Company, Wattstown, bas 
been brought to trial. A fortnight ago the company summoned 
twelve of its men for absenting themselves without notice. The men's 
contention was, that the company had introduced new method of 
screening, and the result was one thousand men left work. The 
summons of twelve of these was ao initiatory step. Oo Monday 
the trial took place before the stipendiary magistrate, Mr. Ignatins 
Williams, at the Tonypaody Police Court. Employers and men 
were ably represented, and at the close the magistrate ruled that 
the employers had violated a claust~ of the sliding scale agreement 
-No. 20 A-and that the men were entitled to refuse to work 
under the new system. Verdict for meo, with solicitors' fees and 
costa. 

Four hundred men at Rudry are at stop, but it is hoped that 
the slight difficulty will soon be removed. The Llanbradach 
men, No. 2 seam, continue to refuse filling trams until there is 
a revised price list. 

A MODERATE bnsioeaa continues to be done on the continental 
iron market, and prices are fl.uctoating, with a downward inclina­
tion here and there. The poeitioo of the iron and steel trade in 
Silesia has not in any degree improved upon the week. Offers a re 
being made at extremely low quotations, but still buyers show 
little inclination to come forward with their orders. The bar trade 
forms an exeeptioo to the role, being in comparatively good 
activity, and there is also a tolerably fair bllSiness done io 
tubes. 

Since previous letters very slight changes only can be noticed 
oo the Aostro-Hungarian iron market. In pig iron prices have 
stiffened a little, owing to the scarcity of that article. The rolling­
mills are, as a rule, io fair employment, merchant bars meeting 
with a satisfactory demand. The girder trade i8 tolerably lively, 
while makers of steel plates and rails complain of a poor employ­
ment. Quotations for the different eor ts of iron and steel are the 
same as last given. 

The returns as to the condition of the French iron trade gene­
rally continue qnite satisfactory. There is ao undeniably in­
creasing demand coming io for most sorts of iron, though several 
large cont racts which bad been counted upon as quite certain have 
not been given out at all ; but there is, oever theleaa, a sufficient 
amount of new work offering to keep the works io fairly regular 
activity. The tendency of prices is firm, but makers have, as yet, 
not ventured upon ao advance, because they fear to be met with 
a strong resistance oo the part of consumers. In the Depart;. 
ment Nord the situation of the iron business is less hopeful, and 
some fi rm' even fear that they will have to reduce quotations, at 
least for some articlea. Hardware is generally neglected. In the 
D~partmeot Meu~he et Moselle l?ig iron is well maio~ined in 
sp1te of the exceedmgly firm quotattons for coke. Forge prg meets 
with a particularly good ioqniry, while foundry pig is but weakly 
called for. 

Business on the Belgian iron market bas slightly increased in 
fi rmness, pig iron, as well as most sorts of malleable iron, meeting 
with a tolerably fair request. Prices of pig iron are rather easy 
on account of the large quantities of Luxemburg forge pig that is 
still tbrowo oo the Belgian iron market, but for moat sorts of 
finished iron quotations are well maintained, and a pretty confident 
tone generally p revails. 

On the Belgian coal market prices have not altered for several weeks, 
only io the Lit1ge d istrict an upward inclination was to be perceived. 
With regard to the Belgian coal trade during the first eight months 
of last and of present year, import in coal is reported to have been 
869,079 t. this year, against 865,810 t. for the same period the year 
before. Of these 397,082 t. were imported from Germany, against 
366,462 t. in 1898. French and English import, on the other 
hand, baa decreased. In coke, 214,862 t. were imported, against 
162,959 t. for the same period the year before, which shows no 
increase of 52,000 t. This may chiefiy be accounted for by the 
increasing import of coke from Germany, which was 158,460 t. io 
1893 against 208,376 t. this year. E:r}IOrt in coal amounted to 
2,74S,820 t. , against 2,735,237 t. in 1893, of which 141,187 t. were 
sent to Germany, against 149,877 t. io the year before; 2,166,830 t . 
were exported to France, against 2,161,075 t. for the same period 
io previous year. lo coke, 577,161 t. were exported, which, 
compared to 605,062 t. io laat year, shows a decrease of about 
28,000 t. 

'l'bere ia no change, generally speaking, io the Rhenish-West­
phaliao iron bnsinees. The demand remains quiet, and quota­
tions are still far from satisfactory, bot makers show a fair 
coofidence in the future, and are, for the present, content if 
they can secure sufficient work to keep their concerns going. 
The position of the iron ore trade is not favourable, most 
sorts being io very moderate request. Prices are the same as 
formerly quoted; for spathose ore M. 7·40 to 7·70 p.t. is given, 
while roasted ditto ia paid with M. 10 to 11·20 p.t. at mines ; 
inferior sorts coat M. 9·80 to 10 p.t. net at mines, and for Nassau 
red iron ore the old price of M. 9·20 p.t. is given. Io Luxemburg 
and Lorraine, minette, 40 p.c. grade, is still to be had !lt M. 3·20 
p. t. , while for minor qualities M. 2·40 to 2·60 p. t. 1s quoted. 
On the pig iron market prices are, without exception, very 
firm . Io the Sieaer land the demand for present quarter is 
pretty regular ; from abroad there has also been quite a fair 
inquiry experienced lately, and a large contract for forge pig has 
already been secured for the first two quarters of 1895. Spiegeleisen, 
10 to 12 p.c. grade, still stands at M. 52 p.t., forge pig No. 1 is 
P!lid with M. 46 to 47 p.t.1 while for No. 3, b1. 40 p.t: is given. 
S1egerlao~, good forge quality, quotes M. 44 p. t.; hemati~, ¥· 6~; 
foundry p1g, No. 1, M. 63 p.t.; No. 3, M. 54 p.t. Bas1c 1s st1ll 
paid w1th M. 45 p.t., while German Bessemer fetches M. 49 to 50 
p.t. at works. Luxemburg forge pig costa M. 48 p.t. free Luxem­
burg. So far as prices are concerned, the situation of the malle­
able iron trade is lees favourable than that of the pig iron business. 
Prices continue extremely depressed, and if an actual reduction does 
not take place, it iseimply becauaepricesbavereached the very lowest 
point, covering not even the cost of production. Some works will 
have to suspend operations altogether unless an improvement in 
quotations sets in. The bar trade is io poor employment generally. 
U it waa not for orders previously booked, the mills could hardly 
be kept going. Girders are io tolerably good demand, and so are 
hoops, for which a rising tendency in prices can be noted. Plates 
are still without improvement, and sheets have io some instances 
even decreased in demand. From abroad next to no orders are 
coming to band. The state of the wire business continues ex­
t remely unfavourable. Only n small number of the iron fo110dries 
and machine factories are in good employment, the majority of 
the mills complaining of an almost total abeence of fresh 
orders. 

The following a re the latest li.at prices per too at works :-Good 
merchant bars, M. 105 ; rivet iron, M. 125 ; angles, M. 120; 
girders, M. 90 to 95 ; hoops, M. 108 to 115 ; billets in basic 
and Bessemer, !d· 87 ; heavy plates for boilermakiog purposes, 
M. 150 i._tank d1tto, M. 130 to 135 ; steel plates, M. 125; tank 
ditto .M.. 116 to 120 ; sheets, M. 140; Siegen thin sheets, 
M. 126 to 130; iron wire rods, common quality, M. 115 to 120; 
d rawn wire in iron or steel, M. 103 to 120; wire nails, M. 125 ; 
rivets, M. 150 ; steel rails, M. 112 to 115 ; steel sleepers, M. 106 ; 
fish-plates, M. 115; complete sets of wheels and axles, M. 270 
to 280 ; axles, ~f. :.!20; steel tires, M. 215 to 230; light section 
rails, M. 95. 

The strike of miners in the West of Scotland may now be said 
to be over, for althongh companies of men here aod there still bold 
out in expectation of obtaio10g suppor t from the English Federa­
tion, the great majority of the men have given up the atmggle as 
hopeless, and made a r ll8h for employment. This many of them 
a re unable to fiod,owiog to the roads and workings of the collieries 
being out of repair. While the quantity of coals raised is still 
limited, it proves more the:n eq?al to the dema_od, eo that_a fu_rtber 
reduction bu taken place 1n p n ces. The fallm the retail pnce of 
household coals in Glasgow m the conrse of the last three weeks 
has been about 40 per cent. Of course, by-aod-bye1 the public 
works will absorb much larger quantities, and the shipping trade 
is likewise expanding gn&dually. A fair demand is springing up 
for the Mediterranean from Glaagow, the clearanoea there in the 

The Llancriacb Collieries Company bas been regi11tered with a 
capital of £15,000 in £10 shares. 

'l'he Institute of Marine Engineers, Bristol Channel Centre, 
had their annual gathering in Cardiff oo Saturday. There was 
A. large attendance, Professor A. C. Elliott in the chair. Capt. 
Pomeroy, responding to the toast of the port of Cardiff, said 
that imports and exports were advancing. Tbe former now 
totalled two million tons per annum. 

