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THE ENLARG.E~lE:\'1' OF LIYERPOOL-STREE'J' 
1 

Cranes, lift '. and all other neces~:~ary machinery and I curved uud the upper horizontal Jlanges of the wrought 
STATIOX, GREAT EA~TERN HAIL WAY. mechanical appliance~:~ are distributed throughout the iron screen girders are comp osed of a pair of angle irons 

s tation where' er required, and are all worked by hydraulic 3~in. by 3lrin. by !in., and a plate 9in. by !in., and the web 
. . . . powe1·. is of !in. pfate throughout-Fig. 7. All riYets, unlel:!s other-

IN our_ last muuber we o.lluded bnet!y to the ongm, m- AI:! ~:~oon 111:! it wtts pcrcei' ed that the first pat·t of the I wil:!e l:!pecified, have a pitch of 4in. in these girders and 

No ll. 

c.?rporatton,. and sub~equent progres~:~ o~ the Grc~t 1 terminus in !:!pite of it~:~ magnitude, and including an area a diameter of tin. 'rhe manner in which the junction of 
E~stern Ra.ilwa_y, and m the Key Plan _published therem of some nine and a-half acres, was certain to be inade- the principals and the girders, with the gutters, stiffening­
will be found l\1l accu~te rep!:es~n~t10n of t~e gener~ quate for futw·e trallic, the company commenced to plates, and angle irons, is arranged over the column~:~ 
~eatures of the whole s1te. \\ 1th~ 1ts ~xtenslVe area IS acquire, as occasions presented themseh ·es, land and is shown in Fig. 4, which is an elevation of a part of the 
mcluded both the part of the termmus first constructed, property in the vicinit •. In 1888 an Act was obtained main principals or ribs at •r, in Fig. 1. A cast iron 
tmd recently the ne~ enlargement. But a~ _we have conferring the usual powers of compulsory pw-chase, by the down -pipe of an oval shape, l Oin. by 4in., o.nd of 
~lr~ady dr8.\l n atten_t10n ~o ~~ ~01·mer suffiCiently to exercise of which the whole block fronting Bishopsgate- ~in. metal, is carried in the interior of the columns, 
m_dtca.te the w~er ~ which 1t IS ~separably connected street Without was made available for the new site. and Fig. 5 shows a section of it, a plan of the capital of 
~Vlth ~e latter, 1t 1:1 \nth the extenston we al'e no~v more Notwithstanding that the expenditure already incurred the column, and the croi:!S section of the main rib and the 
~mmediately concerned, and shall proceed to descnbe and for the tenuinus had amounted to O\'er .£'2,000,000, the lower fl anges of the screen girders . In Figs. 6 and 7 are 
illu tra.te. _ . . . consent of the shareholders was readily gh·en to the raising shown details of the end of the girders in elevation a.nd 
. The new part, or.wtdemmg of l!te stalt.on.- The. pnn- of the additional funds for the extension, and the work plan, and a cross section of the upper Bange of the 

CtPa:l. worl<l:! c~wpr1s~cl under th~s . heading cons~st of of widening commenced in 1890. 'l'he result il:! that the principal, and the fjxing of the gutter and bracket is 
t\dd1t10nal s tat10n oflicel:!, and buil~mg ·, the erect10n of Great Eas tern Cowpan,y now possesses a metropolitan shown in Fig. 8. 'rhe junction of a part of the first 
n~w roof!:!, extra platfortus, ~d etgb~ track ·, toget~er terminal ~:~ta.tiou peculiarly its own, and unequalled for bay of the platform roof with the screen girder is given in 
w1th hll:e. ~ecessa.r~- accompanymg .traffic accoum1oda.tu:m size, position , and extent of localund subw·ban traffic by Fig. 9, together with a. part of the Yentilator or lou\Te. 
and facilities. A uew Parcels' Office has also been built any of its compeers. Y · tee. irons, Gin. by 2~in. by ~in. in thickness, 
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entirely O\ er the eight trt\ckt-. and cOtmcclcd with the 
Jirs t part of the station b.'· the "Pasl:'age Gallery " shown 
on the Key plan. These o!liccs arc built upon wa si\'e 
wrought iron plate gil·ders, to the details of which we shall 
draw the attention of our t·eaders when the drawings are 
published. The whole extension, estimated lineally, 
commences opposite New-street, near the junction of 
Liverpool and Hishopsgate-streets, and terminates at 
Worship-street in K orton Folgate, a total distance of 
!700ft., of which 700ft. constitute a tirst s torey fa9a.de in 
Bishopsgate-street. The electric light installation, includ­
ing engine, boiler-house, and shaft, are situated on the 
far or northern side of Worship-street. There are three 
heavy \\Tought irou bridges-as all bridge11 must now be 
that are intended to carry metropolitan traftic-o' er 
Skinner, Primrose, and Wor hip-streets, which we shall 
describe and illustrate. It will be seen on referring to 
the Key plan, that the widening has been arranged 
on the second of the methods alluded to, and tha t 
the offices and station buildings arc placed on an upper 
11torey at the dead end of the eight new track . Access is 
gained to them by the stain; and foot-bridge shown on the 
Key plan. On the lowet· tloor at the level of the platfonul:! 
the bookstalls ll.l'e placed, and the descent to the la.vatorieB, 
which are all placed underground, as it~ becoming now the 
universal practice el ewhea e. The whole of this space, 
marked C .\ on the key plan, ha an area of 15,000 square 
feet. It is kno" n as the Circulating Area. and is common 
to ne~rly all Rtntions laid out on the Rllllle principle. 
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Roof of the new .y[alion.- This roof, which is siwilnr Lo placed 4ft. S!in. {row ceu t1c~ . t en e t.o s tift(;u the "cb of 
its nei~hbours, is of wrought iron, extends frow the the screen girder, and at the ~ewe time to strcnE,rthcn the 
booking ball in the Key plan to the Parcel!:! Office, and il:! connections. 
divided into two principal parts, the fhst or transverse M a ilt ribs.-In the roof OYer the Circulating Area there 
portion of which covers, with a span of 87ft., the Circulat· a.re four principal or main ribs. marked J> Pin Figs . 1 nnd 2, 
ing Area C A, o.nd is placed at right angles to the second. and shown in elevation in Figs. 3 and 10, and ten ~:- ml\ller o1· 
constituting the longitudinal or platform bays. which are inte(wedia.te rib!:! p p p. These wnin rib · arc of th<' 
thirteen in nUlllber, and carried on cast iron columns 30ft. trussed form shown in detail in Fig. 10. with a lower 
o.pll.l't from centre to centre. From the intermediate wall to cw-\·ed boom s truck flom a central radius of 53ft. 4in .. 
that on the other side, which separates the offices and sharpened to '20ft. near the springing~:~. which are thu .. 
shop!:! fronting Bisbopsgate-street from the station, the callSed to meet tangentially the Ycrtico.l axis of the sup­
length from out to out is 188ft. There is an exten- porting colulUDI:!. The corner or re-enterin(l angle made b' 
I:! ion of thi1-1 part of the roof on the far or north side the lower arched boom with the centre of the screen girde'r 
of the Parcels Office, In Fig. 1. p. 524. is represented a lou- at one end, and the upright at the other-in .Fig. 10-it' 
gitudina.l section of the roof ovea· the Circulating Area strengthened by the rh·eting up of an additional piece of 
looking uortb, or down the tracks, t\nd Fig. 2 ~:~howl:! a plate iron l in. in tbicknel:! ·. Both booms are composed of a 
similar view looking in the opposite clirection , or facing the pair of angle irons 5in. by 5in. by tin., lUlother pair 4in. by 
booking ball. Fig. 3 is a cross section of the same roof, in· 3in. by-kin., and two wrought iron plates 12in. oy !in. At 
eluding its junction with the bays of the platform roof. In the haunching, this section-see l<ig. 10-which also gives 
Fig.l is shO\\ n the arched screen girders, SS S, Cllrried upon a diagram of the plates of the cuned boom, i increased b,v 
cast iron colullllls 1ft. Gin. in diameter, which although an additional couple of plate 12in. b.' ~in. The depth of 
consisting of pans of clitl'erent di..mcn!!iOnl>, baYo a. uni- the tntss il:! 12ft. 3in., and the web consi ·ts of 'ertical 
form rise o£ 16ft. 9in. from the springings to the soffit l:!, a tee iron :>trut ·, spaced nt different inter' als and connected 
height from t~e springings t<;> the ridge of 20ft., and a depth with flt\t diagonal bars vru·~·ing in "idth from 6in. to 9in. 
at the crown 1tself of 41t. :~m. The nrch of the east ba,\' accorrung to their pol'ition and the t'eRttltant stresse~ in­
is struck fro111 a central mdius of 136ft. 4iu .. and ft·om two dueed on them. A roof truss of the f01m represt'ntcd in 
side one each of 12ft.: tha t of the we::.t bl\_, has Rilllilm· Fig. 10, in which there ru·e no re<hmdiUlt membert-. "ill 
dimensions of :J3ft. 3in. f\nd 12ft .. and that of th <> two I furni sh to the student and yonng enf:tineer a Yen fa\ om­
central spans 23ft. :3in. nnd 12ft. :Jin. :Both the lowt'r able exnmple Cor the delcuuinntion of the stresses upcn 
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it, by the method of graphic analysis. We regret we have 
not the requisite space at present to devote to the delinea.· 
tion of the diagrams of forces which would suffice to 
ascertain the stresses upon the different members of the 
truss, resulting from both the static loads and the pres· 
sure of the wind. Those, however , who have a partiality 
for this rapid, elegant, and somewhat fascinating­
although in inexperienced hands not always safe-pro­
cess, will find themselves well repaid in applying it to the 
ce.se under notice. It may be pointed out that, without 
sensible error , the curved lower boom may be regarded as 
consisting of a series of straight bars, joining the inter­
section with it, of the vertical struts and diagonal ties, 
and that theoretically the truss tenninates over the bear­
ings, with the triangle formed by the last vertice.l strut, 
the diagonal tie inclined at an angle above the horizontal, 
and the last bay of the slopingrafter. Under this assump­
t ion, therefore, the last bar of the curved boom and the 
bar inclined at an angle below the horizon will not be 
represented in the diagram of forces. It will be advis· 
able, so far as our own experience goes, to keep the 
diagram for the pressure of the wind quite separate from 
that for the static load, and not, as is sometimes done, 
combine the two. It will be found that the lines represent­
ing the central vertical strut will close the polygon of 
forces if correctly drawn. 

Purlim. -There are two distinct descriptions of 
purlins carried by the principals of the roof of the Cir­
culating Area, the side or lantern purlins L L L in Figs. 
1, 2, S, and 10, and the curved specimens C 0 0 C. Of 
the former there is an upper and lower tier, and of the latter 
three tiers placed between the others. One of the longest 
of the side purlins is shown in elevation in Fig. 11, and 
partly in plan in Fig. 12. They are lattice girders, and 
are continuous over both the principal and intermediate 
girders P and p, and have a depth of 2ft. 5in. where they 
meet the mainribs, and of 3ft. 6in. at their intersection with 
the smaller ribs. Both flanges consist of two horizontal 
angle irons 4in. by Sin. by !in., and three plates each Sin. by 
}in., two of which are dropped at the ends DD, as shown 
m the diagram of the plates of the upper booms in Fig. 11. 
Angle iron uprights 4in. by 8in. by !in., and double 
diagonal struts of bar iron 8!in. by !in., crossed by single 
tie bars of the same scantling, compose the members of 
the web. Timber stringers 4in. by 4in. are bolted 
to angle irons as shown in Fig.ll, and in detail in Fig. 18. 
The manner in which the side or lanternJurlins are 
riveted to the intermediate, and the princip main ribs 
of the roof by gusset P.ieces !in. thick and double angle 
irons3fin. by3fin. by;in., is sliown in elevation and section 
-Figs. 18 and 14, and in plan in Figs. 15 and 16. At the 
ends the purlins rest upon a cast iron shoe of *in. metal, to 
which they are secured by a tin. bolt seen in Fig. 17, eleva· 
tion and section. The intermediate principals are of the 
solid or plate web form, with flanges Bin. broad of the usual 

PURLINS AND DETAILS 

plate and double angle iron section, stiffened by angle 
irons at intervals. I n the trussed purlins L L L , the 
rivets in the flanges are all fin. in diameter, except 
where otherwise specified, and with a pitch of 3!in. In 
the lattice bars the rivets are increased in d.la.meter 
to l in. One of the curved purlins is shown with 
accompanying details in Figs. 19-28. They are formed 
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DETA IL OF GLAZING 

with one curved and one horizontal flange, each 
2!in. by ztin. by t in., and are stiffened by strong 
gusset plates and double tee irons 6in. by 8in. by !in. 
at the junctions over the main and intermediate 
ribs respectively. The depth varies from 5in. at 
the centre to 2ft. 6in. at the springings, and they are 
bolted together at the centre, but the hau.ncbings are 
open. 

Arch girrder ovel' cab approach.- In F ig. 2, p. 524, the 

entrance to the cab approach is spanned by a solid arch 
~der, which has the following construction. There 
ts a whole arch H and a half arch G, surmounted by 
smaller arches F F shown in elevation in Fig. 24 by corre­
sponding letters, at the point where they are inters_ected 
by the main principal. The whole constitutes one built-up 
structure of plates and angle irons, the web of both upper 
and lower arched girders having a uniform thickness of 
! in., with flange-plates of the same scantling, and double 
angle irons 3t\-in. by 3\in. by tin. for the lower girders 
H and G, ancl3in. by Sin. by !in. for the upper ones F F. 
A plan and section taken through the line 0 C in Fig. 24 
is given in Fig. 25, which shows the manner in which the 
connection is made with the main principal P, and also a 
cross section of the flanges of the main ribs. A reference 
to the detail transverse section of the roof o\~er the circu­
lating area in Fig. 10 will point out that a travelling 
ladder or ramp K K, consisting of a light trussed bow­
string girder furnished with rollers at each end which run 
upon small horizontal rails, permits of all parts of the 
roof being inspected for the purposes of painting and 
repairs. The travelling ladder is a happy idea of Mr. 
Wilson, for besides offering great facilities of access to 
the roof, it obviates all chance of danger to the workmen, 
who have sometimes met with fatal accidents in 
endeavouring to maintain their footing on the curved or 
sloping surface of lofty roofs . Gangways. W W W, with 
protecting railings, are also attached to the principals. 
The method adopted for gla~ing the roof, in the execution 
of which no putty is employed, is that known as Rendle's 
patent invincible glazing, and is similar to that previously 
used in the first part of the roof of the present terminus. 
The glass, Fig. 26, is gripped between copper s trips bent 
as shown, which can be tightened up as required by the 
screw S and the small plate or washer attached to it. 