NEW BIUDOB 0\'ER THE WELLA~"D-AN ENGlNEBRING FEAT.­
The new bridge which bas been built for the Midland and Great 
Northern Railway Companies by Messrs. Handyllide and Co., of 
the Britannia Ironworks, Derby, and London, wu on Sunday, the 
7th iost., placed in position over the river Weiland at Spalding. 
The line being a single one, it was necessary to keep the old bridge 
io position for the working of the line up to the very last moment, 
and the new bridge had therefore been erected by the side of the 
old one. The laat t rain passed over the old bridge at 9.30 a.m., 
and it was then lifted by bydraulic jacks and moved bodily away 
in seven minutes. I t was shifted in the direction of Spalding 
Town br steam power, being run along a set of rails placed on 
either s1de of the river bank. The new structure, which is of 
three steel lattice bar girders, was then wheeled into its permanent 
position. The new bridge weighs over 200 tons, has a total span 
of about 111ft ., is 34ft. wide, and was shifted into its present. 
position in five minntes. Tbe new bridge was teated by t wo fully 
loaded engines, each weighing about 80 tons, and about 4.30 a 
cattle train from Lynn passed over. The whole of the work wu 
completed, and the roadway made goo<!, within four hours. T he 
bridge was designed by Mr. Richard J ohnson, M.I.C.E., and its 
erection was carried out under the sapervision of Mr. C. A. Kirby 1 M.I.O.E., of Boetoo, 
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AMERICAN NOTES. 
(From our own. Corruponden.l .) 

Naw YORK, October 11th. 

Tru; business situation is disoonraging. Bank 
clearings are 22 per cent. below last year at this 
date, and 28 per cent below 1892 for same nine 
months. Du.ring the past three weeks there bas 
been a fall in iron, atoel, lumber, cotton, cloth, 
wool, coal, and coke. Numerous wages reduc­
tions have been made. Tbe banks a re overloaded 
with money, and speculation is at a standstill. 
Manufacturers :ue slow to contract for raw 
material. Consumers are covering present re­
quirements. For iron there is increased activity 
at lower prices for girder rails, sheet and bar iron, 
but makers regard it only as a spurt. A steady 
improvement is not anticipated until after 
November 15th. New work of all kinds is freely 
projeoted for prosecution next year, and money 
is liberally subscribed under conditions. T he 
improvement in trade and manufacturing will 
probably be slow during the winter, but an ex· 
paneion of demand to unusual propor tiooe is 
rega~de;d as the inevitable result of prolonged 
rO'!tnction. 

LAUNCHES AND TRIAL TRIPS. 

Oo Saturday Messra, Caird and Co.,of Greenock, 
lnuncbed a large now ~eogor steamer, built to 
the order of the PeDID!ular and Oriental Steam 
Navigation Companr. Tbo eteamer, which is 
named the Simla, 11 intended for their India, 
China, and Aastralia mail services. She has a 
gross register tonnage of nearly 6000 tons, and, 
bosidos having accommodation for 145 saloon 
passengers, bas a large cargo capacity. 

On the 15th inst., Messrs. Ropoer and Son 
launched a st eel &erew steamer of the following 
dimensions :-Length over all, 328ft. ; broodtb, 
42ft. lOin. ; depth moulded, 20ft. llin. The 
velSel will be classed 100 Al at Lloyd 's, and carry 
over 4000 tons deadweight on Lloyd's freeboard. 
Sbo bas been built off the part awning-decked 
rule, with break poop and raised quarter-dock; 
collular bottom for water ballast. Her triple· 
expansion engines are by Messrs. Tbos. Richard· 
son and Sons, Hartlepool, of 1100 indicated horse· 
power, with two largo steel boilers working at 
160 lb. She bas been built for Bristol owners, 
and the name of Dovedale was given to her by 
Miss Ropner, of P reston Hall. 

On Saturday last the steel screw steamer Kirk· 
wa.ll, r.ec~ntly launched by Messrs. tho Blyth 
Sh1pbuild10g Company, of Blyth). for the Kirk· 
wall Steamship Company, of vardiff, Mc:Jl!rs. 
Stopbena, Mawson, and Goss being the managing 
owners, was taken to sea for her official trial trip. 
On the speed trials the machinery gave every 
satisfaction. The Kirkwall is designed to carry a 
lnrge cargo on a light draught of water, and is 
fitted with the latest machinery for working both 
vessel and cargo. Tbe Kirkwall wiU be com­
manded by Captain Hesl:eth, and bas been under 
tho. supervision of Mr. Brewer, superintendent 
ong10eer to the company, during construction. 
The engines are of the triple-expansion type, 
anrl have been fitted by Messrs. theN ortb-Eastern 
Marine Engineering Company, of Wallsend-on­
Tyne. This is the fourth ship the Blyth Ship· 
bttilding Company have built for Messrs. Stephens, 
Mawson, and Goss. 

Thoro was launched on Monday afternoon from 
the West Yard of Messrs. C. S. Swan and H uoter, 
of Wallseod-on-Tyoe, a fine cargo steamer of 
epeoinl type and well-known design, being an 
improved description of partial awning deck 
steamer. The dimensions of the vessel a re 324ft. 
by 41ft. by 23ft. l~in. moulded, and she bas been 
deaigned by builders to carry a deadweight cargo 
of 4J50 tons on a moderate draught. She will 
also carry ao exceptionally larg~ measurement 
cargo, rendering t be vessel very suitable for 
lnd1an trade. The steamer bas been built to the 
order of Messrs. J . J. ond C. M. Forster, of New­
oastle-on-Tyne, and is the fourth vessel which bas 
been built by Messrs. C. S. S wan and Hunter for 
tho same owners. On leaving the ways the 
steamer was named tho Newlyn by Miss Dorothy 
.io'orster, of Newcastle and was then taken dewn 
to the works of the \-Vallsond Slipway and Engi· 
oeering Company to receive her propelling ma· 
cbinery, which Wlll be of the latest type, cylinders 
:lain., 3tlio., 5lin., by 39in. e•roke. During the 
construction the vessel has been surveyed by 
Captain Sarah oo behalf of the owners, who, 
together with a largo party, witnessed tbe launch. 

Oo the 15th inst • .Messrs. Irvine aud Co., West 
Hartlepool, launched a steel &erew steamer of 
about 4000 tons deadweight carr ying capacity, 
b~ilt to the order of ~essrs. Evan Thomas, Rad­
cliffe, and Co., Card1ff. The vessel will take 
Lloyd's highest cla.sa, and bas been built under 
special survey. Hor dimensions are 315ft. by 
42ft. 6io. by 20ft. 9in. The deck erections con­
sist of poop, quarter-dock, nod partial awning 
deck. 'l'be saloon and cabioa for captain and 
officers are fitted up in the poop. The engineers 
aro berthed in bouse at after end of bridge, and 
the crew at fore end. The bull is built on the 
web frame principle, and besides being fitted 
with ordinary wator ballast tanks in cellular 
double bottom, abe ie fitted with a new arrange­
ment of deck water-ballast tanks, which is a 
patent of Mr. M. Hill's, of Newoa.stle-on·Tyne. 
With this arrangement the difficulty of getting 
sufficient ballast into vessels of this cla.sal.. without 
displacing cargo space, is got over. The coo­
etructioo of these deck tanka also forma an effec· 
tive means of strengthening such vessels having 
a break in their decks, and the top of the tank 
forma a meaoe of communication between the 
bridge and poop, thereby obviating the necessity 
of going into the well. L'lrge hatchwayS' are 
fitted, live steam winches, steam steering genr 
amidships, screw goar aft, one large multitubular 
boiler, and direct steam windla.ss. The boats are 
placed on beams overhead, and applianooa will be 
epecially fitted to oomply with tho Grain Carrying 
Act. Engines of the triple-expansion type are 
beiogeupplied by M088re. Blair and Co., ' tookton­
oo·T<M~s. The bull and machinery have been 
built under the supervision of Mr. Maxwell Hill, 
Newcaetle-on-Tyne. The vesael '~faa named Ethel 
Radcli.lfe by Miss Clarice Radcliffe. 

THB PATENT JOURNAl. 
~ froM "TM IUt~.~tNit.cl 06k\Gl l011nw&l o/ 

PaU?\u." 

AppUoatton fop LetteN Patent. 
•,. • When patentl ha•e been "oommunic.ted" the 

name and ad~ of the oommunicat1n( p&rtJ are 
\)Tinted ln l t&llca. 

4th October, 1894. 

18,768. PARALLEL Rona, W. H. L. Marlner.-(IV. 
Pigott, England ) 

18,769. Rot.LJ:R AxLE, J. Phelan, lllountrath. 
18,770. Tnuce, H. Smith, Nottingham. 
18,i71. TwiSTING FIBRous MAn&LU., &c., 0. Briggs, 

Bradlord 
18,772. RAJ.Lw~oT C.uuuAOE DooRS, T. Hobson, !fan­

chester. 
18.i73. lliTR&·CITI'TINO liiACHINJ:Rv, W. G. Gaas, Great 

Lever. 
18,774. HOT·WI.T&R Bon.&M and PA~tll, R. Crowther, 

Halifax. 
18i!75. W ASUrNO 1\lld WRrNOINO lt1AcBUI'U1 J . Thornton, 

.11 alii IL't. 
18,776. WATICR RIWOLATOB and VALVJ:1 H. Watson, 

DevU:oe. 
18,717. CvcL& OUB, T. Staines, J. Loadbeator, and A. 

Preston, Leeds. 
18,778. PRav"JCNTINO ABSTIU.CTlON o{ LIC'ITJ:B.II, H. 

Bessell, Brletol. 
18,779. hl.PROVJ:D CASE for PUCIUI1 J. Greaves, 

Oldham. 
181780. SroPPERS for BorrLM, E. 0. Looch, Blrming· 

llam. 
18t~8l. HOLDER !or RoLLo WI NDOw BLINDS, H . P. 

Miller, London. 
18,752. DooB·CWSINO APPLIANO&S, F. Dakln1 London. 
18.783. IN DICSTRUCTrBLIC CONIC 0A8TOR1 J . E. P. Proud, 

Dublin. 
18,784. TROUSICR GUARDS for CvCLICS, Q. D. Sampaon, 

London. 
1 ,785. HAT and Bom.Tr PaoncroB, E. H. Robling, 

London. 
18,786. HINOICINO tho PlCKrNO A.JIMS of LOOMS, J. 