TH E TORPEDO DESTROYER H ORNET. 

ON Saturday le.st Mr. Yarrow entertained & le.rge number 
of guests on board the just-completed torpedo destroyer 
Hornet, while she made a short oruise in the estuary of the 
Th&mes. As the proceedings were entirely u.noflioial, and 
partook more of the nature of a private view, nothing was 
do~e to eclips~ the ! essel's previous performance when under­
gomg her oflictal tnals on the 19th Maroh, which were duly 
reported in our impression of the 23rd of that month. The 
stokehold hatches were open for the greater part of the time, 
and when closed the pressure did not exceed half an inch. 
Her ~peed, consequently, did not exceed 231.'1lots, the engines 
t.Ul"tll;Og at 320 revolutions per minute. As our descriptions 
of this vessel have hitherto been brief, the following details 
may not be out of place. 

H.M.S. Hornet is the second torpedo boat destroyer &s yet 
completed for the British Admiralty. As rega.rds size &nd 
general arrangement she is similar to the Ha.vock, the only 
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difference of any importance being the adoption in the 
Hornet of Yarrow's patent water-tube boilers the Ha.vock THE ROYAL AGRICULTURAL SOCIE TY'S SHOW 
ha.vi~g been l'rovided with boile~s of the loc~motive type. AT CAMBRIDGE. 
The tn~r?duchon of water-tube boilers has given the Hornet TuE engraving given below shows the arrangement 
an a.d~tlono.l speed of over a. knot nn hour as compared with of the show ground of the Royal Agricultural Society, 
her s1ster boat, the speed of the Ha.vock being in round o.t Cambridge, for the meeting which opens on the 23rd inst. 
numbers 26t knots per hour, o.nd tho.t of the Hornet 27!f The show ground and the shedding for machinery occupy a 
knots per honr. lo.rger space than at o.ny previous meeting since Kilburn. 

The general particulars of the Hornet are as follows:- Of ordinary shedding, in the implement yard there will be 
~eng:th, 180ft.; breadth, at water line, 18ft. Gin. The bull 8435ft., for machinery in motion 2539ft.; for speci&l shedding, 
~~built through~ut of mild steel, and is divided by ten water- 2428ft.; the tot&! number of feet of shedding being thus 1S,402, 
t1gbt bulkheads mto eleven compartments, the utilisation of comprising 442 separate stands. Last year at Chester the 
whi~h from forward to aft is as follows :-Quite forward, total number of feet of shedding was 13,018, and the number 
cha.m locker and bow torpedo tube ; then a forecastle with of stands 408. 
berths, &c., for the crew; at the after end of these and We mo.y here add that the trials of oil engines will com­
termina.ting the ~urtle deck is tho conning tower, containing mence on the 18th inst., and that there will also be trials of 
the forward steermg wheel ; next to this is a large cabin with machines for distributing Bouillie Bordela.ise and other 
berths, to accommodate the petty officers, and below are tbo mixtures on potatoes, machines for distributing insecticides 
magazines. The next compartment is a smaller one being on fruit tree!!, churns capable of dealing with ten quarts of 
devoted to cooking and stowage of stores. We now c~me to cream and upwards, not to exceed one-man power, and 
two large water-tight compartments, each containing four churns capable of dealing with five to ten quarts of cream. 
Yarrow water-tube boilers, which supply steam at 180lb. or In connection with the Darlington meeting of 1895, the 
more, developing, with remarkable ease, 4000-horse po~er, following prizes are offered by the Society :-Class 1.-For 
yet the total weight of these eight boilers with water is loss the best bay-making machines, first prize, £20; second prize, 
by 11 tons than that of the t wo locomotive boilers in the £10. Class 2.-For the best clover.making machines, first 
Havock, which only indicated, when pressed, S600-borse prize, £20; second prize, £10. 
power. In each boiler compartment is a powerful over-bead 
fan and fan engine for forced draught, working on the closed 
stokebold system. On each side of the boilers are the coal 
bunkers, containing about 55 tons of coal. The next com­
partment contains the main engines, consisting of two sets of 
inverted triple-expansion engines, with their condensing 
apparatus. These engines are carefully balanced, so that 
although running at times 400 revolutions per minute, no 
vertical vibration is apparent at any speed. This immunity 
from vibration is an undoubted advance in naval construc­
tion, as the health and comfort of the crew are in a great 
measure dependent upon it, it having been found that the 
vibration so common up till now in vessels of light construction 
and abnormal power seriously affects the health and energy of 
the orew. In the 
engine compartment 
is also found the steam 
steering engine, air­
corn pressing engine for 
charging torpedoes, 
dynamo and engine 
for electric light, and 
distilling apparatus for 
making feed-water for 
the boilers and for 
drinking purposes. 
Next to the engine­
room are two cabins 
for the engine-room 
artificers, and aft of 
this are the quarters 
for the officers, con­
sisting of a large mess­
room, sleeping cabin, 
and pantry. Quite aft 
is fitted up as a bread 
and store room. The 
total number of offi­
cers and men for 
whom there is ac­
commodation is forty­
three. 
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SPEED TRIALS OF TH E CHILIAN CRUISER 
BLANCO ENCALADA. 

I N our issue of June 1st we gave an account of the gunnery 
trials of the cruiser Bla.nco Encalada, constructed by Sir 
W. G. Armstrong, Mitcbell and Co. for the Cbilian Govern­
ment. We are now able to give particulars of the speed trials 
which have since been most successfully completed. 

The principal dimensions of the vessel are as follows ;­
Length, 370ft. ; breadth, 46ft. Gin.; mean draught, 18ft. 6in., 
with a displacement of 4500 tons. She is built entirely of 
steel, and is sheathed with wood and coppered. A steel pro-

-

517 -
FOUR-COUPL ED BOGIE TANK ENGINE. 

Tms type of engine has been designed by 11Ir. W. Adams, 
locomotive superintendent of the London and South­
Western Railway, and built a.t the company's works o.t Nine 
Elms, and is intended for working the lighter suburbe.n and 
branch traffic of the railway. As will be seen from our 
supplement, the engine has the leading and d.riving wheels 
coupled, 4ft. lOin. in diameter, whilst the back of the engine 
is carried on a four-wheeled bogie of the "Adams " type, 
having wheels 3ft. in diameter. The cylinders are 17iin. in 
diameter, with a stroke of 24in. The tractive force developed 

is accordingly 17~! x 24 = 126·7 lb. for every pound of 
58 

mean effective pressure on the pistons. The cut-off varies 
from 77 per cent. in full gear to 28 per cent. under usual 
running conditions. 

The boiler pressure is 160 lb. per square inch, hence the 
total tractive effort available is about 17,000 lb. at starting, 
and 11,000 lb. under ordinary running conditions. The total 
weight on the coupled wheels, with the engine in workin,r 
order, is very nearly 30 tons, which, with a coefficient c f 
a4tesion of one fourth, is Rufficient to prevent slipping. The 
boiler is constructed of steel plates with butt joints, the top 
of the fire-box casing being flush with the barrel. The mild 
steel plates are specified to be free from s.ilicon, sulphur, and 
phosphorus, e.nd to have a tensile strength of not less than 
25 tons, and not more than 30 tons per square inch, with an 
elongation of a.t least 23 per cent. in lOin. The longitudinal 
joints have inner and outer cover strips, with zig-zag double 
riveting. The transverse joints are made with an external weld­
less ring, double riveted to the barrel, the ring being turned to 
gauge and shrunk on the barrel. The joint between the smoke­
box and the barrel is also made in a similar way with a weldless 
angle ring. The rivets, fin. in diameter, are of the best 
Yorkshire iron, closed by hydraulic pressure. They are 
pitched at l~in. The fire-box is of copper, and contains a 
fire· brick arch. It is connected to the outer casing by copper 
stays lin. in diameter, twelve threads per inch, pitched at 

interv&ls of 5iin. The 
roof is stayed by eight 
cast ~teel girder sta.ys, 

'\\"'~o..cro Our"\ho•"' 
~tl:t"'o'& )"'f' 

-

the four centre ones 
being slung from the 
casing. The tube plate, 
which is kin. thick at 
the tubes, is stayed to 
the be.rrel by six palm 
stays. The founda­
tion and fire-bole rings 
are of wrought iron, 
and the fire-bars are 
of cast iron. The 
regulator is of cast 
iron, 4~in. diameter, 
with a main slide valve 
of brass and an easing 
valve of oast iron. 
The dome is of ~in. 
boiler plate, butt 
jointed, with inner 
and outer strips single 
riveted. It is flanged 
to fit the barrel, and 
double riveted to it 
with a !in. strength­
ening plate. The boiler 
is fitted with a Rams­
bottom duplex: safety 
v&lve. 

The armament con­
sists of a 12-pounder 
quick-fi rin g gun, 
mounted on the conn­
ing tower forward, 
having an all-round 
fire, which from its 
elevated position would 
no doubt be most effec­
tive; two 6-pounder 
quick-firing guns abaft 
the conning tower, one 
each side, having a 
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The frames are of 
steel, of boiler plate 
quality, lin. truck. 
'l'bey are connected 
under the cab by a 
strong steel casting to 
carry the bogie centre 
pin, and transmit the 
weight to the bogie, 
the frames of which 

range from direct ahead to well aft of the beam; also one teotive deck runs throughout her whole length, varying in 
6-pounder quick-firing gun on a. pedestal aft. The torpedo thickness from 4in. on the sloping sides to 1fin. on the flat 
armament consists of a bow torpedo tube under the forward parts. The propelling machinery, which has been constructed 
turtle deck, and two swivel torpedo tubes on a turntable by 1\Iessrs. Humpbrys, Tenna.nt and Oo., of Deptford, consists 
aft. The vessel is steered by steam, either by the steering of two complete sets of twin-screw triple expansion engines. 
wheel inside the conning tower forward, or by a. secondary The trial under natural draught was the first taken, and was 
steering wheel placed on deck aft. cont.inued for twelve consecutive hours, the resultant mean 

The speed of the Hornet was recently tested on the official I of six consecutive runs over the measured mile (near the 
trial by a continuous run of three hours' duration, in the mouth of the Tyne) with and agA.inst the tide, giving a speed 
presence of the Admir&lty authorities, at the mouth of the of 21·75 knots, with an indicated horse-power of about 11,000. 
Thames, when the mean speed was found to be 27·G28 knots The forced draught tri&ls were successfully completed on a 
per hour, carrying a load of 30 tons, which magnificent subseqent day, the mean speed attained on the mile with and 
result is in a great measure due to the efficiency of the against the tide being 22·78 knots, or a quarter of a knot in 
Yarrow boiler. It may be interesting to note that from 130 excess of that guaranteed by the contractors, the horse­
to 140-borse power can be obtained per ton weight of boiler, power realised during the runs being about 14,500 indicated. 
including water and &11 fittings. The final trials, including the testing of the anchor-gear and 

A eo&! consumption trial of eight hours' duration showed other aux.iliary, were completed on Tuesday last. The 
that these destroyers can stea.m a.t a ten-knot speed on a con- ma.nceuvring qualities of the ship were thoroughly tested, a.nd 
sumption of S~ cwt. per hour. They, therefore, have the it was found that she could turn through S60 deg. at full 
means of running a. distance of from 3000 to S400 knots speed in 3 min. 47 sec., the diameter of the circle being 405 
without requiring a fresh supply of fuel. In addition to that yards, or little more than three times her length. The steam 
conta.ined in the bunkers, an extra qua.ntity could easily be trials took place under the superintendence of the Cbilian 
taken in the stokebolds and on dock, sufficient under excep- Commission consisting of the same officers as were present at 
tional conditions, to enable this little vessel to steam from 4000 the gunnery tri&ls, and they expressed their satisfaction at 
to 4500 miles. We may here remp,rk that competitive experi- the excellent results obtained. 
menta show that in point of economy of fuel at the same 
speed the water-tube boilers of the Hornet and the loco­
motive boilers of the Havock are practically on a par. 

Since the successful trial of the Havock the Admiralty 
authorities have been so much impressed with the success 
and utility of vessels of this class, that they have already 
ordered throughout the country no less than forty-two similar 
vessels, making good a well recognised want for an increase 
in our torpedo flotilla ; and great credit is due to the authori­
ties at Whitehall for the energetic action they have taken in 
the matter, and we ha.ve the satisfaction of knowing that 
shortly, as regards this class of vessel, we sh&ll be far ahead 
of any other nation. 

The Hornet proceeded as far as the 1\Iouse Lightship on 
Saturday, where she turned, and on her we.y home did some 
circle turning, which was very interesting to t he guests, 
among whom were Lord Charles Beresford, Sir Edward Reed, 
Sir Edwe.rd Harland, the Astronomer Royal, e.nd representa­
tives from many of the leading shipbuildin~ firms. The 
water-tube boilers have been fully described in our 
pages. 

TUB M A.NCliESTER A OCLATION o•• .ENOJNEER .-At the half­
yearly meeting on Saturday, the president.-Mr. Tbomas Daniels 
- intimated that he bad attended the Royal opening of the Man­
chester Ship Canal as the representative of that Association, which 
included amongst its members several well-known engineers, whose 
names are inseparably associated with the great. undertaking, and 
who bad rendered invaluable service in tbo completion of the canal, 
and tbe members would regard with gratification the honour wbicb 
bad been conferred upon the Mayor of Salford, Sir William H. 
Bailey, a life-honorary member of t.he Association ; who bad 
been conoected with it since 1870, and bad for two year11 
- 1885·7-filled the office of president. He-1\lr. Daniels-had 
therefore great pleasure in moviog that a vote of congratulation 
be eent from that Association to their esteemed life-honorary 
member, Sir Wm. H. Bailey, Mayor of Salford. Mr. Waltbew, 
in seconding tbe/roposal, said he was sore the members of the 
Association woul recognise that the distinction conferred upon 
Sir Wm. Bailey was a thoroughly well-merited honour, and his con­
nection with their Association-of which be had so long been an 
honoured member-was a source of gratification to them. The 
motion wl\8 then pot to the meeting and carried with acclamation. 

are of steel, lin. thick, and stayed together by a strong 
steel casting, which forms a slide to give transverse play 
to the centre pin, this being controlled by laminated 
plate springs. All the wheel centres are of cast steel. 
One casting in forty is tested to destruction by dropp­
ing weights in order to determine its breaking strength. 
Tbo tires are of steel, supplied by Vickers and Co., of 
Sheffield, and are Sin. thick on the tread. They are secured to 
the wheels with a lip and l~in. set 'crews. The a.x.les are of 
steel, and Me specified to have a tensile strength of not less 
than S2 tons per square inch, \vith an elongation of not less 
than 25 per cent. in 2in. 

The cylinders are of the twin type, being one casting, a.nd 
speci&l arrangements have been made for machining them. 
The steam ports e.re 1i in. wide and 14in. long; the exhaust 
ports are S~in. wide, and the bars between the ports 1in. wide. 
The slide valves are of Stone's bronze, with recesses on the 
working faces. The pistons are of cast iron, with two cast 
iron rings each, each ring being fin. wide and ~in. thick. 
The piston-rods are forged from the best cast steel with a 
breaking strength of 30 tons per square inch. They are 
packed with " United States" metallic packing. The slide 
bars, one to each cylinder, a.re of wrought iron case-hardened, 
a.nd Gin. wide by Sin. deep. The crossbeads are of cast steel, 
with cast iron ce.ps and rubbing pieces. The cap is secured 
to the main casting by f in. bolts, a liner being introduced to 
permit adjustment for wear. The valve motion is of the 
curved link type, and made of best Yorkshire iron, the work­
ing parts being case-hardened. The links are bung from 
their centres, and connected at their extremities to the 
excentric rods. The excentric pulleys are in two parts, and 
are made of cylinder weta.l. They are fastened to the crank 
axle by keys and set sc:(lws. The straps are of cast iron. 

The engine is reversed by a. lever o.nd sector on the right­
band side of the engine. The reversing shaft is of Yorkshire 
iron, the levers being forged solid with the shaft. All working 
parts of the shaft are case-hardened. The connecting-rods 
are of Yorkshire iron, and measure 5ft. 5in. between oentrer , 
The big ends are fitted with straps and adjustable brasses. 
The sm&ll ends are fitted with plain gun-met&! bushes forced 
in by hydraulic pressure. The coupling rods are of Yorkshire 
iron forged solid and milled to an H section, and fitted with 
gun-met&! bushes with white metal strips. The crank pins 
are of Yorkshire iron case-hardened, and are forced into their 
places in the wheels by hydraulic pressure, and riveted over 
on the inside. The crank axle is of the very best cast steel 
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forged solid. All four or&nk webs &re hooped with steel! LEGAL INTELLIGENCE. 
b&nds, S~in. by l~in., shrunk on. All cmnk axles &re supplied 
by Messrs. Yickers &nd Co. IN TilE DIGIT COURT OF JUSTICE, CHANCERY DIVISION. 

_The en~nes &re fitted with the A~&ms vortex blast pipe, Before Mn. Jumu: Ro~En. 
wtth & ve.nable &nnule.r stea.m opemng, regulated by & cap 
in the top of the blast pipe, which is raised or lowered by 121/, June, 1 9-1. , •. 
means of a small lever and sector in the cab. \Vhen the TUE NonTR BniTI"H Rusosn CO'H'AX\, Ltd. "· MACKIXTOsn 
e&p is raised the annulus is widened, tbe maximum AND ColH',\::n, Ltd. . 
opening having e.n area. of 20 07 square inches, which is IT will be remembered tbnt this cru~e, known bne6y as tbo 
equiv&lent to a plain pipe of 51J1in. in diameter. The "Clincher " ca.se, was commenced somo mo~tbs ago, an~ after 
minimum opening is 14·19 square inches, or equivalent to a se~oral days or argu~ont before Mr. Just1co Ro!Dor, tt was 
plain pipe of 4fin. in diameter, tho increase in area being adjourned for _the npvomtment ~nd revort of n tecb~tcal assess?r. 
41 .,..r cent. This pipe has aiven economical results in work- Mr. Jamos S~''lnburno WM appomted, and be exvenmented 'Y1th 
. r- · . . .,. h fi · the several t1res 1\nd mndo bl6 report upon the several questions 
m g l?cal tra ffic, facihtat~ng the mane.ge~ent of t e re 1n in"olved, consid~rcd llS from an oniPnoer's point of view. Subse· 
st&rtmg_ and when runmng. The. lever lS p~e.ced on the fire- quently this report formed the bMI6 of umont by the counsel 
man's s1de of the cab. All workmg parts m the s~oke-box 00 both sides. 
r.re e.n easy fi~, a~d are free fro?l any te?dency to s~1.z~. The The action was brought by the North Bri,tisb. Rubber Company, 
vortex blast p1pe IS successful 1n softenmg and utilismg the ::uJ tbe registered legal owner, and Mr. W. Erak1oe Bartlett, M tl~o 
exhaust steam to obtain a good vacuum in the smoke-box, its grantee, of letters pntent-11>,783 of 1 90-for '"Impr~vemen.ts m 
effect being equally dist r ibut.Gd over the tubes, the lower tubes tires or rims for cycles nod other vehicles." The plamtiffs clau~ed 
being thus kept freo and thei r efficiency unimpaired by (1) !ln injuncti?n to r~traio t~o defen~ant.s fro~ manufa~tunng, 
becoming blocked up as is tho case when e.n ordinary pipe is selhng, supplymg, le~ttng on lure, or usmg any !"lma and tl~es for 

d ' cycles or other voh1cles manufactured accordm~ to or 10 the 
u se • . . . d . . manner d escribed in, and claimed by the plaintiffs speci6cation ; 
. The _eng10e 1s fitted ":1th e. slce.m brake worke 1n _conJunc- (2) damngos, or, at tho plaintiffs' option, pro6t.s; (3) de~v~ry up 

tion m_tl~ the e.utome.t1c vacuum brake on the tra10 .. Two for d estruction, of infringing rims and tires ; (4) and (5) mctdental 
No. 8 l!lJectors- Dewrance's-o.re fixed one on each s1de. of relief. The plaintiffs in particular co~plained. of ~be defe~da~ts· 
the engt_ne. _The . tanks MO made <?f be~t best Staffordshue manufacturing a_nd ael~n~ grooved tires or nm.s 10 com~mation 
iron, With im. nvets a.t about 1~10. pttch. They have e. with an nrcbed hre of 1nd1n·rubber or other fl~x1ble matenal_he!d 
water ca.pa.clly of 800 gallons. The coal bunker has e. capacity in the groove of the rim by tbo prcss~re of ao ~nftated tube WJtbJn 
of 80 cubic feet, being equivalent to nearly two tons of coal. tb~ arch which forced its ~dgos agamst ~b~ s1d('S of the groove. 
FiHy of these engines have been constructed at the com- Tb1s latter . will . be recognl6od M a .~~nptio~. of the celebrated 
pany's Nine Elms Works and are now running giving great and favounto hre, known as the Cbncber. The defeJ?d~nts 
satisfaction and being remarkably free fro~ defects in denied infri~gem.ent, and. also set up the defence ~bat the platn~s· 

. patent wa.s mvnhd, but 10 the result the qnestion to oo dec1ded 
working. . . . . . . was whether the defendants bad infringed tbe plaintiffs' patent. 

The followmg are the pnnc1pal dimenstons of the engme :- Mr . .MOULTON, Q.C. Mr. BousFIELD, Q.C., and Mr. A. J. 
Cyllndor&- ft. in. WALTER, were for tbo plaintiffs j and Sir RICHARD WEBSTER, Q.C., 

Diameter.. .. .. .. .. .. .. .. .. .. .. .. 1 Sl Mr. NEVILLE, Q.C., and Mr. J. C. GR.\HAM, for the defendants. 
Stroke .. .. .. .. .. .. .. .. .. .. .. .. 2 0 Mr. J USTH.:E ROME!\ delivered judgment on the 12th inst., which 
Length or porta · · · · · · · · · · · · · · · · • • · · 1 iJ wa.s the seventh day of the case in Conrt. The judgment, as 
Width of 8~:uq~rtllrt,.,' .. .. .. .. .. .. .. .. ~ S! printed from the sbortbnnd notes of Messrs. Marten nod .Meredith 
Co~tre to ~on:!11ot~yllnd~~ :: :: :: :: :: :: :: 2 4 and Messrs. Snell nod ~oo, is as. fo!lows: - The O!JIY real 

,. , valvo aplndlos . . . . . . . . . . 0 st question in this action IS one of mfrmgemeot, treatmg _M I 
Centre Uno of cyllndor to ,·a\vo face .. .. .. .. .. 0 ll ;l do the patented invention as one for the combin~tion cla1med 
pi.amotor of plllton-roda . . . . . . . . . . . . . . O St by the epecilication. 'l'his bein~ so I need . not, wttb. referen?e 

Motton- to the objections to tbo pleadmgs, deal w1tb them 10 detatl 
}!~of va\vee.. .. .. .. .. .. .. .. .. .. .. g g~ or do more than say that, in my opinion, those objections fail, ~nd 
Ma."tlmum''trav~l o"r" vai~cs ·: :: :: :: :: :: :: :: o s·} that the patent is a valid. ono, ~nd ~he invention~ valid and men to· 
Throw of cxcoutrlee .. .. .. .. .. .. .. .. .. 0 li~ rioua one. Oo the question of mfrmgoment, l w1ll first sta~ w~at 
D!Junet.or of oxcontrlc ehonvca . . . . . . . . . . . . . . 1 S! in my view is the essence of the invention. It is the comb1na~1o_n 
-~-n~ of cro&'lhcad Blldo block . . . . . . . . · · · · 1 I :t of an outside flexible tiro, that can be easily removed because 1t 18 

\Vhu~~t atoo~-
4 10 

not in itself a complete tube, and of an inside complete tubecapable 
Bogt~!~~-1r!:e~~<;:nl.e~d~~tor. ~0 ~~oa~. :: :: s o ?f inflation, so that when the in_side tube is i_nftated the flexible tire 
Thtcknllll8 of tiros . . . . . . . . . . . . . . . . . . . o 3 IS kept on tbo grooved doveta~ed metal ttre by the pressure of 
Width of tir~.. .. .. .. .. .. .. .. .. .. .. o ~>! tbo stdes of the flexible tire agamst the groo\'e. And tbe patentee 
Diameter of crnuk plna Cor coupUng-rods . . . . . . . . 0 S} shows that you mny thicken ibe sides or edges of the 6exible tire, 
Loogtb of bearing , , , .. .. .. .. 0 4 t'• whereby, obviously, you increase the grip, and clearly, the greater 
Diamelor of crunks · · · · · · · · · · · · · · · · · · g ~ the grip the moro difficult it will be for the inside tube, if made 
Length of crnnka.. .. .. .. .. .. .. .. .. .. very elMtic, to forco the flexible tire out of the narrow mouth of 

Axlos (atecl): Bogie-
Diameter of wheel se:\t . . . . . . . . . . . . . . . . 0 ; the grooved metal tire. Now, in my opinion, what the defendants 
Length .. , .. .. .. .. .. .. .. .. o s~ have done is substnntinlly this. They have tnken the patentee's 
Dl.ameter of joUJ"D4l.s . . . . . . . . . . . . . . . . . . 0 fli idea and thl' essence of his invention. All they have d one io 
Length " .. .. .. .. .. .. .. .. .. 0 10 substance, by way of alteration, is to increase the size of the out.. 
Diameter at contro · · · · · · · · · · · · · · · 0 ~>t side flexible tiro nod tbe thickening of its edges, and to exnggerate 

Axl;e(~)~\!:~ and drt~i.og..:. · · · · · · · · · · · · S 7 
tho dovet:illing of the metal grooved tire, so a.s to give a g reater 

Diameter of whcol &e:lt . . . . . . . . . . . . . . . . 0 S! grip and ronder it more difficult for the flexible tire to be forced 
Length , .. .. .. .. .. .. .. .. 0 

7
6i out of the mouth of the groove; and this enables them to 

Diamoterof journa1.a .. .. .. .. .. .. .. .. .. 0 •

6

,t employ, as they do, for the inflatable inside tube a more 
Length •• · · · · · · · · · · · · · · · · · · 0 elastic tubo than that mentioned in the body of the plaintiffs' 
Dlamot~r at contro-lcadlug · · · · · · · · · · · · · · g i specification. I think that the defendants' tire is an improved 
Con hoes of )ou~Oata d~vl~~ ·.: : ·. : ·. :: :: :: :: s ll! form of thnt invented by the patentee, but s till io substance 

Frames (ateel)- the patentee's, and an infringement. Let me say a few 
From front end to conlre of !eliding llXlo . . . . . . . . S 6 words in detail on tbo various grounds urged by the defendant-s 
From centre of loading axle to centre of driving axlo tl 10 against the above view. T he point which was cb1efly reliod on by 

" " of drlvtul!" nxlo to centre of bogie · · · · · · 1 ~ ~ the defendants at the trinl, and to which the evidence of tbe 
" •• of bogie to back cud · · · · · · · · · · · · 27 7 defendants was cbiofiy directed, was that, owing to the way their 

ToW longtb of fromes · · · · · · · · · · · · · · · · outside flexible tire WIU! made-being made part.ly of cloth cut on Tbickoe&a of framee .. .. . . .. . . .. .. .. . . 0 1 
Totnl loogtb of ouglne ovor buJJura . . . . . . . . . . SO 8~ the cross-it was not bold at all, or to any substantial extent, in 
Width ovor plntform . . . . . . . . . . . . . . . . . . s 3 the groove by tho prossure of the inflated tube forcing its edges 

Boiler (steel)- against tbe sides of the §:roovo substantially as described in the 
Botgbt of contro from rail · · · · · · · · · · · · · · tl l O~ plaintiffs' specification. 'I be evidence on this point was consider· 
Lcogth of barrel · · · · · · · · · · · · · · · · · · · · 9 5 able and complicated. At the conclusion, if I bad been bound to 

, botween tubo plates .. .. . . .. .. .. .. 9 0 I d b d "d · · B I 
., over all . . . . . . . . . . . . . . . . . H 5 decide at onco, sboul ave oc1 ed agamst the pomt. ut 

Diameter of barrel (out.eldo) . . . . . . . . . . . . 4 2 felt some donbt, and io hopes of having that doubt removed, I 
Thick ne&& of plates . . . . . . . . . . . . . . . . 0 O! suggested tbnt an independent expert should be appoint-ed to 

., emoko·box tubo plate · · · · · · · · · · 0 0! examine into the matter and report to me. The parties consented 
Fl e-box caelng (steel)- to this, and ngreed in aelectmg Mr. James Swinburne llS the 

Length out.eldo · · · · · · · · · · · · · · · · · · · · 5 0 t Th t tl h •-d d t d d t Width outlidc nt bottom . . . . . . . . s 10i ex per . a gen emnn a.s acw an repor e , an mos care· 
Depth below cootre Uno of boll~r . . . . . . . . . 4 9 fully nod ably be appears to me to have done his work. Any doubt 
Thickness of crown and aide plates .. .. .. .. .. 0 0~ I bad ba.s been entirely dispelled by his report, and it 

,. throat ~late . . . . . . . . . . . 0 0/a i.s clear to me that the defendants' tire cannot be distinguished 
.. back P to .. .. · · .. .. .. O 01. from the plaintiffs' on the ground I nm now considering. Another 