Dodds Qalaeblols. 
18.757. NoN·TWISTINO RIBBON BoDillll, E. Yates, 

Ml\llcbostor. 
18,788. 8Ao P'ASTJCNLNOS, J. G. Boddooel\lld T. Allen, 

Birmingham. 
18,789. RIWOLATlNO STUn LloHTS, :M. Cummlngs, 

Glasgow. 
18,790. APPLIANCICS for CLIPPiliO HAIR1 W. Bown, 

Birmingham. 
18,791. AMMONIA, W. McD. Mackey nnd J. F. Hutche· 

son, Glasgow. 
18,792. Alulo~tu, W. MoD. Mackey nnd J. F. Hutcbe· 

son, Glasgow. 
18,793. WINDOWS, H. Kerr, Glasgow. 
18, 79t. GA8 Fm1C8, J. F. Brown, Glasgow. 
18,795. MA.!!Ot'ACTOBIC of P~>'l!UlUTIC TtRJCS, P. Mercier, 

London. 
18,796. LINE Scau!'lll, G. G. Ward and 11. Cohn, 

BeUa.st. 
18,797. Flll&-BCB&ICN and TR!Vln' CoMBLN&D, S. S. Crisp 

and H. Grice, London. 
18,795. CoRK SePARATORS, L. W. Sutcliffe, ~(anchoetcr. 
18,799. ATI'ACBINO PlfltU)o(ATIC TIRES to Rlllll.ll, H. 

Kesterton, Jllnnchestor. 
18~00. VAL VIC .&hcnA.l!tsK for ATlli08PIDRIC HAMMERS, 

.IIi . Skinner, Sheffield. 
18,801. CONSTRUCTION of Tatnnts, &c., W. H . Eyre, 

Sheffield. 
18,802. LICTI'u FILJCS, W. H. 11oroen, London. 
15,803. Locx for PuOTODRAPIIJC DARK SLma, H. 

Ransom, London. 
18,804. BnTu: TRAP, J . Pollock, London. 
18,805. LIFTS, &c., C. Musker and A. Musker, Liver· 

pool. 
18~~~· SnaoN for WATER·cwsr:r Cl8TIC1\NS1 C. H. 

!Utching, London. 
18,507. ROTARY &~totn, L. Vojacek, London. 
18,808. CARS for RO UNDABOUTS, J:' Collins nnd F. W. 

Savage, Birmingham. 
15,809. ELXCTBIC STORAUJI BATTJ:RIJCS, F. King, 

London. 
18, 10. L&nu 04RD8, H. J ones, London. 
18,811. FIOORICS for DJCOORAno:ss, A. Tuck and W. H. 

Ellam, London. 
18,812. CoNTROL of LIFTS, J. S. Stevoos Mid C. 0. Major, 

London. 
18,813. RuLERS, A. Bonda, Loudon. 
18,814. ELECTRIC BATI'ERIIC8, B. A. BalMny, Loudon. 
15,815. STJC.u! ENOINS1 J. D. Gray, W. B. Price, and 

A. Sharp, London. 
18,816. RAILWAV CAR WBULS, J . Printz, 0. F . Ander­

son, and V . .H. Stromberg, London. 
18,817. LINING for HATII, P. F. Allen, London. 
18,8~5. L.uJp EXTINOUtsBER, C. W. (.;ummlogs, Bir­

mlngham. 
18,819. TvPICW RITI:NO MACBL,'1!81 0. Coo to, London. 
18,820. Nsw H018Till0 APPARATUS, H. Georgo, 

London. 
18~,.821. Mnaoo of SroPPERINO BOTrue, J. Spring, 

!.lOndon. 
15,822. CoTriNO PATrJ:RNs, H. H. Lnko.-(C. B. &ed, 

United State~ ) 
18,823. INK·WICLUI, H. H. Lake.-(S. 0. Jollmtm, 

U11ite<l Statu.) 
18~824.. CARTRIOOJ:S, J. G. Acclea nnd J. Plnfold, 

LOndon. 
18,825. Ron 0Ril'8, J. Whitall, London. 
18~,826. MA~OI'ACTURS of SPooNll, &o., A. Alexandre, 

110ndon. 
181827. TuuM for FISRIIfO RoDS, &o., J . ThomM, 

London. 
18!.828. APPARATUS for CoND£NSLNO FLUIDS, E. Theisen, 

LOndon. 
18,829. AOTOIIU.TIC )JACHU.'ll GUN, H. T. A.ahton, 

London. 
18,830. FABT&.'Ih'IO 8POM to BooTS, H . Hardtke, 

London. 
18,831. MANo:~~r:rJCM1 W. P. Thompson.-(TJ.e Mcuchinm 

and ..(rmatl4rtl\(abrik t'orm. C. L. St~, Aktimgtu.ll· 
tch.a.ft, Gemut11y.) 

18,882. INJJ:OTOR for STJCAM ENoiNM, &c., L . Deprez, 
London. 

18,83S. P&JVAU PosTOARDS, J . S. Morrles, Lond11n. 
18,834. [No Appllcatlon so numbered.! 
18,835. Lmmo of Putc& Goons, A. Kenealy, Watforo. 
18&36. MJ:ASUR&li&~>'T of Pao.z GooDS, A. Kenealy 

watford. ' 
18,837. W ATU.·TOBIC BoiLERS, F. T. Marshall, London. 
18~,.838. WAUR ·TOll& BoiLE.RS, J . J. Thornycroft, 

LOndon. 
18~,.839. LOBRIOATIIfO COPS for AXLICS, 0. W, Brown 

LOndon. ' 
18,840. FA8TEIUNO for DOOR HA..!mLIC81 Q. McCarthy 

London. ' 
18,841. GAlliC, W. May, London. 
18,84.2. PacVJ:NTIMO lJJ:STROCTtON of Vauus by ToR· 

PID>OICS, D. Gmnt, London. 
18,843. Su-ra for C'I'CLrll, G. Butwell and E. Roberts 

Birmi nglw:n. ' 
18~.8«. Taur.11~ of IRoN and STuL, &c., R. Stone 

LOndon. ' 
18,St 5. D&VlCE for SscORINO SeARl' PINs, A. Oldeorn 

London. ' 
18,846. SueP.ICNl>llfl) BRoamcs ln BoTrLU, 0. Musgrave 

London. ' 
18,847. 8ASB .lo'AIITJ:If&R, C. Patient, London. 
18,8t . LAJU' GLOB&, W. T. Woolley, London. 
18,8t9. CooKu'IO UTJ:Nsn.e, A. M. Pinlu, London. 
18~850. FASTJCN LNO Boon and Sooa, W. E. Page 

LOndon. ' 
18,851. TULE LIW, &c., C.UTORS, G. N. Wltkoweld 

London. ' 
18,M2. SIONALLI~O APPARATUS, L. B. Sto•ens, London. 
18,853. DRIVING Qua for 0VCLICS, G. Wblto, London. 
18,8S4. Aeo&RTAUIINO the DI80JUPTIO!f of Luoe, &c., 

0. W. G. Ll ttlo, London. 
18,855. lllANITII'AO'l'tJilJ: of TtcUTS, H. V87.l!OIJ1 London. 

18,856. LooK!~, 0. Shaw ~d F. J . J . Gibbous, London. 
18,867. CoNara oonoN of HATS, F. !f. Rogere.-(J. T. 

To..lnwn, Ceylon ) 
18,868. UliliR&Lu.a, z. Wlrt, London. 

6t4 Oclobtr, 189t. 

18,U9. ROUNDABOUTS, W. Parker, Bury. 
18.860. A•"TOlUTIC CoN~CTIOlf of CoNDUCTORS, G. K. 

Cham bere, London. 
18,861. CoNSTRUCTION of PADLOCK Cua, W. W&kelam, 

Wlllenhall 
18,862. SATIITY APPLlANCIC for P ARAIJ'I:N L.ui:Pa, F. A. 

J ackeon, Leeds. 
18,868. RoLL·OP SPRING MATr.ua91 0. Newey, Blr· 

mlngham. 
18,864. 0HAROINO LIQUID Into BOTI'LIC81 Q. Dawson, 

Barneloy. 
18,865. MI.AIIOlli.NO, &:c., LtQUtD Into BoTI'LIC8, G. 

Dawson, Barnaloy. 
18,866. K.ACU1:NI8 for CL.UJ!UIO KHIVIC8, ,T, ¥ . Sellers, 

Keighley. 
18,867. RAI~ SHU.LD8 lor Cvcus, H. .Frankenburg, 

Ml\lloheetor. 
18,868. V!Wr:TABLE MA81BR, R. Heaton, Birmingham. 
18,869. WnuL Tuu: for RoAD V&m0l.IC8, A. Strange, 

<Jhlppenham . 
18~70. Icc M . .t.NVFAC'IORINO MAclriNll, J . C. Parmlntor, 

uublln. 
18,871. WIDJU.S for RoAD VEBIOLIC81 W. Bowden, Man· 

cheater. 
18 872. WATICB · B:ICATUIO APPARATOII1 A. H. Bmlth, 

Brletol 
18L87S. 0ARRIAOJ: WIB"L CoNSTBOCTlON, W. Swain, 

LOndon. 
18~74 . BoOT W1ru, A. M. H. Walrond and J. Row, 

.l!ixotor. 
18,876. TJCA·POTS, W. Wado, Burelem. 
18 876. BAlin PI.\OTJ:CTOR for BOTTLJIS, W. C. Miles, 

Wolvorhampton. 
181877. INt'LATOR CLIP for CVCLIC81 L. Frankenburg, 

M 110oheater. 
181878. HAIR CLASPS or BINDIUIII1 E. Moore, Blrmlng· 

nam. 
18,879. GRAIN·DRVrNO Al>PAIU.TUS, W. Holland, Blr· 

mlnglw:n. 
18!!80. TAD for BRAcJCS, G. Buckley and F. Buckley, 

.t1alU~x. . 
18,881. OIL LAuPS, A. Eckforo, Lolth. 
111,882. SLIDI!fo SOBOOL·Rooac DIVtsiONS, W. F. S. Holt, 

Wakofiold. 
18,888. WAD, W. D. Rawdon and J . T. Rawdon, New· 

caatlo-on-Tyne. 
18,884.. CARTRIDO& CASU, W. D. Rawdon and J. T. 

Rawdon, Newcaatle-on·Tyno. 
18L885. CoNliTROOTION of P!BUX I.TIC TIRICS, A. Maltby, 

LOndon. 
18,8U. Al>PLIANCD for W A8BI:NO CLOTBJ:S, F. J . Money, 

London. 
18,887. FUl&·ARMII 0. Stior, Glllsgow. 
18,888. CL.UJ~INO TOBACCO P1P1CS1 C. R. Hughes, Long· 

sight. 
18l~~9. MACBINIRV for 11l.utlliO Fun into BLOCKll1 R. 

Jlllddloton, Leeds. 
18,890. SADDLE Co~>'1o'liCTlOifl, J. 1\lld H. J. Brookes 

and P. L. Renouf, Smethwlck. 
18,891. Dll'TICROENT CoJO'OONDll, R. Armatrong, Lanca­

shire. 
18!.892. STA.l!D for WAB.lUNO SrovJCS, J ., J ., and J.D. G. 

J.Jind, Liverpool 
18,898. PIPE Al'PLlANC&, 1'. S. Forbes, Gla.sgow. 
18,804. ADVERTISINO TA..BLICTII,_J. Forrest, Glasgow. 
18,896. N&w P.uu.ooR GAlliC lS. J . Millar, Glasgow. 
18, 96. An&OSPBIRIC GA8 BoR!f.u1 T. Fletcher, W. 

Ruuoll, and Fletcher, Rueeell, ana Co. 11anccoetor. 
1 5~97. ED0&·8J:TTINO MAOBllfa, R. W. and L. H. 

J:Satoman, .Halifax. 
18,898. SPIRAL WIRIC 8Plli:NO lLATT'RJ!S8, T. M. Hewlt­

son, Birmingham. 
18,899. Cl!!lU!\'T for D&li'TAL PoRPOliJCS, T. R. Reddoholm, 

Derby. 
18,900. PLIA.BLE SPATULA, B. Cunninglw:n, BeUa.st. 
18,001. RoLU:RS for FtnunTOR&, H. Borg, Germl\lly. 
18l902. FOLDING Box~:~~ Bod FASTI:NllfO TB:nl, M. Pohle, 

J.oOudon. 
18l903. 0A.B!NJ:T8, &c., for STATIONIRv, T. B. Vernon, 

LOndon. 
18~. TRUTUIO FU1BOt1'1 PuT, G. A. Cannot and J. 

lSurko, London. 
18,905. llfT&&NALLY·STOPPS&I.D BOTTI.ICS, F. J. Tolcharo, 

London. 
18,906. 0u¥POlllnON with llfDIA·ROBBER, P. 11erclor, 

London. 
18,907. ARRANOI!!MIC!I'T lor TIRES of CYCLJ.:81 L. P. and 

R. A. Vogt, Qla.sgow. 
18,908. FIRI:·AJUI.S, P. Shocltler London. 
18,909. TB.u> for BuR·ENOI.NIC NozzLJCS, A. Q. Thatcher, 

London. 
18,910. VauLS for ELJ:CTROLVTICAL PUB.POSJCS, P. 

Jenson.-(H. an<l D COp~U?\, NOMMy.) 
18,911. APPARATUS for KNU'& CLLU'IN01 F. W. R. 

Anderaon, London. 
18l912. FITrllfO for UouLI.AII, E. Dance and D. 

.LJ&m bort, B1rminglw:n. 
18,918. CYCLICS, T. OresswellJ.. Blrminglw:n. 
18,914. RATOBJ:I' BRACE, T. J;Saee, London. 
18,016. HORSIC Col.t.AR:!, A. J. Boult.- (V. van. Damnu: 

and P. ~1icliitlf, Belgium ) 
18t~16. APPA&ATUS for SCTriNO, &c., Tvn, A. E. 

vorreltor and E. Mllllendorff, London . 
181D1 7. APPARATUS for Swu.PUIO STRJCnS, T. Qlluo. 

nrook, Ml\llcheater. 
18,91 . B~LANCJ:D SLIDE VALVJ:S1 J. Cooper, London. 
18,919. MANOl'ACTUR£ of Sn&L, B. Talbot, London. 
18Jl20. BcARl'·PLN and Baooou GRIP, E. Egl.ington, 

LOndon. 
18,921. New E XPL08l'VJ:1 0. Imrey. -(P. C. Gla.er, 

Gmna n:y ) 
18~22. HVDRAOLIO 0AP8TAN81 W. Oartor llOd 'l'bo 

.t1ydrnullc Engineering ComPI'ny, London. 
18,923. DlliTRIBOTINo ADVJ:RTtsEM&.'ml by PosT, J. 

Bear, London. 
18,024. V&l.OCIJ>ICDII:S1 G. L. Morris, London. 
18,925. ELJ:CTR1c L•MP HOLDERS, F. 0. B. Robinson 

London. ' 
18,926. GA8and AIRBOR.!IIIIO APPARATUS, J . Armstrong 

London. ' 
18L927. btnow-rlNO tbe 0 UB of OvcLJCS, J. Holcroft, 

LOndon. 
18,928. EMOUIINrNO MAOBINE, W. B. CowiUl, Ontario, 

Canada. 
18~29. INDICA TOR for RAl L WA \' STATIONS, Q, Wehe, 

lScrl.in. 
18,930. !fARXINO LIWm~, T. O'Nelll, London. 
18,031. DooR or GATJC CLOeiNO DJCVIC'IC, A. J en»or 

London. ' 
18,982. Eoo-cARaVINo Ro:ua..z. 8. Cropper, London. 
18,983. BRUKINO EL.ICOTBIO UOIUUUfTII, H. T. Harrleon, 

London. 
18!.9M. EOOif0Ml8lNO PoweR ln BIOYCLIC81 Q, Wilton, 

LOndon. 
18,986. RAllo& FrNI>IR, H . H . Lake.-(The Am~an 

Ra11ge Pinder Compcany, Unittd Statu. ) 
18,936. DRIVING M&cB.A.llmx of CvcLa, .H. H. Lake.­

(J. Marty, Fra11ce.) 
18Jl87. OvcL& &Dou: SJ>RUIOS, R. 0 . W. Duerre 

LOndon. ' 
18,938. CA8TOB, J . McEwen, London. 
18,989. TRUTrNO CLAYS for ALOid lNIUK, J . Y. J ohnson. 
-(.N. Bauet and W. de BaN11~1r. Frant'~ ) 

18,040. 81CPARATION of Alla~I01 W, Whitehead and C. 
Oeletborp, London. 

19,941 STICA.II ENoiN'ICS E. 8. Roe., London. 
18,942. TvP&WRIT.IM, 0. P. Harding, London. 
18,048. PROPICLU:RS for Sau•s, G. M. and E. A. Hoy. 

land, London. 

6th October, 1 04. 
18,9«. TvPIC·HTI'IliO MA.cmrne, G. 0. Downing.-{/ . 

6aWmol\, Gmll(ln y.) 
18~6 PicKmo BANDS and P1cxue of Looxs w H 

lSlood, Manchester. ' · ' 
111,946. MooniNG and TANOlNO FILICS J and • Powell 

Shollield. ' · ... ' 

• 

181.947. RICliOVABL& OOllT.llN Hooxs, I. Robioson 
LOndon. 

18,948. Cvou FITl'IIfOI, J. M. and W. Starloy, London. 
18,949. HvoJU "LIC FORO INO 11ACBINU, D. Clerk, 

London. 
181.950. 8oBICw PaonLL&U, The B on . C. A. Paraons, 

LOndon. 
18,961. OUBTA.lN Rooe, E. Dorml\ll, Staft'oro . 
18,952. ADVJCRTliiUIO on UMBULU RIBS, R. 8. Me.eon, 

Birmingham. 
18,968. ADVJ:RTI81NO, H E. Steedman, GIMgow. 
18,964. Too STOP& for 8lu i'TII, H. H. Dixon, Blr· 

mlngham. 
18,955. B&AKE, J. Jackman, Bmdford. 
18~5!1.. SAYr:rv POIWT·AND·0R068INO Bl-OCK, H. J. 

J'UIJer, Dublln. 
18,957. Box for .MINUAL WATICB BOTrLICS, J . Samson, 

Bolton. 
18,958. SuxLJ:SS 11r:r.ll.LIC T0111CS1 R. F. Hall, Blr· 

mlngham. 
18,959. lt.LulimUTINO BfiOY8 and BucoNI!, J . Wlgham, 

Oubl.in. 
18,960. ORN.l.lii.ICNTII, H . T. Parr 1\lld C. E. Parr, Blr· 

mlngham. 
18

1
061. H&ATIXo 1\lld CooLUio BmLDINo~. R. Pre, 

Baliiax. 
18,962. TRA\TII:LLER'II RIC8'T, F. S. B:ills, Cambridge. 
181963. LocKD!O OUR for HVDIUULIC LI I'TII1 J. P. 