Contros of m ye (copper) · · · · · · · · 0 8i point taken by the defendants is this. In the body of the specifi-
~~o~trlv~ia " :: . : : : :: :: :: :: :: g ~~ cation tbo patentee describe.& his inside tubo as made of cloth and 
Diameter of r!vot.e . . . . . . . . . . . . . . . . . o ot india-rubber. The defendants' inside tube is made of india· 

Firo·box (copper)- rubber only. It ie said that cloth was essential to the plaintiffs, 
Longth at bottom (io.aldo) . . . . . . . . . . . . "' Si for otherwise their inside tube would be too elastic to blow out 

" top " .. .. .. .. · · .. .. 4 2~(' tbo outside tiro-at any rate, would do so if the aides or edges 
Width at bottow (Inside} · · · · · · · · · · · · · s .,J of the outside tire wero not sufficiently thickened. And the argu-
D~pth (in!ffo> .. " · · ·: :. . : :: :: : : ~ 6 moot is put very ingeniously thu<J :-"If the plaintiffs' specifica. 
Centre of boif'lr to top of box (Inside) . . . . . . . . . . 0 S tion be construed so as to include tlD inside tube made wholly of 
Tbleknosa of crown and aide plates . . . . . . . . . . 0 Oi iodin-rubber , then it is bad, because the patentee has not shown 

., tube plate at top.. . . . . . . . . . . . . 0 0~ in that CMe how to avoid the blowing off of the outside 
" bJU:k'ptato . ~ttonl.. .. .. .. .. .. 0 gt tire which would ensue, and which would make the tire 

Tubes (steel)- .. .. .. .. .. .. .. 0 useless." But, ingenious as nll this is, it doell not appear 
Number, :!01 to me sound. 'l'be patentee hM pointed out by his inveo-
Di!lmetor out.eldo .. .. .. .. .. .. .. .. .. .. 0 1

2
l non -specification-a perfectly good way of carrying his 

Height-Top of chimney to roll . . . . . . . . . . . . . . 13 t invention into practice. The invention worked in the way 
Tanks-Contents o£ two tanks, 800 gallons. stat~d in the bodr of his epeci6cation, with an inside tube 
Heating surface- made of cloth and mdia-rubber, works perfectly well, and no one 

Tubes .. .. .. .. · · .. .. .. · · 897·is rqunre feet . practically could feel any difficulty in carrying it out. I do not 
Fire-box .. .. .. . . .. .. .. .. .. 89"75 " • k b bo d · t b Id b · 

'l'otal • • • • • • • • !.187"61 .. 
Grnte are.o. . . . . . . . . . . . . . . • • 
Flue area (201 tubca) .. .. .. .. .. .. 
Chimney IU'C3. • • • • • • • • • • • • • • • 
C y l1n de r arco. . • . . . . • . • . . . . . . . 
Ratio of aoctlooal area or chimney to grato area 

,. j!T&to aurraee to h011ting surface . . . . 
, flue area through tubes to grate area .. 

Ratio of cylinder ar011 to grato area . . . . . . 

wo't~~~n~~o ~~P~:-.. . . . . . . . . . . . . 
Dril"ing . . . . . . . . . . . . . . . . . . . 
Bogie . . . . . . . . . . . . . . . . . . . . . . 

Totul .. .. .. 
Weight of engine Ln working order-

Leading . . . . . 0 0 • 0 0 0 • • 0 • 0 

Driviug . . . . . . . . . . . . . . . . 
Bogie . . . . . . . . . . . . . . . . . . 

• • • 0 

0 • 0 0 

. . . . 

. . . . 
Total .. .. .. .. .. 

Weight or engine }Jer foot run . . . . . . . . 

ts·ss equ.are feet. 
2 "24 
1"23 
1"67 

1 
1 
1 
1 : 

.. 
" .. 

11"27 
71 "4 
6"11 
s·23 

Tons cwt. qr. 
12 s 2 
13 s ., -
11 IS 0 

37 10 0 
Tons cwt. qr. 

H 10 
l S 0 
l S 1 

., -0 
0 

41 ]\ 2 
1 ·-ts tons. 

T HE new Italian warship Umbria. has successfully 
passed her speed trials at Spezzia, attaining a speed of 19 knots 
per hour. 

tb1n e WM un to po1o out, w at wou be o Vlous to any 
sensible person, that the less cloth you bad, and the more elastic 
therefore the inside tube became, the more necessity tbero w luld 
be for increasing the grip by thickening the sides of the outside 
tire or exaggerating the dovetailing of the groove. Clearly, to 
my mind, tbo patent is not bad oo any such ground. But take 
it that, so fnr as the p.'\tentoe is concerned, be has indicated 
by tbo reference to the cotton that be does not contemplate his 
inside tube being too eiMtic, or being made wholly withont cotton. 
And tboo suppose a man eubseqnently finding that by much in­
creasing the gnp referred to io tbo patent be CAD, without risk of 
blowing out the outside tire, make the inside tube more elastic 
than the patentee thought, and wholly drop the cotton, wonld this 
enable him with impunity, and witboot being considered ao in­
fringer, to take and uso the whole of the patentee's invention, so 
long a.s he employed the incroa.sed grip and the more elastic inside 
tube I I think not. He would still be talcing and using the 
essence of the invention-of that which was ~tooted-and would 
be an infringer, though his particular tire m1ght be ao improve­
ment on that precisely indicated by the patentee in the body of 
his specification. The next point taken by the defendan ts is that 
their outside tire ill ossentially a complete tube, and not an arched 
tire like the plaintiffs'. But I am satisfied that the defendants' outside 
tire is nota complete tube, but is in all substantial respects, though 
enlarged in size, the same as plaintiffs' arched tire, and acts in exactly 
the same way, and has tbe same advantagas as to speedy removl\l and 
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otherwise ::uJ the plnintiffs' ti ro. Reference was made to paragraph 
eleven of Mr. Swinburne's repor t and the experiment there mentioned 
as tending to support the view that the defendants' outside tire acted 
::uJ a complete tube. Bot Ibis sug~restion is made on a misunder­
standing of Mr .• ' winburno't~ expenmeot. The strips wbicb be put 
on were put, not across the tube at right anglell to the piano of 
the wheel, but lengthways. Mr. Swinborne himself, who was pro· 
soot in court, corroborated this. L:tStly, the defendants t ry to 
make out that their tire is held in the groove by a different kiod 
of action from that by which the plaintiffs' is held. The defend­
ants say tbnt the plaintiffs' tire is beU io exclusively by frictional 
action, and that in tbo dofond11nts' CMe there is no friction, but on 
the evidence and reports a.s a whole, and from my own observation 
and judgment, I come to the conclnsion that this contention of the 
defendants is not supported in fact. No doubt there is more direct 
frictional action in the plaintiff<~' case, especially in the example where 
there is no thickening of the sides or edges of the outside hre. But 
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it is not all frictional prossure even in the last example. You cannot 
have friction without pressure, and pressure of ao elastic material 
against ao edse or anything in the nature of an edge t ends to 
thicken the adjacent parta of that material. Nor is the defendants' 
action wholly free from friction. The t r uth, I think, is that the 
difference between the two is only one of degree arising from the 
fact that tbo defendants have, as I before mentioned, increased 
the size of the outside flexible tire nod the thickening of its edges 
and exaggerated the d ovetailing of the metal-grooved tire. I n 
both cases the tiro is kept oo by the difficulty caused in trying to 
pull a broad thing through a narrower opening. Tho plaintiff'! 
therefore, are ootiUod to the relief they claim. His Lordship 
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accordingly gave the plaintiffd an injunction, an account-instead 
of damages-nod costs, and ordered delivery up of the infrin~ing 
nrticles. He certified that the validity of tbe patent came 10to 
question, but be stayed the injunction and the effect of the rest of 
his jud~ment to enable the plaintiffs to appeal, on the condition 
that tbe1r notico o! appeal should be given within a for tnight. 

In the engravings g1ven herewith, Fig. A shows Bartlel t's first. tire 
as described in the specification of patent No. 16,348, 1890. In 
this the tire consists of a flat band of rubber, with central canvas, 
sprung into a rim, the flanges of which form a wide V groove. 
This forms a cushion tire, and upon it Bartlett founded tho 
Clincher foeumatic tiro shown by Fig. B, taken from the specifica­
tion of No. 16,783, of 1890; the dates of the two patents a re 
14th October and 21st October, 1590. Fig. C is from the 
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speci6cation of the patent of R. C. Wilson, No. 12,9i4, of 
19th August, 1890, amended in April, 1893. Tbis specification 
was relied upon aa ao anticipation, but it was held that the 
provisional specification of this patent did not indicate the 
form given to some of the many modifications of tires shown 
in the drawings of the final, nod the Clincher pneumatic tire bad 
become widely knowo through extensive use betweon the dates of 
Wilson's provisional and his final specifications. The patent 
under which the defendants manufactured ti.reswas taken out on the 
8th Deco~bor! 1890, N~. 19,990, and was amended in July, 1893. 
The specification descnbos numerous forms of pneumatic tires 
with outer ri!lgs, having projecting edges or beads wbicb take into 
tb~ metal .nm of tbo wheel, these ftanges of these metal rims 
bemg bent towards to fit tbese beads, which gave a tire which io 
section is something like the letter Q, and therefore only an el\.-
aggerntion of thickened odge tire shown by Bsrtlett. 

THE Eig~tb I ntet·na._t iona.l Congress of Hygiene a.nd 
Demography IS to be held 10 Buda Pest this year, from the 1st to 
the 8tb ::>eptember. A British committee hllll been formed of 
which Sir Douglas Galton is the chairman to further the inter~ts 
in this c_ountry of the Congress, about whlch any information can 
he obta10ed from the hon. secretary, D r. Panl F . Moline, 42 
Walton-atreot, Chelsea. 1 
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RAILWAY MATTERS. 

T uE Severn and \V ye V a.lley Ra.ilwa.y-Acquisition-Bill 
has been passed, and so nlso the Monmouth Electric Lighting 
Bill. 

Tm: Great We~tern Rai~"':a.y claim against the Swansea. 
llnrbour Trust, whtch was ortgmally £31,650, has been at length 
settled. Mr. Gar rard, the arbitrator's, award was £14 250 and 
at the last monthly meeting of the Trust this was ado

1

pted and 
paesed. 

THE Board of Trade ha.ve ma.de a.n Order undet• Sub­
section 6 of Section 33 of the Railway and Canal Traffic Act 1888 
prescribing the ~anner in .which notic~ shall ~e given by ~ canai 
company of any mtended mcrease of tts pubhshed tolls, rates, or 
charges. 

hlR .. WILLIAM HousoN, wh<;> has been over forty-four 
years wtth t.he North-Eastern ~tlway Company and its prede­
cessor_, the ood Stockton ~nd Darhngton, for the last thirteen years 
as nss!S~nt goo~s an~ ~mera~ manag.er for the Darlington section, 
~as res1gned Ius poSlttOn, bemg des1rous of retiring into private 
hfe. 

AT the sale by auction of the undertaking of the West 
Met~opolitan Tramways Company on Wednesday last, the 
auctioneer, Mr. Boosfield, stated that the lines were offered sub­
ject to the clause of the Act of Parliament under which they were 
created and worked. The power of purchase arose in fourteen 
years from 1889. Not a single bid was made for the property. 

.AN American. contemporary describes the King electric 
ratlway system, w1th underground conduit, which is being tried on 
the Tenleytown railway at Washington, D. C. Two ploughs on 
the car force back the fiexiblo cover of the slot, which consists of 
hinged iron plates with a continuous strip of water-proof rubber 
belting underneath. The cost is estimated a.t £2000 to £2400 per 
mile. 

. THE Boston and Maine Railroad Co. is making a new sta­
tion at Lowell, Jllass., wedge shaped in plan, between converging 
tracks. 'l'he following particulars give an idea of the proportions 
adop~d in suob buildings :- The waiting room is 55ft . by 66ft. ; 
smokmg room, 15ft. by 22ft.; women's room, 18ft. by 25ft.; dining 
room, 18ft. by 24ft.; express room, 22ft. by 36ft., and baggage 
room, 42ft. by 28ft. The two latter rooms form a separate build­
ing, but under the same roof which covers the platforms. 

L ORD TRAYNER, Sir Frederick Peel, and Viscount 
Cobham will hold a Court in Edinburgh on the 27th inst., to decide 
differences which have arisen between the colliery owners in the 
counties of Fife, L:Lnark, Linlithgow, Stirling, and Clackmanna.n, 
and the Caledonian and North British Railway companies as to the 
allowance to be made where the colliery owners and not the rail­
way companies provide trucks for the coal traffic. The bearing of 
the cases is expected to last some days. 

~IESSRS. w .. JESSOP A>.'ID. SoNs, Brightside Works, have 
delivered at _LJV.erpool, per l\l1dland Railway, two propeller shaft 
brackets, we1ghmg each fifteen tons. The brackets, being very 
large, overhung both sets of rails, and thus blocking both lines, 
they had to be sent on S1mday. They are for one of the powerful 
first-elMs cruisers now being built by the Spanish Government. 
Two othe; se~ of propeller shaft br9:ckets a re being constructed 
at the Bngbts1de Works for the Spamsh Admiralty. 

T HE Birmingham and Henley-in-Arden Railway, having 
been inspected by Major Yorke, R.E., for the Board of Trade, 
and passed, was opened for public traffic on Wednesday, 6th inst. 
'l'he company is to be congratulated on having completed the line, 
and are much indebted to Mr. Beverley Griffin, A.ssoc. M. Inst. C. E., 
to whose care the works were in trusted, and now so satisfactorily 
ended. The line is worked by the Great Western Railway Com­
pany, whose main line it joins thirteen miles from Birmingham. 

IN order to comply with Standing Orders of the House of 
Commons, the 'Port Talbot Company has withdrawn from its Bill, 
a.s passed by the House of Commons, all powers to enter into 
working agreements with the Great Western and South Wales 
Mineral R!!.ilway Companies. The effect of this is, that the 
Rhond~a. a.n.d Swansea Bay Railway Company ~as become the only 
one allied w1th the Port Tal bot Company, and m the event of the 
Bill becoming law this fact will pleasurably commend itself to the 
shareholders of the latter. 

THE Philadelphia and Pennsylvania Railroad Com­
pany is changing the gauge of such parts of its t rack as 
require it ~rom ~t. 9in. to 4ft. S!in. The standard gauge on the 
Pennsylvama Radroad for passenger tracks is 4ft. 8/.in., but for 
fre.ight tracks it is 4ft. 9in. It is the purpose to make the gauge 
umformly 4ft. 8~in. when the wheel gauge is definitely and accu­
ratell settled. On the lines west of Pittsburgh some of the 
divisiOn., having light curvature are being relaid to 4ft. 8~in. gauge 
whenever new steel is put down, it being the intention to make that 
old gauge standard. Where the curvature is heavy the 4ft. 9in. 
gauge is retained. 

. ANoTHER new cable tramway system is, we understand, 
likely to be brought forward at an early date. Mr. Sturgeon, 
whose name is well known in connection with compressed air 
apparatus, is associated with Mr. Davies in a new arrangement 
with which is USAd a shallow cable conduit, and in which the vertical 
carrying wheels are not employed. A well-known firm in Yorkshire 
is at present engaged with the object of developing the system, 
particularly in connection with its use in a large Yorkshire town 
wherein an electrical system has been under trial. The new system 
includes also a new form of gripper, one of the objects of which is 
to reduce the suddenness with which the st rain is put upon the 
cable. 

AT a meeting of the Engineering and Allied Trades 
Section of the London Chamber of Commerce, Sir Edward H. 
Carbutt, Bart., in the chair, to consider a report which bad been 
prepared by one of the members, Mr. Wm. Sbalford, M. Inst. C. E., 
as to what recommendations should be made to the Secretary of 
State for India with a view to such concessions being ~ranted to 
private capitalists as would encourage investments 10 Indian 
Railways, Lieut.-General Sir Andrew Clarke, G.C.M.G., C.B., 
C.I.E., and Mr. Du.!I Bruce, C.E., brought various suggestions 
before the meeting, and, after a long discussion, recommendations 
to the Council of tbe Chamber were agreed upon, the general 
opinion being that the rebate of 10 per cent. offered by the 
Government was not a just division of the interchanged traffic, and 
would not attract capital to I ndian railway enterprise. 

THE mule tra.in line from Vera. Cruz to J alapa. has been 
remo"ed, it being unable to exist in compet ition with the Inter­
oceanic Railway. The Tehuantepac Railway from Contracoalcas 
to Sulioa Cruz is 200 miles long, of which there are thirty miles 
unfinished. lt is expected that the line will be completed by 
September next. Thts line across the Isthmus of Tehuantepec will 
affor~ a sho~er route to ~any parts r?f the world to goods in 
tranSit, and w11l eventually d1vert a constderable amount of freight 
from other routes, but it cannot expect to compete effectively 
unless it is provided with sufficiently good ports at either terminus. 
According to a recent report of the British Consul at Vera Cruz, 
Contracoalcas on the Gulf side can easily be converted into a com­
modious por~ ~itb all the. requirements nece_ssar¥ for a large 
amount of sbtppmg, but Sulina Cruz, on. the Pact fie, IS only an open 
~oadstead exp<_>sed to the constant _heavy swell that will g reatly 
1mpede tbe sh1pment of goods, and 1t does not seem practicable to 
make of this place a sufficien tly convenient port for the purposes 
required, and to be able to compete with 'Panama, 
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CoMPRESSED hay for paving is reported to be under 
t rial by the Amies Pavement Co., of P hiladelphia.. Under heavy 
pressure in a Daderick bay {'ress, the d ry grass is pressed into 
cubes, and then cut into pa"ID~ blocks of convenient size. After 
being soaked in a. drying oil it IS claimed that the blocks become 
indestructible. 

GoLD of considerable purity is foun d throughout nearly 
the whole of Lower Burma, especially in the beds of the 
rivers in Tenasserim. Specimens have been found of quality equal 
to average Australian gold. Gold occurs also in certain districts of 
Upper Burma. The nath>e method of obtaining gold is almost 
universally the washing of auriferous sands from the beds of rivers. 

THE automatic signals from the Westminster clock 
were received at tbe Greenwich Observatory regularly throughout 
the year ending May lOth, 1894, except on fourteen days when 
the signal failed. 'l'be error of the clock was under 0 ·5 sec. on 
24 per cent. of the days of observation, under 1·0 sec. on 41 per 
cent., under 2·0 sec. oo 79 percent., under 3·0 sec. on 94 percent., 
under 4 0 sec. on 98 per cent., and exceeded 4.0 sec. on five days. 

IT has been stated that the 16-candle light hours which 
can be obtained for one penny by different systems of light a re as 
follows, in London :-With gas, using Welsbacb burners, 22·2 
hours ; incandescent electric, driven by ga.s engine and Dowson 
gas, 10 6 hours ; duplex oil lamp, 8·6 hours; good petroleum 
lamp, 8 hours; gas, with Argnnd burner, 6·4 hours ; with fi.;b-tail 
burner, 4·7 hours; and with incandescent lamps on town main~, 
Mr. Head at a meeting of the Socioty of Engineers, gave 2·2 hours. 

THOSE who are acquainted with the speed log which 
Admiral Flenriais, of the French Navy, brought out in 1878, will 
be interested to hear that be has substituted for the telephone­
the sound of which was not sufficiently distinct for accurate 
observation- an electric bell, which rings on the completion of every 
twenty-four revolutions of the vane spindle. The speed of the 
ship is thus obtained from the length of the interval between two 
consecutive strikes of the bell. 

THE French a.re a curious people. Exactly a hundred 
years ago, they executed Lavoisier, their greatest scientist, with all 
ignominy on the guillotine, and at the same time confiscating all his 
apparatus. Now there is on foot a national reparation scheme 
taking the shape of a S:llle LJ.voisier in the Vaucansen Gallery 
where this apparatus is on exhibition, notably, that with which be 
made his studies on fermentation, and also what is most important 
in the history of chemical research, the apparatus with which he 
proved that water is a combination of oxygen and hydrogen. 

THERE are in all twenty-two transformer stations in 
the City of London, whose situations are as follows, viz.: ­
Bartbolomew Close, Crosby-square, Coleman-street, Falcon-square, 
Farringdon-street, Finsbury Circus, Fetter-lane, Lime-street­
square, :Milk-street, New·square (Minories), Red Cross·street, 
Rood-lane, Salisbury-square, St. Andrew's-bill, St. James's-place, 
(Duke-street), Watling.street, and Warwick-square; Copthall­
avenue, St. Benetfink Churchyard (at the rea r of the Royal 
Exchange), Queen Victoria-street (St. Nicholas Churchyard), 
Nicbolas-lane (in churchyard), and Pancras-lane. 

CoMMANDER L . K. BELL, R.N., has contrived a range­
finder which is to be adopted in H. M. fleet for station-keeping 
purposes. It admits of greater rapidity of calculation than the 
old method of taking a sextant angle, usually from the fighting 
top, a method which is not only slow but unsafe in action. Seeing, 
therefore, tha t the new instrument can be used with accuracy 
from the conning tower, a double advantage is gained. The dis­
tances are calculated on a. scale attached to a graduated prism, the 
only necessary datum being the height of the enemy's mast, which 
is in most cases obtainable from the Naval Intelligence books; if 
not, it ought to be. 

THE extent of li!.nd returned in 1893 as under a.ll forms 
of crops, bare, fallow, or grass, in Great Britain appears a.s 
32,644,000 acres. The arable land of Great Britain declined by 
176,000 acres, while the surface returned as permanent pasture is 
greater by 134,000 acres . The decline of the arable area of Great 
Britain commenced twenty-one year;; ago, in 1872, when prices of 
corn were much above the present level, and the reduction was 
attributed in that and the following year to the increasing cost of 
agricultural labour and the attraction of tbe bigh prices of meat 
and dairy produce then prevailing. Since that period, with two 
insignificant exceptions, the record of each successive season bas 
shown less arable land. Compared with 1873, the arable area of 
1893 is rather more than 2,000,000 acres smaller, or about an acre 
less in every nine. The surface under corn crops in Great Britain 
has never again been so large as it was in 1869, when 9,758,000 acres 
were thus accounted for. Comparing the present corn area with 
that of 1873, the decline is 1,800,000 acres. Wheat now covers 
little more than half the surface it occupied in Great Britain in 
1871-5, and beans much less than half. 

AT a meeting of the Manchester Geological Society on 
Tuesday, Professor Boyd Dawkins, F.R.S., read a paper in which 
he described .an important discovery of a range of salt-bearing 
marls-in the Isle of Man, as tbo result of borings which had been 
carried out with the object of proving the existence of coal measures, 
which, however, had not been found. He said it was an open 
question bow far the marls of the Isle of Man were continuous 
under the sea eastwards to Barrow and Fleetwood and to the 
North-west in the direction of Carrickfergus. The sequence of the 
marls in the islands was exactly that of the lake district, and 
the geology of the one was to be read by the light of the other. 
They might also conclude from the identity of structure 
between the a reas of Barrow and Black Combe on the one 
hand, and that of the North of Ireland on the other , tha t 
the coal measures of Wbitebaven did not range so far south as 
the Isle of Man. If they did occur, the only spot where they 
could be proved wa.s in the extreme north of the island. The 
discovery of the salt marls, however, was very important, and 
would probably result in the establishment of a salt industry in the 
island. 

I N a.n article on the " Niagara Falls Power Station," 
Natw ·e says the patent for Professor Forbes' construction of 
dynamo- which is being built-has been just allowed by the 
United States Patent-office. One object to be attained was to have 
a fixed armature, so that the armature might be wound so as to 
give a very high E.M.F. without being subjected to the enormous 
centrifugal forces of the revolving par t. Another object was to 
a ttain a maximum fly-wheel effect with a minimum weight. The 
revolving parts of the turbine and dynamo, and the vertical shaft 
connecting them, are all supported hydraulically by means of a 
piston in t he turbine. The supporting power of this piston limited 
the weight of the revolving part of the dynamo to 80,000 lb. The 
governor of the turbine demanded-to fulfil the required con­
ditions of regulation-a momentum equal to 1,100,000,000lb., 
moving at the rate of 1ft. per second. Both of these objects are 
attained by Professor l•'orbes' construction, which consists in 
making the armature fixed and ring-shaped with a space inside for 
getting at the bearings, and in making the fiel ds of a bell-shape, 
the poles being on the inside of a nickel-steel ring, which i~ 
supported by the top piece or cover, which in its turn is rigidly 
fiJ~.ed to the vertical axis. Th.is novel construction gives all tbo fly­
wheel eJ:fect required, without making the weight too great. Every 
design which bad been made previonsly required the addition of a. 
fly-wheel costing at lea.st £ 800 or £1000. 'l'he construction for 
which Professor Forbes' patent has now been g ranted has also the 
great merit that the magnetic pull between the armature and the 
fields tends to diminish the breaking strain of centrifugal force on 
the revolving par t. 
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TnE total length of London sewers constructed during 
the year ending April 30th, 1894, was 1285ft. 

A coRRESPONDENT writes to us inquiring for some m ore 
profitable means of disposal of large quantities of tobacco, tea, 
cocoa, and other tins-than the dust-bin. Perhaps some of our 
correspondents can help him. 

A NEW concert pavilion on the Roya.l Pier a.t Southa.mp · 
ton was opened last week. The ball is 85ft. in length, 73ft. in 
width, and ahout 46ft. in height from the floor to the top of the 
cupola, and provides seats for 970 persons. 

A " NEW" propeller, we read, has been designed by a 
Mr. N. Cain, of Datroit. It i~ precisely similar in principle, and 
apparently the same in form as that by Francis Pettitt Smith, 
1836-1839. The novelty, therefore, in the design is scarcely obvioUII. 

THE American torpedo boat E ricsson was launched at 
Dnbuque, la., on May 12th. She is built of steel, and is 150ft. 
long, 15~ft. beam, lO~ft. deep, and 120 tons displacement. There 
are two sets of quadruple expansion engines, d riving twin screws 
at 420 revolutions per minute. They are expected to develope 
2000-borse power. She carries three tubes, and four one-pounder 
Q.F. guns. 

• E Russian Government have recently concluded a 
contract with Messrs. Yarrow :tnd Co., of Poplar, to construct a 
torpedo boat destroyer 180ft. in length, having the guaranteed 
speed, during a run of three hours' cTuration, carrying a load of 
30 tons, of 29 knots, this being two knots in excess of the speeds 
hoped for in the forty-two destroyers lately ordered by the British 
Admiralty. 

WE have received notice o£ a. new work by M. Sebillot, 
and edited by J. Rotbschild, 13, Rue des Saints P~res, Paris, 
entitled, "Folklore on Public Works and Mining. " Every country 
is dealt with as regards its beliefs, legends, customs, rites, &c. 
Concerning the ways, bridges, railroads, embankments, canalts, 
wa terpower, ports, lighthouses, mines, and miners, since the most 
distant times, over Europe, Asia, and America. 

THE hopper dredger, H ughA.ndrews, recently launched 
by Messrs. Pleming and Ferguson, Paisley, for the Warkwortb 
Harbour Commissioners, has just completed a series of dredging 
and speed trials. When dredging in very bard material, we are 
informed, she raised easily 350 tons per hour, and on measured 
mile with her full load on board she attained a speed of over seven 
knots per hour, ful!illing the guarantees on all points. 

THE construction of the Ra.ma.samudrum Reservoir, 
Kolar Division, was sanctioned, says the I ndian Engineel', 113 
storage at this place will fill seven tanks and supplement the 
supply to four anicuts, yielding a revenue of Rs. 5000 and odd, 
and evontually bring some 1500 additional acres under cultiva· 
tion. The progress has been reported as good, the bund on the left 
bank being brought up toR. L. 85·00, and that on the right upto the 
tempora ry weir, and the outlay up to date Rs. 51,824. 

WE read in a Scotch paper that a fifteen years' test of 
Gardner's timber-preserving process has shown most satisfactory 
resulte. "In 1879 the pine timber used in the extension of the 
West Quay at Greenock was subjected to Gardner's No. 2 process. 
In 1881 that used at the new frontage to the Custom House Quay 
was also subjected to the same process. In both cases the timber 
has stood remarkably well. Within the last month special examina­
tion was made of the above quays, and the timber found to be 
perfectly sound." 

THE Manchester Corporation have appointed Mr. T . 
de Courcy Meade, M. Inst. C.E., engineer and surveyor to the 
Hornsey Loclll Board, as city surveyor of Manchester at a salary of 
£1000 a year. The !Jriti,8k Arcltilect says :- The committee no 
doubt would have been better pleased to recommend a local man 
for the appointment than a Londoner, but they wisely made local 
preferences give way for broader consideration.s. Local knowledge 
1s undoubtedly a. good recommendation for a. borough engineer , 
but it is aft.er all a very subsidiary one compared with the all· 
important one of general professional ability and wide experience. 

THE casting of the large hour bell for the tower of the 
new municipal buildings, Croydon, which are being erected in 
Katherine-street at a. cost of £100,000, was successfully carried 
out last week. The clock which strikes it will have four faces, 
each lOft. 6in. in diameter. It will chime the Westminster 
quarters and strike the hours, the aggr-egate weight of the five 
bells being 93 cwt. Four of these have already been ca.st, and the 
bell which was cast last week weighs 36 cwt. The greater part of 
the metal used did duty for eleven years in the shape of a bell on 
the Eddystone Lighthouse. A syren being now employed on the 
lighthouse, the two bells, each weighing t wo tons, were returned 
to Croydon, Messrs. Gillett and Johnson buying them from the 
Trinity House authorities. 