Annett, London. 
18,00.. SPINNING IIACBIN'IC, W. Fiaher and W. E . Duck· 

worth, London. 
18,965. SPU."'YJNO MACHI NE, W. Fisher and W. E. Duck· 

worth, Londnn. 
18,966. Mr:rAl. GRUIDIXO MAcaiNIC8, C. Oxley, Shcf· 

field. 
18,967. HOLLOW·WABI, .T. Ridgo.-(B J. Smith, Un ited 

Statu.) 
18,068. I'&BPUDICULAR Wutsn.E, W. J. Rawson, Rsd· 

cliffe·on-Tront. 
18,969. FORCJ:D DRAOOBT SnT.Ilif, A. H. Lawson, New· 

caatle-on·Tyno. 
18,D70. Toa.'IINO LAma, R. Wagner, Glasgow. 
1 ,971. CENTJU1"00AL M.Acaura, Jl. Hugerslu,ff, 0111.8· 

gow. 
18,972. N.uLS and othorSMA.LLARnct.a , G. JJ. Parkoe, 

Birmingham. 
18,978. TAPPING BARRJCLB, M. Morton and E. Morton, 

Birmingham. 
18~74. CoRRUOAT.ID PLAns for FLOORS, S. Strlck.land, 

uerby. 
18,976. Wuv111o, C. Borlaforo, D. Blrchonall, H. Bcris· 

ford, W. Gorton, and C. Wood, 11ancheator. 
18,D76. EYJCD .Hooxs, A. Morri.sa, Reddltch. 
18,9i7. WAT.IR WASTE PRICV"ICNTICB ClJITU.NII, T. Atkins, 

Wolverlw:npton. 
18,978. C.&l\'I>LESTICK81 J. and H. Smith and T. W. 

Homlngway, Shefliold. 
18,979. PnoMATJC TtRa, J . Clinch, Mnnchostor. 
18,980. Dr:rBOTI NO IJUTATION DtA.KONDS, T. Tborpo, 

Whitefield. 
18,981. ELEVATOR SAII'ETT Al>PL1ANOJ:S1 S. G. llonnott, 

Smethwlck. 
18,982. FOOT BRAXJ:S for VICl.OCIP.IDJ:S1 N. E. Crnfg, 

Plymouth. 
18,983. OANNON or Gun, F. L. Tulip 1\lld J. H. Link, 

London. 
18,98•. Pnl7llATIC TulJC, E. J . Delday 1\lld H. C. Adams, 

&:arborough. 
18,985. CoVERING for FOOTBALL Fura.os, J . T. Seddon, 

.Mnncheator. 
18,986. P.ENcrL·POINT PROTJ:CTOB, 11. lllfeldor, Blr· 

mlngham . 
18,987. HOT·WATJ:R HuTINO APPARATUS, J. T. tlofUy, 

London. 
18,988. ENVJ:LOP.£8, E. 8. and E. S. d'Odiardl and M. 

and E. Marx, London. 
18,989. ScAFFOLD · IIOAI\D BINDICR, J . M. Klmher, 

London. 
18~990. Ca.u.'I>J:LIERS for BoMINO OIL, D. Lambdon, 

LOndon. 
18,991. OALICNDAI\.8 , H. Gruober, London. 
18t902. Soi:'T&NIIfO WATERa, .H. L. Doulton and A. W. 

)){anger, London. 
18,998. H.ICA.TtNO CALSNDJ;B ROLLERS, G. E. P~~oyne, 

London. 
18,994. CvOL& HA..!ml-IC8, M. B. Ryan, London. 
18,096. PEN·WIP.IM and PtNCUSII.IONS, W. H. Jackson, 

Lherpool. 
1 ,996. BRusa IIJCCBA.!!Isx for D\'1UMOS, A. Ramuy, 

Lherpool. 
18~7. RA.u.w.v CARRlAOE WINDOws, M. E. Elder and 

.H. Bell. Liverpool. 
18,998. EVAPORATLNO SODA SOLUTIONS, J. J . Crosfiold 

and K. E. Marko!, Liverpool. 
18,999. ELEOT&IO Fo81CS1 W. P. Thompson.-(£.« Sot:iite 

M. Gaupillat anti Co. , France.) 
10,000. CoLLAPSlllLIC BOATS, L. Hilhnkc, London. 
19,001. SunoN I NDICATORS, H. H. Lolgb. - (J. F . 

O'Brien, COnada ) 
19,002. HAIR WAVING and COllLINO PUis, K . M. GMkell, 

London. 
19,008. MAKINO ILLOII.INATINO GAS, A. W. Plckoring, 

London. 
19~004. Boa..'lo GALLICI\tJCS of L.utPS, 0. Wollenberg, 

LOndon. 
19,005. SLATE FRAu, J . H. Rudolph, London. 
19,006. FLO'II: CLE.A.NJ:IIII1 D. W. Dart, London. 
19~007. PREV&NTIO!f of LA.KP EXPLOSIONS, J. Hall, 

LOndon. 
19~.cos. R.uLWAY 810lf.t..LL£No, s. A. Varley and R Burn, 

LOndon. 
19L009. M.utnlo :MoeAJC FLOORCLOTB, W. !father, 

LOndon. 
19L010. l\{.UUNO MOIIAIC FLOOBCLOTH1 W. Mather, 

LOndon. 
10~011. Bm·rsa SPI\INOII, A. 0. and A. Sponcer, 

LOndon. 
19~012. MAI L·CAIITII and othor VutcLa, W. Loggo, 

LOndon. 
19L013. MJ:ASOBINO CuBvi.D, .to., L1sa, W. Ulc, 

LOndon. 
10LOH. WASIIINO Fu1UOS1 L. Oroasot and J. DeootiMo 

LOndon. 
19,015. STOVJCPIPIC EWIOW MACBTh'll, R. W. Barkcr.­

(B. BliJt: and W. N. G14ndtr-, Uni ted. Statc1.) 
19~016. WINDOW FASTJ:IfERS and LATCBICS, T. R. Wing, 

LOndon. 
191017. Rr.:OULATllfO li'URIIAOX DRAOOBTS, W. M:Bgooln8· 

nam, London. 
19,018. RAIL JOINTa, J. W. Thoma.s, I .ondon. 
10L019. FAI'nNINo for BooTS and l:!aozs, 0 . .H. Moulds, 

LOndon. 
19L020. HoM& CoLLARS and SA.DDLICS, D. S. Turner, 

LOndon. 
19,021. VJ:LOCII'ma, J . Barratt, London. 
19,0'12. Loco and LATCuu, W. Elder.-(/, IV. McKee, 

United Statu.) 
19,028. Tov, E. Savor, London. 
19!.024. HoLD&B, &o., for GoLt' CLuBS, T. Walters 

LOndon. ' 
19,026. MATICBu.L for BmLDING~, D. Young. - (£.« 

Compaqnic au Ccnutructio"' Dlmontablc• tt llygt· 
rni,,uu, France.) 

19,026. SYNCHRONIIILNO ATrACH¥L'i'T, J. w. Paige 
Loudon. ' 

19,027. ALBllll, J . .Hutson.-(B. Jr. Smitlt, Ufttted 
Statu.) 

19,028. B;o1111..1 TIU..tnR for CvcusTS, J . Hutson. - (E. 
W. SnnU<, Unite.! Statu.) 

Slh October, 189i. 

11lt029. HVl>RAtl LIC INT&R.MITTXN'T MOTON! 0. Throlfall 
LOndon. ' ' 

19,030. Trs01.ous ST&AM GU.IUTOM E White lalo 
of Wight. ' · ' 

10.031. Ho . BBinLa, J. Emmett ar.d n. Emmett 
Duldn6old. ' 

19,082. BALL and Socxr:r CASTOR o!c v W D~nt, 
Bisek burn. ' ' ·' "'· ' ' 

19~. KJ:TTLa for LA.IIP81 J. E. Whltlng Bombay 
sldeucy. ' 

10~\c. BIUID or Bunmro, A. Nloholsou and J, Hall, 
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19.0S5 S&laT SoaP&.Nnu, A. Nlcbol.aon and J. B all, 
Leek. 

19,036. Mos1c H oLDu , 8 . Liddillrd •nd T. B. R lckorby, 
Cbolt.enbam. · 

19,03i. Pa&V&NTIMO Fooo DsaTaoanoM, J. Pumphrey, 
Blrmingbam. 

19,0S8. TKACTIOM BI'IOtM& Wuuu, F. J. Burrell, Thet· 
br..t. 

19 039. 8CLF B\ <.TW:lii!NO Vsas suo, C. Llvoaoy and B. W. 
B'\IInor, South pot t 

19,0t0. PAJrroOIUPHIO 0ARVlNO APPAAATVS, W. Merl, 
lfanchestor. 

19,0-11 . WAooM TAttPAOLIM Oovu , A. and W. PurYI.s, 
Glaagow. 

10~042 BuT NON·COMDUCTOM, J. 0 . 8. McLay, 
LOndon. 

19.013. IN KINO APPA&ATUS, A. Wutldnaon 1\Dd F. W. 
Muegmve, London 

19,0H . WA1'0D K&YS 0. Bottelv, Blrmlngh"m. 
19 0 15 GAM II, F. 0. & yntor Newcaetlo·on·Tyno. 
19,~6. R&eOLATINO WATIU\ SUPPLY, W. P . Tbeermann, 

Manchoater. 
10,017. H&ATINO SoLDII:RINO I RONS, &c., 0 . Skinner, 

London. 
19,048. MII:TIIOD of B !lAKINO OvoL&S, W. Saunders, 

'Brlst:>l. 
Hl,049. Tol'3, J . LlnkJetor, Tynomou th. 
19,050. MooNriNO '1'1u.vs, J . 0. Dalloy and H. Pod more, 

Longport. 
19.051. Fa..uns for BAWLNO H AoHINI8, A. Smith 

London. ' 
19,05?. 'ButtES for WRilCLID V&D IOLES, W. E . Kay, 

Manchester. 
19,0~S PNJ:Olol.t.TIC T1Rt1: INl'LATOM, B . Frankonb11rg, 

Msnchoater. 
19 Oi4. Ouncnv WATil.ll Runu, &:c. , J. Syme, 

Monastoreven. 
19,055. ATDL&TIC H ORIZONTAL BARS, T. B. Sharp, Bir· 

mlngham. 
19~S6. CoRlNO Sxottv CHl ii(NilYS, W. J . and P. 0. 

wneeler , London. 
19,0~7. B&CURLNO Ft&B·PLATU on R.uu, J . T. Drew, 

London. 
19 058. P oLL&v BLOOu and other Ln'J'S, W. T. Eades, 

London. 
111~059. B UTTON FASTl:MilR for CLOTBINO, W. Halliday, 

LOndon. 
19LOdO. Wllfl)()w • BLLND Pouns, A. F. Borradalle, 

LOndon . 
19,061. OVot.w: BANDLU1 J . W. McEwen and T. B. 

Richards, Lontton. 
19,062. Urnas Cor BoOTS and Suosr, C. 0 . El.senberg, 

London. 
19,063. B LOWilll Cor FuL&·ORAns, R. Rose, London. 
19,064. HlLtt BnRrL181lM1 Jt. Leallll, London. 
19,065. PRODUOINO B L&CTRICITV, H . .A. Tobias, W. H. 

Cadman, and R. J . Crowley, London. 
19.066. Douou MtltiNO MAOtun, J . T . O'Cal.laghan, 

London. 
19,037. ANOROIUI1 W. T. H onosa, London. 
19.068. 8&L·ACrLNO WLNoow FAST&NilR, B. Sell.lllan, 

London. 
19,069 HAT BANDfl, F. W. and B. Franklin 1\Dd P. E . 

Taylor. BirmiDgham. 
1!l 070. VsLOCIPJD&S, E. A. J effreys, London. 
111.071. TOBACCO P IP&, W. B Wallace, London. 
1!1,072. 8oR&w NUTII, F. F . Oanly, Manchester. 
19,078. 8TURlNO LooK, W. F . Taylor and G. Pbilpott, 

Croydon. 
19,074. MII:TBOD of Rv.uRLNO SLATJ!IO, R. J. Spread­

b ury, Boun1emouth. 
10.075. Jawn FASTilNlNOs, E. T. B. Woodley and H . 

E. B lliDphry, London . 
19,076. BICYCLES 8Dd TRIOYOL&S, A. L . Brlcknell, 

London. 
19.077. 'KNITTTMO MAOBIM&S, E. Buxtorf London. 
19L078. 8TOPP&AINO of BOTTL&S and the lllte, J . Jones, 

LOndon. 
19,079. DOMJ:8TIO W ..t.Till!. 8 0l'PLV APPAAATU81 J . Bark, 

LiverpooL 
19,080. OoNSTROCTINO T&..t.NSPU&NT W ALL81 G. Falcon· 

oier, London. 
19,081. WtunNO DllVJOil for the BLIND, D. Goldsmith, 

London. 
19 082. E.t.TIHO B UTTEJ!.&D BRLU>, B . M. Conrad, 

London. 
19 OSS. Bllll.t.LL·ARMII. J. Oounier, London. 
19t084. B&ARiliOS, B . Kirachooum and .A. Schnitzer, 

1.10ndon. 
19.055. ABSORPOOM of GASES by LIQUIDS, A. MUller, 

London. 
19,036. IJIIIPLII\111111\NTS for 0ULTIVATLNO L.uro, J . E . fti\D. 

aome, London. 
19,087. A PPARATUS for Puan'VLNO BoLl'UO.ll, R . Tervet, 

jun., London. 
19,088. SYPHON 018TflRNt... T. B. Jll()kJ London. 
)9,089. E YE·8BADE8, H . KOichardt, London. 
19,090. WllDDlNO Ou& Boxa, &c. , B. Gu-tsg, 

London. 
19,091. P ORU'JC..t.TION of I RON and SnzL, B. Trlvick, 

London. 
19,092. C HOBNS, T. Bradford, London. 
19,098. F..t.STUINO DsVJC'Il, A. Wood, J . 8. Walter, and 

W. M . Walter, London. 
19.094. FIRKPL..t.ca, J . Olemcnco, H . A. Leveret t, and 

T. H . L. Bake, London. 
19,095. W ..t.Till!.·LIFr an d B UOIUT1 H . 8. M. 8. Bahadur, 

India. 
19,096. F.w:mmo BoTTI.&, F. W. Ed ridge· Green, 

London. 
9th October, I SOJ. 

19,097. G..t.JUCCNTS1 A. 0. Brookos. - (M. JJ. .Dvnn' 
UniUd St4tu ) 

19,098. F OBa for PRN&CTIU:S, A. G. Brookes.-{ W. J. 
Smith UniUd St4tu ) 

10,099. W ATilR·LilV1L 1NDIO..t.TOR, R. B . N. Lindley 
and F. J. Mudlord. London. 

19.100. OoTS, J. E . B oekiD11, Blrmlogham. 
19 101. SrornR or P LUO for BOTTL&S, A. D. Jackaon, 

Portsmouth. 
19 102. ARTIPIOlAL LIOHTlNO APPAAATU81 G. B oughton, 

London. 
19 108. R oliBn H on, T. SutclliJe, LI\Dcaahire. 
19,104. DISR for H OLDIMO MllAT1 &c., F. 0. Wallis, 

Kettorll)g. 
10 105. Bal&l.D for PBOTII\OTJNO 0ASK&NTS, F. B ugbee, 

London. 
19.106. HAJU:MO, &c .. CsuNa and BatDLII: F RONTS, J. 

Richards, Blt11lclngham. 
19.107. FRAIIIIlNOS of V&LOOJP.&D&81 R . F . Hall and R. 

H. ADdel'80n, Birmingham. 
19,108. 8DIPLJ: OJU.Ntt H OTIOM, H . W. Nickson 1\Dd .A. 

B. A. Edwards, Blrmlngbam. 
19,109. NorHX>NDUO'I'OB of HuT, 0 . Clarke, Blr· 

mlngham 
19,110. WBE&LII for RAI LWAY VsBICLJ:s, J . A . Orave.n 

and T. Foster, Sheffield 
19,111. Tov BAVLNO BAN&s, R. B. Roll , South Shields. 
19,112. On. HOTOR BMOilfllll, D. Clerk and F . W. Lan· 

cheater, London. 
19,113. PAP&R for 0ATCUilfO FLI&S, &c, J. W. Dougal, 

Olaagow. 
19,1\<l. LJPTTMO A PPA8ATUII, R. llflidleton, Loods. 
19, 11 ~ BROIL&R, C Coleman. Welrord, near R ugby. 
19,116. Wov!Ol BnTJMO, W. M. Hartin, OluRow. 
19,117. FlRil·UTlNOUJABlNO APPAJL\TUI, H. n. Be.rlow. 

-(C. R.. ~~~·, Unit«l 814tu) 
10 \18. EIIIIPt.on's TIM& Rcooan u , J . 8 . llorae, 

London. 
19,119. PoLLI'Y CASINO for WIJO)()w F ILAIRII1 J . H . 

Footo, London. 
19,120. 0LAM P8 for P IP&S, 0. Hall, J .ontinn . 
19,121. EL&CTRIC Al!.O LAld P81 J. E. Woolverton, 

Olaagow. 
19,122. B&W[lii'O H..t.cmMP, A. Anderaou.-(The Singer 

Jfanufa.:tu.ring Company, United State. ) 
19, 128. LnnR F IL&S, W. 0 . Oott we.la, Canada. 
19,12<1. LII:TT&R FJL&S, W. 0. Gottwals , Canada. 
19,125. KNli"IIlfO HAoulN'&8, G. W. Beach. London. 
19.126. 0o!f8't'RUOTION of GoLF, etc., BAn, B. J . 

Maloney, RdinbUI1lh. 
19,127. PaoouOTJO)f of OzoM&, J . T. Don ovan and B . L. 

Gardner, Loudon. 

TRE ENGINEER. 

111,128. H YDMao:r&M, W. H ood, London. 
19,129. RAILWAY BIOM.U.L£NO APPAJ!.ATVS, A. 0 . E vo.na, 

London. 
19,130. Mou Pllancr Oollllltt78TION of CoAL Ou, R. H. 

Courtenay, London. 
19,131. Ao.I OBTlNO the S &ATII of 0ARRI.o\oa, F. W. 

Milligan, London. 
19,132. BRICK KI LNS, W. A. WiUor..i, Birmingham. 
19.1SS. NonL EV&D F LY HoLD&~, J . R lchardaon, 

London. 
19,134. Bw:wJ.No H ACBJNil'l, W. H . Harrop, London. 
19,135. T11:, 0 . Cox, London. 
19,136. BooTS, C. Cox, London. 
19,137. ToY 8HOOTINO GALLEIUilll, A. W. Carley, 

London. 
19,138 LIFT Cor SASHES of GR&:KNuoons, A. C. Br!ibt, 

London. 
19,189. H AN OFACTORB of 80CKA, H . T. BiDes. London. 
191HO. 8PBOCKII:T W11 &&L8, P . D. Murphy and E . Kolb, 

London. 
19.141. APPAJU.TUS for 0ABLII: TRAMWAY81 E. Neil, 

London. 
19,142. HAT·STRBTOHIMO MACBINU1 0. A thorton.- (R. 