IN his report to the City Commissioners of Sewers, 
Mr. D. J. Ross, the engineer to the Commissioners, refers to the 
refuse destructor apparatus at Lett's Wharf, which ha.! been in 
constant operation both day and night throughout the year ending 
30th April la.st, with the exception of a stoppage of 19~ days for 
repairs and cleaning fiues. The number of loads destroyed was 
25,157, which produced a residuum of 4970 loads of ashes or 
clinkers, more or less hard, but valueless, and for the removal of 
which the Commissioners bad to pay. Mr. S. Elliot, who has had 
permission to fit up, at his own expense, his patent annihilator 
apparatus, for dealing with the fumes from the chimney, has been 
engaged since March last year in erecting his machinery, which is 
now nearly complete, and be hopes shortly to have the same in 
operation. 

THE delays that 11.re being experienced in carrying 
out the naval programme of 1891 are givin,g rise to a g reat deal 
of dissatisfaction in France. By now there ought to have been 
twenty-nine new vessels either completed or on the stocks, but of 
this number two battleships and eight cruisers have not yet been 
begun. The deficit will be still more considerable next year, for 
the list of constructions just drawn up for 1895 take little account 
of the torpedo-boats, gun-boats, and other light vessels, which 
brings up the deficit to fifty-two units. 'l'bese ~roposed new con­
structions for 1895 comprise a first-class battlesbtp, two cruisers, a 
vessel for coast defence, a sea-going torpedo boat, and two first­
clalls torpedo boats, making seven vessels in all. The ten ships 
already in arrear cannot now be put on the stocks until aft,er 1895. 
These delays are explained by the fact that the arsenals cannot 
undertake more work than is now being done, but against tbis it is 
pointed out that the vessels in arrear were to have been constructed 
in private shipyards, and these a re far from being fully employed. 

T HE Middlesbrough Corporation had a grand" field day" 
on Tuesday on the question of the t-enders for a gasholder which they 
intend to have erected, and which is to contain 2.t million cubio 
feet of gas. The Whessoe Foundry Company, Darlington, offered 
to construct this with ordinary guide framing carried to the top of 
second lift for £15,368, and Messrs. Ashmore, Benson, Pease, and 
Co., of Stockton, offered to erect a rope-guided ga.someter on a 
principle patented by one of the fi rm, and which had been tried at 
various places and givengr-eatsatisfaction. Their tender wa.s£14,401. 
'l'bey were willing to inftate the bolder with air and thoroughly 
test it next spring and summer, and then if it failed to giva 
satisfaction, to put up standards on the terms agr-eed upon. 
The Gns Committee of the Corporation last month paid a visit 
to Tyne Dock, and examined a gasholder which is erected on 
.1\Iessrs. Ashmore, Benson, Pease, and Co.'s principle, and is work­
ing satisfactorily. After a long discussion the Corporation decided 
to accept the tender of the Stockton firm. 1'he holder is to be 
189ft. in diameter and 120ft high. 
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C 0 N C RE T E BR I D G E, ANTWER P E X HIBITI O N 

CO~CHETE BRIDGE AT THE A~T\'; EHP below zoro-14 deg. Fah. On January 23rd the centreing was 
EXHIBI TION. removed, and though careful observations were made, no 

T f . settlement could be detected. To avoid the in.filtration of 
HE use o concrete as a s~bsttlute for masonry has m_ade ra.in, the extrados of the arch and the tops of the abutments 

a good de&:~ of progress dunng the last few _years. ~huty have been coated with a mortar consisting of equal parts of 
years ago ~t was alm.o~t confined to foundat1ons, engmeers cement and sand. The general appearance of the bridge 
who used 1t for retammg w_alls we_re thot_Jght venture.some, is very satisfactory. 
and there were few who cons1dered 1t a su1table mater1al for I 
the construction of arches. 

Though concrete bridges are now no longer a novelty, there 
seems to be great dillerence of opinion as to the most suitable 
proportions of cement, sand, and stone ; in fa.ct, it ca.nnot be 
said that there is a.ny rule in the matter, beyond the " rule 
of thumb;" we can only be guided by the experience of others. 
But as it seems evident that concrete will be employed for 
arches of much grea.ter span than any which have yet been 
ma.de, whilst none can assert that we have reached the point 
below whicb~.it:would bo impossible to reduce the proportion 
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CRAWFORD'S AUTOMATIC BARREL F I LLI KG 
CRANE. 

THE proper filling of barrels in breweries and distilleries has 
always been an opere.tion demanding considerable care and 
le.bour. More recently the development in the industry of 
importing oil in bulk has greatly increased the number of com­
pe.ratively sm&Jl vessels requiring to be charged with more or 
less exactitude; and as ordinarily performed the tilling of such 
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CROSS SECTI ON 

of cement, it will be interesting to take note of what has 
a.lrea.dy been done with this material, and a description of 
one of the most recently constructed concrete bridges will 
serve as an example of present practice in Belgium. It will 
be seen that the method of mixing differs somewhat from 
that usua.lly adopted in England. 

On April 20th (page 325) we mentioned that North's Port­
land Cement Works Co., Antwerp, was putting up a handsome 
concrete bridge in the grounds of the Exhibition. It serves to 
oross the Rue des Sculpteurs, which had to be left open for 
tr&ffic, and it leads from the garden in front of the Industrial 
Hall to the Congo Section, which is situated between the 
:Machinery Hall and the picture galleries. Fig. 1 is a longi­
tudinal section of the bridge, and Fig. 2 a cross section. It 
will be seen from these that the arch is 6ft. 6iin. thick at the 
springing, and only 1ft. 7!in. at the crown. At the street level 
it is 4ft. thick. The height of the under side of the arch above 
the roadway is 14ft. 9in., and the inside width at this level 
60ft. The width of the bridge is 32ft. lOin., and the total 
length 131ft. Sin. 

The ground at the abutments was excaYated to a depth of 
11ft., and in doing this a wall about 3ft. thick was discovered, 
crossing the line of the bridge obliquely. This w&Jl was 
demolished to within 3ft. above the seat of the foundation , 
and the rest of the ground was found to be tolerably firm 
sand, slightly argillaceous. The abutments are 16ft. 5in. 
wide, a nd the concrete was rammed down in successive 
horizontal layers, oacb Gin. thick. 

The mixture for the concrete in the abutments was not the 
same a.s in that for the arch ; but in both cases a morta.r was 
first made, and subsequently mixed with the stone. For the 
abutments, this mortar consisted of one of cement to four of 
sa.nd, whilst for the aroh ono of cement to two of sand was 
used. In each caso 10 per cent. of water was added, to work 
the materials up into a rather dry mortar. Forty-five parts 
of this mortar were then mind with a hundred parts of 
crushed porphyry. It will thus be seen that in the abutment 
there is only part of cement to fifteen of sand and stone, 
whilst for the arches the proportion is 1 to 83. For the 
centreing five wooden trusses were used, placed 6ft. 7in. 
apart, and covered with f in. planks. The construction of 
the arch was commenced on December 18th, 1893, and was 
finished on the 2Srd of the same month. A week later a 
severe frost set in, the thermometer faDing to lOdeg. Centigrade 
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LONCITUDINAL SECTION 

vessels requires close attention on the part of the operatives, a 
great waste may result. Our illustration represents in section 
an ingenious barrel-filling crane, invented by 1\Ir. W. Crawford, 
of Glasgow, which, by pneumatic pressure, automatically cuts 

A UTOMATIC BARREL FILLING CRANE 

ofi the supply of liquid when the vessel is sufficiently fulL The 
apparatus is very simple, and the mechanism will be readily 
understood from the drawing. The top of the filler pipe for 
insertion into the barrels is faced to fit a disc valve, which 
when closed is held down by a long spiral spring. The lower 
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end of the sa.me pipe ba.a &n out.:.ide ca.aing ae,eral inches in 
length, fixed 1>0 as to form ao e.nnular space between the pipe 
and the casing as shown. Thi11 ~tpa.ce communicates by 
mee.ns of a small tube with a met.&l ,.e)'oeol a.bovo cont.&ining a 
leather diaphra.gm attached to a rod opera.ting tho trigger 
lever E. This lever is pressed outwards and against the 
leather dia.pbragm by a small spring, the ten .. ion of which 
may bo &dJustcd with the srcatcot nicety by the milled nut 
C. When the appliance is to be used tho ho e conveying 
tbo liquid is e.tta.ched to the spigot, seen to tbo left of the 
figure, and the filler pipe insorted into tho ba.rrel till the grip 
points A rest on the edge of the bunghole. The disc va.lvo 
is then opened by pnJJing up the handle B, or deprobSing the 
lever D till the trigger lover E comes into operation to bold 
up the valve. The liquid then r ushes into the barrel, e.nd as 
it rises round the filler pipe it incree.scs the pre~"~Suro of the 
air imprisoned in the annular space burrounding tbo lower 
part of the pipe. The pressure is communicated to the 
leather dia.phragm opore.ting the trigf7er lover E, e.nd when 
tho increased pressure on the diaphragm overcomes the 
resistance of the spring at C, the lever is moved inwardR. 
The handle B is thus released, the dbc "aho clo ed, and the 
flow of liquid instantly e.rrested. The spring C can be 
&djusted so that barrels may bo e.utomatically filled, either 
bung full, or to any lesser de:.ired amount ; and after a. barrel 
has been charged, negligence on part of attendants can 
ce.use no waste. The apparatus, which is manufactured by 
Crawford's Patent Antomatic Barrel-Filling Crane Company 
Glas3ow, has, we aro informed, already been adopted by some 
of the la.rgest brewers and oil firms with Ycry sa.ti:.ie.ctory 
results. 

MITTON'S CENTRIFUGAL AlJTO~IATIC CRANK 
PIN OILER. 

TiltS is being introduced by Messrs. IIont a.nd 1\liLlon, 
Oozells-street, Birmingham. The principle involved is very 
simple. The centrifugal force of the crank is utilised to 
opore.te on the loose ftuid in the chamber of tho cup, or by ita; 
upward stroke. It drives the oil to the top of the concave 
top, from which it is guided into a bell-mouthed orifice, 

tapered down to a fine passage, which supplies the oil to the 
bearing when the crank descends upon the lower half of tbo 
revolution. 

The same firm are also making the lubricator illustrated. 
It has been invented to meet the demand for a compact single­
connection lubricator with the advantage of a visible feed. 

' 

• 
The cock is below the glass, so that the connection ma.y l:e 
broken at once without the necessity of disconnecting the 
lubricator, and new gla.ss may be added whilst in position, 
a..ffi:r:ed from inside the cup. Steam is condensed in the cup 
by mdependent supply, and displaces tbo oil which passes 
down the oil pipe to the cylinder until all the oil is exhausted, 
wh.en ~be water is drawn oil _and the cup re-charged. Regu­
latiOn IS made by the plug bemg opened or closed as required. 

Jno:s AND ST&EI. b sTlTUTE: BRU''EI.S MEET~G.-As already 
announced, the autumn meeting of the Iron and Steel Institute 
will be held in Brussels, and will commence on Monday 
Augus~ 20th. 'l'he arrangements are being organised by a locai 
reception _committe?, of which Mr .. Gillon, ~resident of the Society 
of Lu5ge, 1S the chatrman ; Mr. Bnart, pres1dent of tbe Society of 
Kngineers of Hainaut, the vice-chairman ; and Mr. E. Copp.1e, of 
Brussels, and Professor A. Habete, of Li6go, the honorary 
secretaries. The following is an outline draft of the provisional 
programme at present proposed :-Monday, Augnst 2')th-Arrival 
to Brussels. Reception in the eveniog by tho local committeo. 
Tues_day, Augnst _21st- The morning will be devoted to the 
reading and dtscuSSlon of papers, and tbe afternoon to visiting the 
Antwerp ~nte"'!ltional Exhibition. Wednesday, August 2'2nd­
The mo!'lllDg w11l be devoted to tho reading and discussion of 
papen, o.nd the afternoon to visiting places of interest in Brtl&Sels. 
Thu!'llday,_ Au~.t iard-The membcn ~ill leave Brussels by 
speCl.al tra10 to VlSlt the r.Iariemont Collieries and the Couillet Steel­
works at Charleroi, returning to Brussels in the e,·ening. Frida) 
A:~t 24th-The members will leave Brussels by special train to 
VlSit the works of the 9ockerill C~mpany at Seraing, and the 
Angle~r Steelworks at Li~ge, retu!'lllDg to Brussels in the evening. 
A detailed programme will be i'ISued when the local arrangements 
are further advanced. 
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TURNBULL'S STEAM TRAPS. 

THE accompanying illustrations almost explain themselves. 
I is the inlet, 0 the outlet, 0 the chamber, F V the float 
vessel, Y the valve, S Lhe regulating screw, A V the air valve, 
S P the sludge plug, or ma.y be a small blow-through cock ; 
the latter is recommended. The traps are direct-acting, and 
are of the simplest possible construction. As the total weight 
of the float vessel is carried by the spring-which is made of 
the special meta.l, and which is in all ordinary situations 
practica.lly non-corrosive-it follows that the tota.l displace­
ment of the float vessel is available to open the valve against 
the steam pressure, and consequently when the valve opens 
it gives a. full and free discharge, the great value of which will 
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be fully understood in prolonging the durability of the 
bea.ring surfaces. In one form, Fig. 4, the spring is in suspen 
sion, the va.lve being at the bottom, while in another the 
spring is in compression, and the va.lve a.t the top of a central 
pipe. The multiple trap, Figs. 1, 2, a.nd 3, is constructed like 
a. gridiron pendulum. 

The expansion arrangement, which at first sight may a.ppea.r 
puzzling to some, is really of a. very simple nature, and con­
sists of a. series of rods connected by plates a.nd suspended 
loosely, and so tha.t it cannot be screwed down or jammed 
in a.ny way, and therefore is not liable to be strained-this 
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being a. defect common to many other expansion traps-by 
the regulating screw S, and so that the va.lve which is 
formed on the bottom end of the centre rod is just touching 
the seat when there is very little water in the trap. The 
rods a.re arranged in tbe a.rea. of a circle in pairs dia.metri­
ca.lly- ha.lf the number of pa.irs E, E', E", being of a. metal 
having a. la.rge coefficient of. expansion, while the other ha.lf 
e, e', e", a.re of a. meta.l having a small coefficient of ex­
pansion, a.nd a.re so arranged by bein~ fixed to or passing 
loosely through the plates P, P', P", P "', &c., a.s in Fig. 3, 
that the aggregate difference of expansion due to the number 
of pa.irs employed causes the arrangement to shorten or 
lengthen, and thereby causes the 'l'alve to open or shut a.s 
wo.ter or steam ma.y be in the trap. 

N A 'I' AL ENOINltER APPOJNTMENTS.-Tbe following appointments 
have been made at the Admiralty :- Fleet Engineera: Cornelius 
Pitt, to the Hibernia, Charles E. Stewart, to the Vivid, both addi· 
tional; W. ll. Burner, to the Collingwood, and W. H. T. Bills, to 
the Victory, additional. Acting Chief Eogineer: J. W. Agnew, to 
the Cordelia. Staff Engineer: J. H. Adams, to the Howe. Engi­
neer; Mark Blakemln1 to the .tEolus. 

THE ENGINEER 

MAXIM'S CUIRASS COMPETITION. 

I N the daily papers of Saturday, June 9th, 1\Ir. 'Maxim 
announced that be had received a.n immense number of 
letters from parties who either had a. cuirass to sell, or who 
wanted a cuirass tested, and that he had arranged with the 
Royal Aquarium authorities that all shields, cuirasses, or 
armour-plate that ma.y be brought before them should be 
tested by o. skilful engineer, who on that Saturday night 
proposed to deliver a lecture on the question, viewed from a 
scientific standpoint, a.nd who would then try numerous 
experiments, showing the resistance of various bodies t o the 
passage of a. bullet, the disruptive force of the bullets, a.nd so 
forth. The original cuirass made by hlr. Maxim would a.lso 
be tested, a.nd Herr Dowe or a.ny one else was invited to 
compete. " Should Herr Dowe produce a. cuira.ss on this 
occasion," wrote Mr. Maxim, "which will beat mine-weight 
for weight, a.nd area. for a.rea.-it should be tested by elec­
tricity after the manner suggested by the public press, a.nd if 
it contains no metallic armour-plate or plates, I am to pay 
over to Herr Dowe the sum of £100. There will be several 
other competing cuira.sses present, and I offer £10 reward to 
a.ny one who will bring any kind of a.rmour-pla.te, not steel, 
which will show higher resistance-weight for weight, and 
area. for area.-tba.n the resistance of the pla.te of the cuirass 
whioh wa.s tested a.t Erith. All cuirasses will be tested with 
the English service rifle a.nd ammunition." 

Accordingly, at a. bout half- past seven a. large audience 
assembled in the theatre at the west end of the Aquarium to 
witness a.n exhibition which, to do it justice, certainly 
possessed features of scientific interest, but to which attached 
the boisterous tone imparted by a. body of people who have 
paid for their seats, a.nd have thus acquired a. right to express 
their views, more especially when they a.re appealed to 
almost a.s umpires or judges. Under these circumstances 
Mr. Maxim did well in a.ppea.ring in person, a.nd a.lso in 
drawing on to the stage Admiral Sa.umarez a.s umpire, whose 
ponderous manner was a capital foil to the brilliant 
personality of hlr. Maxim himself. The surroundings were 
exactly those which suit an English audience who want 
fair play, who want interest and fun, but who are swayed by 
any popular clap-trap to a.n extent which prevents serious 
competition being easily carried out. Suggestions and 
questions from time to time were shouted out from specialists 
or would-be specialists, a.nd endorsed with cheers or other 
sounds. We will run through the chief proceedings briefly, 
a.nd then deal with the features of scientific interest. Mr. 
Maxim came forward, a.nd after o. short explanation of the 
behaviour of bullets, which we reserve for the end, he made 
a. humorous speech, in which be said that be should try no 
more jokes in this country, unless, he added in explA.nation, 
"This is a. joke." He stated tba.t his object throughout bad 
simply been to show that English steel might be made to 
beat anything that Herr Dowe or a.ny German or other 
foreigner brought forward that was not steel, and though 
conceivable, that it would be very difficult to beat it with any 
foreign steel. Tba.t, however good German steel might be, be 
noticed that if the Germans wo.nted such a. thing a.s a. pro­
peller sha.ft for a. big o.rmour-clad, they ca.me to England for 
it. The word English wo.s introduced very frequently in con­
trast to the word German, apparently bidding for cheers and 
enlisting English prejudice on the side of the Ma.xim shield. 
A ma.n feeling for sympathy a.nd support from a.n audience 
ma.y do this a.lmost unconsciously; but here it wa.s very 
marked, and wa.s of course undesirable. The first Maxim 
Erith cuira.ss, sold to the Aque.rium, wa.s then suspended and 
fired a.t. The second cuira.ss wa.s a.lso exhibited, now leather 
covered, like the first. This, 1\fr. 1\Ia.xim said, was the com­
peting cuira.ss. He proposed to cut open the first one­
" No. 1 " a.s we mo.y term it-a.nd exhibit the inside. After 
firing a.t the No. 1 cuira.ss, be pa.ssed it to be felt by a.ny of 
the audience near. It obviously bad not been perforated by 
a.ny bullet. .At this moment a. l'IIr. Loris, a. professed rifle 
shot asked leave to fire a.t the first cuira.ss, a.nd met with 
such warm support from the audience that Mr. Ma.xim ha.d 
to stay his knife before going further. Then he explained 
tha.t his first cuira.ss wa.s not in truth plated all over, but 
merely in the centra.l strip, the portion covered by t he 
word Ma.rim, as shown in Fig. 6, a.nd he r equested that 
the shot might be only aimed there. This Mr. Loris a.ppea.red 
to consider wa.s not in the bargain, and be fired at the right­
band bottom po.rt, perforating the cuira.ss, a.nd a fterwards he 
fired, rather unwillingly a.nd on pressure from the audience, 
a.t the centre. Mr. Maxim then cut open the first cuirass, 
showing the centre pla.ting, leather, &c. It contained, be 
said, 3;t lb. of steel only. He then said that his second 
cuirA.Ss wo.s of ain. steel, a.nd weighed 10 lb. to the squo.re 
foot. This a.llowed a. certain margin of safety ; the service 
bullet could be stopped, if a.ll went well, with a. slightly 
thinner shield. He placed up also a. i in. pla.te of ordinary 
steel, a.nd received from Mr. Lowe, who wo.s present, the 
remains of the package of cordite service ammunition, from 
which he ha.d fired several rounds a.t the Dowe cuira.ss, 
Mr. Maxim fired them either a.t the ordinary steel plate or 
a.t his own cuirass, just as might be desired. The former let 
a.ll the bullets pass through, the latter stopped them. He 
then opened his cuira.ss, and drew out a. steel plate with a. 
turned-up margin. The latter was made thin to show the 
violence of the particles of lead flying laterally along the face 
of the plate, which bad cut it through, and bad there been 
no further la.tera.l protection would have proved dangerous to 
persons near. After this followed d~la.y and :waste of t~e, 
the cuira.ss, a.t the r equest of the a.ud1ence, bemg put aga.mst 
a block to prevent swinging, o.nd fired a.t. Mr. Lowe requested 
that be might try some steel-coated bullets against the Maxim 
cuirass, which was no.tura.lly objected to. A new Ma.xim shield, 
No. 3, wa.s brou~bt out and fired a.t, successfully resisting the 
bullets. Then 1\Ir. Ma.xim was pressed t o show the same 
confident:e in h is cuirass that wa.s displayed by Herr Dowe in 
bis -tba.t is, to put it on a.nd let it be fired o.t when on his 
person. lie replied tbo.t he ba.d anticipated such o. requeRt, 
and bad raised the question at home, but that Mrs. l\la.xim 
bad charged him on no account to do so; consequently he 
wa.s unable to accede to this request. Then it was a.sked was 
there no one present who would show the same confidence in 
the English steel that the Germans had exhibited in the Dowe 
cuiro.ss. In reply, a little sallow boy of perba.ps ten or eleven 
years of age proudly s~epped forward a.nd squeaked out tba~ be 
knew nothing of Mo.x1m or Dowe, but tbo.t be wa.s an Enghsh­
ma.n a.nd would stand fire in the cuira.ss. This gallant little 
yello'w ma.n, we regret to sa.y, was greeted with laughter, rather 
than the a.ppla.use be fairly earned. No one eventually stood 
fire in the cuirass. Then followed a.n exhibition of the beha­
viour of bullets entering other meta.ls. Zinc, 1in. thick, stopped 
the bullet, setting the end up fl.a.t. A copper plate, 3in. thick, 
ba.d a. sort of pocket blown in it, in which remained a. thin coat-
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ing of nickel and lead. Then a. shield brought forward by a Mr. 
Nea.te was tested, which successfully resisted the bullets, but 
which weighed 14lb.; a. lighter one was pierced. A third 
light shield was also pierced. . 

We may now pass to the scientific standpoint, as ~!r. MaXJ.m 
calls it. He early in the evening explained the ~~:ctJO!l of the 
bullet by diagrams, which we roughl_y reprod~?e 1D F1gs. 1, 2, 
3 a.nd 4 which show the successive conditions of a. lead 
b~llet striking a. steel plate. It will be seen that th~ head is 
spreading out in Figs. 2 a.nd 3. In Fig. 4 the J:ea.d IS sho~n 
flying off at the edges, and in 5 _the fina.l _sta.te IS shown With 
the cavity fully enlarged, the mckcl ca.smg forc~d out ~s a. 
lining, and nearly a.ll the lead t~ro~n off. ~r. Maxu'? descnbed 
the behaviour of the lead a.t th1s b1gh veloc1ty as bemg exactly 
that of water driven into a. substance of suitable body. With 
the illustrations referred to this wa.s very good in its _way, but 
there is nothing very new to specialists. We believe tho.t 
very hard-faced steel plates bo.ve been made by oth~r manu­
facturers only -(1\'ths thick which have actually res1sted t~e 
service bullet, but which, although th in:ner than the Ma.xrm 
shield, were probably of no better quahty, a.s we may gra.nt 
him a. little more thickness for the larger factor of safety 
wwch he probably ba.d, and indeed claimed. .?!~. Maxim 
b a.s, in fact, exhibited a.n excellent steel sh1eld, such 
a.s it is probable would be very difficult to bea.t. He 
has done this, but no more and no less. . S~ch a. 
shield ma.y possess advantages over th~ ~me exhibited. by 
Herr Dowe, but we do not believe tba.t 1t 1s the same kmd 

F I C .iJ F I C . :! FIC.I 

~ .. 
,...--, 'I 

---' / 
0 

FIC. 4 "- F /C. S F /C, 6 

of article. Fig.1 exhibits the bullet drawn from memory from 
that shown to us by Captain Martin as a. recovered bullet 
which bad been stopped by the Dowe cuira.ss. As we 
have before pointed out, this is not the fot:m in which a. b~et 
is recovered after impact against steel; md~ed, 1\Ir. l\1a.Jnm 
himself ha.s now said enough to show that th1s bullet. ha.s _not 
been stopped by stee~. He ~ppea.rs, however1 to dtsbelieve 
Herr Dowe a.nd Ca.pta.m Ma.~m; we J:a.ve d~chned ~o follow 
his example. We ba.ve no kind of bmt or mforma.t10n a.s to 
the substance used by Herr Dowe, but it ho.s been suggested 
that it might be asbestos compressed very tightly, which is 
known to oppose great resistance to bullets. Mo.ny of our 
readers are a.wo.re of its extraordinary powers when used on 
the breech of a. gun as an obturator. This substance would 
be a.s likely a.s a.ny to give the rou~he~ed surlac~ a._nd globular 
shape intended to be depicted m Fig. 1. Th1s 1s, however, 
mere guess. To return to 1\~r. :1\Ia.xim's a_cti?n, he complains 
that his joke wa.s not appreciated. Was It likely to be so? 

He stated in his letter of Ma.y 30th that be would make 
a. cuira.ss which would "stand the same lest that Herr Dowe's 
1vas exposed to," which would ';~igh_ only 6 lb_. This, we 
presume, referred to his" No. 1, seemg that h1s No. 2 and 
No. 3 weighed 10 lb. to the square foot. It must be presumed 
that this then a.nd not either of the others, wa.s the one 
tba.t he invited' Mr. Lowe to fire a.t when he authorised him 
" to see that the experiments were conducted in exactly the 
same manner." Yet it wa.s th is cuirass tba.t he nevertheless 
refused to allow anyone to fire at a.t E rith, o.nd which it 
turns out now only contained a. strip of steel down the centre. 
Had he been so sure tba.t the Dowe cuira.ss had only received 
blows on the central part thus protected, and that he allowed 
Mr. Lowe exactly to repeat the same a.tta.ck, he w<:>uld have 
been in a. sort of wa.y justified. As it was, be put hrmself out 
of court. Next as to cuira.ss No. 2 a.nd No. 3. These, he says, 
weigh 10 lb. to the square foot. Now, ~err Dowe's, being 
12in. by 16in., ha.s an a.rea. of 224 square mches, . a.n_d ~ould, 
o.t 10 lb. per square foot, weigh 15&Jb., so that It 1s lighter 
than Mo.xim's. Mr. Maxim's offer to compete sounds, how­
ever, fa.ir. H err Do we could not complain of the electric test 
as to steel, a.s it would reveal nothing, but only test the truth 
of who.t Herr Dowe ha.s a.lrea.dy told us. Nevertheless, 
M:r. Maxim's letters and action had not been such as to 
encourage o. ma.n to yentuxe ~is se?ret into t_be Aquarium 
with its boisterous If well - mtent1oned audience. Herr 
Dowe's cuira.ss is his only child, 111r. Maxim has more like 200 
children· the former would na.tura.lly be careful. We confess 
to readi~g all tha.t 1\fr. Maxim writes now with special care 
a.s t o its meaning. We will give, for example, the second 
invitation that to a.ll competing cuirasses. Probably many 
readers th~ugbt that any of the steel cuira.sses competing la.st 
Saturday were open to receive the £10 ~ffere~ if they beat 
Mr. Maxim's cuirass. As we now read It thts was not so. 
The invitation says "ttot steel" plainly enough. Probably 
even the wretched steel plo.te which was perforated every 
time was as good as any metal plate not made of st~el, and 
so even this would have held the field. 1\Ir. Maxlm ma.y 
fairly plead that this i~ pla.i_n e?ough, but ~urely a. true 
E nglishman would constder It r1ght ~o remmd t~e c?m­
petitor that he wa.s not open to the pnze before his shteld 
was fired a.t. This wa.s not done. Altogether we would con­
clude by the remark tba.t 11Ir. Maxim has done himself ba.rm 
ro.tber tba.n good by the 1\Ia.xim cuira.ss. His powers of 
invention are splendid, it is a. pity to have made his name 
famous by anything so much less to be admired. 