Bickemeyer, United Statu.) 
19,143. MAORINBS for Dn&SSINO TvP&, W. W. Jo' armer, 

London. 
19,144. S&008LNO the CORNERS of 8 0lt&S1 A. A. Wood, 

London. 
19,14~. Vu.vBS, B . B . Lake.- (£1. C. Weir, Unitc:d 

Statu.) 
19,H 6. M&CSANL8M for Loows, J. T. Bolton and 0. 

Grime, London. 
19,147. ADVIBTISDt&IIT81 G. F. Zimmer and J. B utson, 

London. 
19,148. BxmBITTNO FJOUR'n, PJCTO.ll&S, &c., M. 

Vollmer, London . 
19,149. FABTENlNOS for T ROuseRS, &c., R. L . Wol.ss, 

London. 
19,150. ELJCTRO·D&POSITION of H II:TALS, W. H. Bock. 

-(C. R. Fletcher, Unit«l S14Uf.) 
19L15l. F .A.ST&N'l!IOS of BROOCHES, PtMB, &c , R. Synge, 

LOndon. 
19,152. Bnm APPA&ATUB for BwllUIE!Ia' Us&, L. 

Pedrazzolli, London. 
19,153. SPJNNJNO M&Cauns1111, J. Ne&le and W. 0. 

Bhadbolt, London . 
19,154. Tos.t.cco P IP&S, W. E. Trott, London. 
19,155. ARC LA¥1'8, A. J . Boult.- (P. Laminnt, 

Belgium.) 
19,1~. PUCIL 8 BARnNilR1 W. P. Thompeon. - (J. 

Deuucltbtin. Germany. 
19ll57. E L&CTlUCBATT&RY PLATBS, B . Le R. Bridgman, 

LOndon. 
19,158. RAILWAY F&Noa, &c., A. Stovenson, Liver· 

pool. 
19,1~9. PNEU.MATIC TrR&a, 0 C. Nesbitt, Loudon. 
19, 160. BAavanRS, W. P. Thompson. - ( B. P . .Stewart, 

Unit<d St4tu ) 
19,161. 0 ALKINO VB88ELB, A. J . B rook s, London. 
19,162. 0oTTON GLOVES, &c. , J. E . Oowcll.- (0. ll'tuhaUI, 

Germa ny ) 
19J 6S. CU.II:NDAR CLOCKS, 0 . W. Folchtingcr and B. 

r:sbaa.rer, London . 
19,164. On. Srovss, E. Rlpplngillc and W. Porter, 

London. 
19,165. A PPA&ATO"S Cor OoTTJNO Cou1 J . B. A.lllott, 

London. 
19,166. TauTtNo PuT, A . McLean, London. 
19.167. H ooKB and Eva, A. Clorlua and 0. Schwartz, 

London. 
19,168. TooTu BausnES, B . B01110n and 0 . H. Kont, 

London. 
19,169. PRI:VII:N'TJNO I NCRUSTATION iD BoiUM , 0. L. F. 

Edeline, London. 
19,1i0. Al'PAJUTOd for RoustNo LIQUORII, H . Princo, 

London. 
19!.!71. Tu nu FAB!\108 Cor PN&OJUTIC TL8ES1 J. F. 

.t'almer, London. 
19,172. RII:TAINDIO CoRU In BOTTus, J . W. and F. H. 

Bu tler, London. 
19,17S. Tan for BOOTS, The Honourable R. T. D. 

Brougham, London. 
19,174. TR&AnaNT of NATUBAL PB03PB.ATil81 D. ~vat, 

London. 
19,17:>. PAPER CoAT&D with O&LLOLOID, A. Gray, 

London. 
19ll76. T&LI:PBONlt ANNlTNCIATORS, L . M. Eri01110n, 

London. 
19,177. APRON B OLDII:AS, L. Byron·Pcters 1\Dd W. 

McLaren, London. 
19,178. MEANS for OLBANtNO Rtoll, &c, E. Kallscn, 

London. 
19,179. GA.8 CHUI'N'BV PROT&CTOR1 F. A. Bolgel and F . 

A. Solbrlg, London. 
19,180. FlRII:PROOF FLOORS, 0 . A . B&lph and E. P . B. 

Wright, London. 
19,181. Son:.t&M&D RoADS, etc., M . A. d e Palacio, 

London. 
19t.I82. PLP&S, &c., Cor WAn R·OLOSII:TII, H . I. Dakin, 

LOndon. 
10,183. L.t.TBLN01 E. F. Stimaon, London. 
19,18L BLBCTRJC B EATIU\81 J . R. Davia, London. 
19t!~· Bucnuo BwiTCB&S1 F. Btoven.a and R. R . 

JS.estoven, London. 
19,188. EL&CTRJO Fm& · .U.UIIII81 L. G. Rowand, 

London. 
19,187. ALxYirii:TBltM, J . Y. J ohnaon.-(C. P. Both· 

ringer a?ld &>ehn~. Germany.) 
19,188. LA.CTYL-p·PBII:NII:TLDIM&, J. Y. J ohnaon.-(C. P. 

BoUtri'llgtr a!ld &>ehm, Germany ) 
19,189. CBLO&ATil of SooA, T. T . .Beat and 0. Brock, 

London . 
19~\90. DosT-nAl', W. B . Ste.l and W. H . Steel, 

LOndon. 
19,191. S&CURINO BATTilRT Wnta, F. A. and N. von 

Alimonda, London. 
19,192. F llW!o FAST&NlNOIJ f;>r BOOTS, J . 0. Patol'80n, 

London. 
19,193. FLOAT!! for F ISHINO, &c., J . R. Richardson, 

London. 
19,194. BRACE BUTTONS, J. O' Rorko, London. 
19LI95. Bt:ct;RLNO LACES of Boon~, &c., W. TbomM, 

LOndon. 
19,196. So&PUDINO H ooKS, R. D. Moody, Loudoll. 
19,197. RAILWA Y OAR COUPLINOS1 R. D. Moody, 

London. 
19,198. Ns w MATCH B oLo&B, J . Rich tor, London. 
19~,199. FEJUIII.NTlNO APPARATUs, A . D . Ounio, 

LOndon. 
19,200. Sr:rriNO PRINTING Tvn, G. 0 . Downing.- (/. 

&ll<mWn, Germany. ) 
19,201. DroTBIBOTINO PRINTING TI'PI, 0. 0 . Downing. 

-(J . .Salomon, Germany.) 
19,202. BYBUPINO A&IU.TID L IQOlD81 E. S. Ohavaaao, 

Birmingham. 

lOth October, 1894. 

19,20S. PNl:O'XATIC TIR&S, T. R. Piner, London. 
19.204. CLKANSINO and PoLtBBINO SoAP, 0. J . Good· 

land, B rldgwator . 
191.205. 8&IJ·CLOSINO B..t.o F AA ICC, P. B . H ollick, 

LOndon. 
19~. 0 BAlNINO MACHIN& Cor OIL 0oLOI1M1 H . J . 

byn a nd T. Wood, Glouceater. 
19L-207. Rn&A.BrNo tho B..t.CKS of WAroB&S, J . 8. Wilday, 

.tSirmlngbam. 
19,205. PN'IOKATIC Tna..J. A. M&ltby, London. 
19,209. CvCL& OuR, F . w . Brl3gw. London. 
10,210. 8PLJTrlNO Co'lTu PrNS, T. W. Lench, H . A. 

and T. Robeon, Birmingham. 
19~\1. PBOl'ILilfO M..t.CRlN&S1 R. F . Ball 8Dd 0 . Taylor, 

.tSirmlngham. 
19.212. OolllloiUCIAL BLOTTDIO·PAD1 T. M. :Markham, 

Manchester. 
19,218. Ounanv Vl.liTILATORs , R . Morrl.s, Oateshead· 

on -Tyne. 
19,21<1. 0RA.N'E8, B. B. Dadley. London. 
19,_215. OoNSTROCTrNo :lt.NTR&E D16H&a, R. Stov~nson, 

r:sheffield. 
19,216. Luau for P oLJSBJNO, &::c , A. Davidaon, 

Sheffield. 
19,217. PN&l.'KATIO Tuta for 0AR81.o\O&S, J . Hopper, 

London. 

19,218. Fu:xtliLII: H as& Prn, E . L . Pcaae, Stock ton-on· 
Teea. 

19,219. F.o\8nNlNO for BATS, W. Stevecaon, NotUog­
ham. 

19,220. B L&CTRJC BBIP Looa, W. D. Whyte and D. 
Mu irhead, Ol.aagow. 

19,221. P.aonCTt!IO PN'&UM \TIC T IBI81 J. Alvertl, 
Cheshire. 

19,222. The 8AP&TV HA IR-<roRLLNO PLN, R. Oloeeop, 
Rod ditch 

19,228. PHOTOORAPDIC Pun C..t.RJ!.JIU\81 A . J . Maaoo, 
Birmingham. 

19~~24. BILLio\RD T,.BLII: COIIOIONS1 J. R. J ackson, 
Manchoater. 

19t!26. BOOTS and Snoa , R. W. and L. H. &toman, 
ts aUfax. 

19.226. MACHINERY for DvciNo YARN, W. H . Thorpe, 
HHllfax. 

19,227. FLrSBlNO APPLJANO&S, J . Shanks and A. Durn· 
sido, GIRsg•lW. 

19t~28. GAS Eso•n, &c. , 0oNN&arJNO·BODJ1 J. lllllle, 
.111 an choater . 

19,22\1. OLOv& FAST&N &B, K. Oengnagol, St. Loonards· 
on-Sea. 

19.230. VaoiCLB WauL OoNsTBoanoN, H . B . H ulllnor, 
Birmingham. 

19,231. SorPOBTINO OM, &c., Su.u>sa, W. Bon!, Blr· 
miogham. 

19,282. AIR VALVES for PNIIOIUTIO TI8B8, J. Cockburn, 
Glaagow. 

19,283. H uTINO and V&NTIL.t.TINO RADIATORS,J. Keith, 
Glaagow. 

19,284 H OT WATEJ!. BOLLitRS, J . Keith, Olaagow. 
19,285. D YEINO MIXED WOVflN FAB81C81 T. logh&m, 

Manchester. 
19,:.!36. WATflR·TUIIE Bou.sll8, J . A. Mc'Kio, Olaagow. 
19,237. S&o\LLNO JA.M, R. Karges, Manchester. 
19,238. ANTHILJPPLNO TIBII:-GI\Al'PLIIR, W. Clark, New· 

caatle·on-Tyne. 
19,239. Mov.a llLE CAL&NDU or DATil CAS&, a Vereker, 

Glasgow. 
19,240. SPRlNO MATTRBSSE'J, 0 Ransford, Glasgow. 
19!~41. 0oLLAI'3JBL& or FoLDtNO W AJlDtiOBES, W. B . 

vaughan, London. 
19,242. OoLLAPSIBL&, &c., F o&.liiTUJ\&1 W. B . Yaughan, 

London. 
19L24S. PBEPA&ATros for CO.llLlNO H AIR, G. H. Bill, 

LOndon. 
19,24 l . MUDOOARJ>3 for CYCLI81 W. Cunningham, 

London. 

SELBOTED AMBRIOAN PATENTS. 
Prom the Unil<d Statu Patent 0/flct 011!cial Gantte. 

523,998. DVNAMO·BLECTRIO MACHIN&, G. Renner/tit, 
Lynn, Mau.-F iltd March 6tlt, 1894. 

Claim,-(!) The combination of a ml\gnot with a 
divided core, a series of rotating conductors lntor · 
posed between the parts thereof, and means for clec· 
t rlcally connecting sa.ld conductnrs iD series, substan· 
tially as doacribed. (2) The combination of a ll'l\gDOt 
with divided core, a serios of rotating conductors 

Interposed between the parts thereof, and moo.na for 
electrically connecting Mid conductors iD serlea. con· 
el.stlng of a aeries of suitably connected llquld 
collectors, subetantially aa described. (S) Tho com­
bination of a magnet with a dlvlded core, a rotating 
conductor iDterposed between tho parte thereof, and 
annular voasels containiDg m ercury suitably arranged 
for collecting the current generated on 81\id conductor , 
substantially M deecribe:l . 
524,013. PRESSURE J. rCUMOLATO'R , C. C. JJ!ort!.iliOLOlh 

JrvingtMl, N. Y.-F iltd Pe!JriLary 2\ltlt, 1894. 
Claim.-Thc com bination with a steam onginn, of a 

steam acc11tnulator forming part of tho steam con n ee· 
tlons between the steam surply and engine, and moans 
for varying t he supply o steam to tho onglno In 
accordance with the movement of tho accumulator 
pl.ston, subetsntlally aa deecribed. l2) Tho comblna· 
tlon with a pressure o.ocumulator having a di.llerontiAl 
piston I , 1', the piston 1' being hollow, of porforatod 
exhaust pipe L passing through the pilton I Into the 
hollow p l.ston 1', cloeed pipe() in sa.ld hollow pl.ston 1', 
and a non-heat-conducting pa.cking about a.ld plpo 0, 
subeta.ntially aa described. (S) 1 he combination with 
a preaaure o.oclltnulator connoctod with 1\D olaatlc ft11ld 
supply, of pipe E connectin J with the accumulator 
chamber by a soriea of openiogw arrnnged Jn tbo liDo 

• 

of movement of 1\Dd open ed and cloeed by the aocumu· 
lator pl.ston, eubetantially aa deacribed. (4) The com­
bination with a proasure accumulator connected with 
an elMtlc ftuld aupply, of pipe E , and oxhauat pipe L 
connecting the O.OC11tnulator chamber with the pipe E 
8Dd having a aerlea of openlngw opened and cloeed by 
the m ovement of the aec11tnulator pl.ston, aubel:rulti11Uy 
aa doacrlbed. (5) The combination with a proasuro 
acelltnulator conn ected with an olMtlc fluid supply, of 
pipe s~,:::.d perforated exhauat pipe L ID the aCCiliDU· 
ill tor c ber connecting with tho plpo E an d paeslng 
through the accumulator plston1 whereby the perfora­
tions Jn the pipe are opened ana closod by tho pl.ston, 
s ubeti\Dtl&lly 8IJ described. 
524,020. D YNAHO·BL&CTRIO MAOBINil, R . Eicktmtytl'1 

Ytmkm, N . Y.-Fil«l October 7th, 1891. 
Claim.-( I) In a dynamo-electric machiDo, tho com· 

bi.Datlon with an armature, of separate electro·magneta 
&rri\Dgod with their lrimilarly polarlaod obook.e oloaoly 

OcT. 19, 1894. 

adjacent to each other, but separated by narrow 
apa.ces, parallel with the armature winding, and 
coun torf!eld coila In circuit with the armature wind· 
log, but receiving electric current, ID a dlroctlon 
oppoeito to that In the adjacent portion of Eaid wiDd· 
log, an d having portions of sa.ld coila located at aald 
apace!~ }ll\rallel with sa.ld adjacent portions of tho 
winding, the air apacea affording r~i.stanco In those 
mflll'Octlc circuits which arc Induced by aaid adjecent 
portico a of the armature:" ioding, and the co110terfle!d 

1524,020) 

colla induciog a magnetic flow, opposite to that which 
ia Induced by said portions of tho armature wiDdiDg. 
(2) In a d ynamo·elecb ic machino, the com biDatlon , 
eubetantlnUy aa h ereinbefore doacribed, of an anna· 
turo, soparato U-shapcd cloctro·magnets. oach having 
Ita nwn field coil or coils, and pro~idcd with a~;o· 
prillt.e check pieces, and having the several slm ly 
magnetised cheeks located closely adjacent to each 
other but aopa.ratcd by air 8Jl6COS parallel with tho 
armature windinf, and a collDterfield coil ou each 
magnet, In circul with the a.rmaturc winding, and 
having portions thereof located iD said spacoa, and 
parallel with the armature winding. 

524,033. DII:VIC& FOR 8fllCUJllNO PJ&'I'OIS·RO~ Tn 
CROaSBLU>S, C. G. Tau'7ltr, Wil111ington, D.l.-Pi.t«l 
May Srd, 189L 

Claim.-Tbo combination of a crosshcad having a 
aocket thereiD, of a pisten·rod having a head A and a 
reduced portion AI behind the he!ld whereby shoulders 

!524,033] 

Band Bl arc formed, a nut N divided into two or m ore 
segmental parts adaptod tt~ embrace the reduced por­
tion of the rod and engage with threads on tho en»&· 
head eo that by screwing or lllUlCrowing the nut t b o 
hoad on the rod can be forced in or out of the aockot 
ln the croeahcad. 

524,092. HACBIN& FOR MAKINO AXLE81 C. Mtrroder, 
Bro.ddock, Pa.-Piltd July 6th, 1S93. 

Claim.- in a machine for making ax.lea, the combl· 
nation with a poir of matrix diea for forming and 
clamping tho axle bli\Dk, of two piercing dles at 

ls24,092J 

right angles to the matrix diea and arranged to enter 
tho open cnda thereof, and force the m etal laterally to 
form tho collars, and m echanism for operating said 
dies, subetantially as described. 

524/.129. Bun BLADII: .U.'D A8T OF MANUFACTURING 
tSoUlll, T. JY. Bryo.nt, Torringto'll, Con~ -Filed 
March 2t th, 18().l. 

Claim.-(1) A skato blade hllviug a · co!d rolled 
polished outor akin of metal, which is exceedingly 
thin, formed on ita opposite sides, which servo 1\11 

cuttlng edges for tho intervening mots\ of tho trcC~.d, 
subetantUIUy aa sot forth. (2) Tho m ethod of manu· 
fll()turll)g skate blades, which consist& in cold rolling 
a metal plato, thereby forming thereon an exceedingly 
hl\rd and smooth outer skin, then cutting or punch· 
log the blank from the plate, and finally linishlng tho 
tread by grinding, subetnntially aa specified. 

624
1
199. A PPARATUS FOR F OBOINO 8CllltW81 C. Pair· 

Claim. and M. Well•, Mancltuttr, England.- Filed 
October 28th, 1892. 

Claim.-(\) In a screw · forging machiDo, two 
oppo8ed rollers each having on its face a narrow 
ral.sod annular bi\Dd, containing spiral acrew forming 
groovee, and • fiat feeding band concentric with and 

*F 

adjacent to aald raised groove bi\Dd, aubetanti&Uy as 
de.crlbod. (2) I n a ecrew-forglng mll()bine, a rou.,r 
having on ita face a ntUTOw ral.sed 1\Dnular bAnd, con­
talniDg ~lral &crew formi.ng groovos and having 
bevelled oa, 1\Dd a ftat feeding bruld concentric with 
aaid rnl.scd Mld, aubetantl.all.y as doacrlbed. 
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