THE J Ul\'10R El'WTNEERJNO SociETY.-On the 6th inst. the 
locomotive works o~ ~be London ILJ?d. South-Western R;ailway, at 
Nine Elms, were VlBJted. Mr. W1lham Adams, supermtendent, 
was present to receive the members, and made adequate arrange­
ments for their guidance through tbe numerous departme~~ _of 
the extensive works. The thanks of the party for the facilities 
enjoyed were conveyed by Mr. P. J. Waldram, chairman of the 
Society. 
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LB'l''l'BU '1'0 'l'HB EDrt'OB. 
( We d.o 1ltlt A.old ovr«lt~e~ rupo1U'iblc for cM opilliolu of ovr 

~.) 

WATER·TUBE BOrt.ERS. 

Sm,-Referriog to your lending article in last week's issue on 
"Boiler Efficiency," permit me to refer you to the enclosed cutting 
from Meesn . Con'rad Knap and Co.'s catalogue of tboir well· known 
" Root" water-tube atcnm boilers, giving particulars of tests mado 
a t the cement works of Mese:rs. Brook8, Shoolbridge, and Co.1 
Gray1, E!BOx. I having already oo a former occasion aecertained 
to my sati,{actioo that t he said testing was carried out in the moat 
careful and trustworthy m11nnor, and that the ateam was perfectly 
dry. 

You will notice that the average e•apontioo over 77 botlrl 
is 4·12 lb. of water per square foot of beating surface, 10·2lb. of 
water being evaporated per lb. of coal from feed of 110 deg. under 
120 lb. steam pressure, no allowance being made for clinker, &c. 
T ho length of t he tubes io this boiler ia only about 8ft., and this 
acconnts for the greater officieocy of the boating surface as com· 
p$rod 1ritb the boilers you refer to in yo11r article, it being a well · 
known fact that water·tube boilers with abort tubes ovaporat~ con· 
fiderably more water per equaro foot of surface than boilers having 
long tubes. This imporbmt consideration ia, however , frequenUy 
o•erlooked by buyers of boileN, who are commonly an¥ious only to 
get as much beating surface as po!Sible for thei r money ; nod 
boilers with long tubes are obviously much cheaper to manufacturo 
per square foot of he~tiog surface than t hose w1th short tu bee:-

Rro.poroJiu Tut1. 
Total tube .u.rface of boUcr . . • • . . . . 98.} equare foot 
Grate aurf1100 of boiler. . . . . . . . . . . . . . sot ,. ,. 
Ratio of grate aurlaco to tube surface . . • • • . l : S2 
Water content. at mean water-level . . . . . . about 820 galla. 
Steam room at ,. ,. . . . . ,. 106 cubic ft 
Feed-water . . • • . . . . . . . . . . . . . . " l!Odeg. PQh. 

Wat~r measured through Kennedy'a meter and frequently checked. 
Coal wolghed- Clinkon and ashes not deducted. Fires in same coo­
dJtlon and water-level aamo o.t the commoncemont and fin!Bh of each 
trial. No water blown off during trial& ERCh test continuous. !!team 
dry. 

Evaporation per hr. Coal burnt 

Hours Gallons.. 
4:? 16,9'22 

• 
3 
[?. 

Gr.lal lb. J?Cf G-"­
lbs. 11<1· 10. ~. 

!)0•7S l llO 40S 

!be. 

· ·09 
!be. 

lSl 

per hour. 

lbs 
Si5 

.. 
8 - . Q.s 
~tl a-_ 
"'o 
~ 

6 2,58-1 t2,40i ! tO · i 4 120 4Sl 4 · Si HO 401 IS ·o.t 

29 n,1s1 tn ,o;o 110· 1 120 sss s·111 ns ss2 12·• 

Work ve!T irregular during this trial. The boiler evaporated during 
thta trinl abOut 600 gallons per hour for soveml hours, owtog to stoppnge 
of another boUer- rem&loder easy worlc. 

t Weight of clinkers and ashes not deducted. 
: No addition made on account of clinic en nnd ashes. 
::!uodry stoppages of cngi.Do during oncb trial for the purpose of con· 

nccting or dlacoooocting machinery, and the dampen and doors ln con· 
eequenco had to be regulated to atop boUer maklng st.aam. The quantity 
of water evaporated per hour does, therefore, not rcpreaent as much as 
the boiler actually did when awamlng fulL 

!iO, Lombard-st reet, London, 
Juoo 7th. 

ROBERT PORTER. 

ENGINEERING AS A PROFESSION. 

StR,- 1 have read the letter of "Pater" on the above subject io 
your issue of May 25~h. and would like to offer a few remarks 
C rom a student's point of view, and to tbia cod I will give what has 
occurred from my own oJ:perience. Some ten years ago I entered 
as a pupil the office of a civil engineer, and for about two yeara I 
did-M I find mnoy others do-nothing. I was rudely awakened 
at t his time to the fact that I must earn my living in the profession 
to which I was attaching myself, or take to some other. L:>okiog 
round to see what I could do to improve and work up any natural 
abilities, I began to study at a technical school t he various stages 
of mathematics, mechanics, d rawing, &c., succeas attending t hose 
effort. ; and for a higher theoretical educ:.:1tion I joined and passed 
through t he t~ years' cou~ of engineering at ono of our 
prominent engineering colleges, under a professor who is himself a 
M. I. C. E. Also, daring these th ree years I studied for tbo engi. 
neering d egree to be obtained at t he Royal Uoivonity of I reland. 
or all the pupils at tbo engineering laboratory, there were about 
th ree or foor of us who can now be said to bo oarojog otu livings ; 
moat of the others have had to enter afrosb, at tho average ago of 
twenty or t wenty-ono, as pupils io some engineering establishment. 
I o cases t welve months havo been taken off for t hei r training in 
t he laboratory. 

Lut year, when at Dublin, aoveral graduates accosted me with 
t he question of whether I could obtain for them an appointment in 
Eoglaod t Many a three y3ars' civil eogiooor'a apprentice would 
smile at their weak offor ts of draughtsmanship-and, by the way, 
tho d rawings eJ:ecuted in the eogioeorio~ colleges a re poor spoci· 
mens of tbo work that has to be done in an engineer's office. They 
a re rarely as intricnto, and t he d imenaions aro just as often not 
figured; and again the uample set to them from a professor's brain 
is, as a role, but n feeble sample of an incident from actual experi­
ence. 

One of the candidatee last year who had never in his life given 
any attention to engineering. and bad gone in for acquiring the 
deg ree from mere study, laughingly told me that be did not know 
the difference between n theodolite and a level, nod had never had 
titbor the one or tho other in hia hands, was actually called for 
honours and got them. It is a little satisfacto~ to learn that bo 
has taken up the calling of a "b~oo factor.' H ero arises tbo 
cJuestioo of "what is the value of a B. E. degroo as a qualification 
for a man calling himaolf an engineer?" 

The conclusions I draw are moch t he same a'J those of "Pater" 
as to technic:.:1l instruction ale ne, bot if the con~ is taken simul­
bneoosly with tbo apprenticeship the student is the gainer, 
as he learns in the classes whAt be would never obtain in the 
office, and t:ice rtrld. To conclude, ond follow those conclusions to 
a practical example. Four years ago I obtained my first appoint­
moot away from home, ond oightoon months have passed smco I 
accepted a berth which carries with it tho charge of the design and 
constn1ctioo of a scheme costing £80,000, and these without cno-
va.asing or inftoence being exerted. STOD. INST. C. E. 

.June 9th. 

Sm,-I o your re::oeot article on" Engineering as a Profession," you 
expreesed a desire that the aubject should be discussed ; the dogma. 
t ism which we find written in yoor correspondence columns cno 
hardly be !aid to come under the beading of discussion. "l.Jeoariu!'" 
shows most convincingly that t echnical education is wasted upon 
those who deal io ~~Crap iron and the like, but the question ia by no 
means exhausted in his CJ:poaition. 

Let os first ask ourselves whether there is neod of technical 
iorlroction. I find the answer to that question very plainly aug· 
gosted by t he followi ng considerations. Bow am I to know the 
properties of materials used in engineering work f Bow shall I 
determine the streeBu in atructaree to enable me to arrange my 
material most ecooomicolly 1 Bow can I deeigo a valve ~ear 
correctly without expell!ive models 1 Why, in the choice of gean ng, 
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is ita mechanical efficiency 10 little regarded ? Why. ar e eo many 
air comprossor11 inefficient I How are tbo &tresses 10 structu~ea 
affected by the elaaticity of the materials uaod ' These are quen~ 
which must at some time present themselves to the youQg oog~ · 
neer, though it is obviou!l from the work tu rued out ~y mal!y firms 
that their eyes are blinded to these important C0081deratloru by 
the glare of thei r own soU-satisfaction. 

Let us consider bow we may attack tbeee problems. We ~ay 
procure abuJAdaot literature and educate ourselvea by cloao ~pplicn­
tion, but a book knowledge is . not by a~y. means suffic1~nt to 
supply the want felt. Now I believe that 1t IB to supply. thiB long 
Colt want that technical education hM become systematued. At 
present there aro two broadly distinct mo~hods of teaching. 
}'irsUy, thoro are inst it utions where students are tangh;t to handle 
mncbioe tools and to acquire some knowledge of fitting, ver.bal 
instruction being given in lectures intended to suppl.Y P.rac~1cal 
and theoretical knowledge. Secondly, thoro are a few 1nst1tutiooa 
where tboy do not profoaa to teach tbe arta of 6ttiog. nod turnio~, 
but devote their energies entirely to tostio~ and oxpen me1;1tal w!'rk, 
with ita theoretical and practical application, Joctnree be1og giVen 
to direct the eJ:perimont:l.l work . 

Both t hese a,ystema aro largely supported, showing t hat thoro is 
perhaps some need of both. But tho opinion ia fo.st growing t~at 
the latter system ia bost auited to fit men for the ever increaBing 
demand upon the on.~rpriae of the engineer. It ia of co.u.ne 
ossential that shop tra1ntng thould be gone through be! ore ava1hog 
oneself of tbia latter method. Having experienced the effect. of 
both systems, I feel very strongly in favour of tbo latter. 

" Denarius " sar,e thoro is no more aeiooce in machinery than in 
"blankets or tea. ' Thia ia no doubt true in his case. But lot mo 
osk who is beet fittod to make the long and costly experiments he 
speak8 of-is it the man who ia trained to make accurate obacrva­
tioos and to conduct eJ:perimeota successfully, or one whose only 
knowledge of the subject is the price per too of the materiAl ? 
Your correspondent also say!', "the oil engine has emanated from 
men who have bad no scienti6c training. One of the best is tbo 
invention of a medical man." I was not aware that the medical 
profession is so devoid of the first principles of scienco-whethor 
applied to engioeoriog or not. Tbis quotation speaks volumes for 
the cause of technical education, it boiog capable of the most 
obvious paraphrasing, namely, t hat engineer!' have not the oeceR· 
snry scientific knowledge to assist in the development of their own 
prof essioo. 

It cannot be denied that in tbo strugglo to attain a high position 
in tbo engineering world, many are over-educated for the work 
they do, but the burden of responsibility must not be placed with 
those engaged in tbo groat an~ responsible work of suppl.ying to 
young moo that knowledge which they may or may not ult1mately 
require. The latter ia enti rely beyond the region of prediction. 

To conclusion lot me but say that whilst the aystoms of tecbnicnl 
education are not without the possibility of improvement, I never­
theless hope that this letter will be read as an emphatic protest 
agaioat ita abolishment. I further wiab to urge that special atten­
tion be paid to tbo different methods of the various technical 
institutions in order to choose that most suited to the ultimate 
requirements. F. G. 

Leeds, June 9th. 

Sm,-ls not your correspondent "Pater," in your last week's 
iasue, tryio~ to mako technical colleges responsible for an evil for 
which notlllng leas than the whole social system can be hold respoo. 
siblc ! 

At the present t ime there are a certain number of " jobs" 
existing in t he \vorld. There are a certain number of men and 
women candidates for those jobs. The number of men and women 
largely exceeds the number of jobs. I write in every-day 
language. Whatever the future may bring us in the way of 
remedies, it cannot be denied that at the present moment what I 
have said ia tho case. 

I am aware that all this ia commonplace to a degree. My point 
is this. If technical colleges wore to tout for pupils even to the 
&¥tent that maoufaoturiogengioeers toutforcustomers, things would 
not be a halfpenny worth the worse. As a mat ter of fact I cannot 
seo tbat technical colleges do tout ; but lot that go. If ono profes­
sion become very much more overcrowded than another, the public 
will bear of it soon, and with no uncertain sound. There are news. 
popcrs and magazinea published in this year, 1 9-1, and though 
thei r news is a little shaky at times, in general we get to know 
glaring facts. Tbo ratio Number~ candidates is well ~hove unity 

Number of jobs 
in all professi~ns, and it varies by jumps in a!ly o'?e profes:'ion 
from time to t1me ; 10 d oos the speed of an oogmo W1th ao anc1eot 
sort of governor. But just as tbo engine does not stof outright or 
reach oJ:cessive spood, br reason of its governor, so wil tbis ratio be 
prevented from becom10g much larger in ono profession than 
another by public outcry-this too even in our profession, and spite 
of possible s\cyscrapiog advortisemeots of technical coJJeges. Indeed, 
so far as this goes, touting is only likely to draw attention the 
sooner to overcrowding instead of d ragging in fresh victims. 

I cnn only agree with " Pater " that many men try to be oogi­
neers who are not mado of tbo right stuff. But to my certain 
knowledge tecbr.ical colleges do a good deal of sifting in this lino, 
and io a way much leas expensive of time nod money than a pupil· 
age in tbo shops. To be sure, many moo get beyond college nod 
are thou stranded, but this io tbo main is due to over·population. 
No improvements io details of training can alte r it. 

"Pater " surely does not me:10 us to uoder11tlod that in his mind 
there is no idea of apprenticeship ,·t•'llll technical college as a train­
ing for ao engineer. Tbo engineer, at any rnto of the future, must 
have knowledge which can only ho gained in the shops, and also 
knowledge which can most easily be gained at n technical college. 

What ia wanted is that engineon should work band in band 
with technical colleges, instead of affecting to despise them. We 
m~ht then get much better arrangements, both for sifting moo and 
tra1oing them, tban we have at present. You, Sir, have suggested 
this in your admirable loader this week. 

Nevertheless if all systems of training wero perfect, the ratio 
Number of candidates 

N u r . bs tho world over would not be altered. 
um er o JO 

Tbere is one idoo which, if ~tenerally givoo up, might bolp 
matters a little- that it ia injrJ di!J. to get a Jiving by handicraft 
work. There are many men born in a position which t!lakea thom 
think this, but who have not brains enough to do brain work. Let 
them give np this idoo. n.s to working with the bands. Many have 
done so, but too mnny bavo not. I am a W3J'e of the unploanntness in 
companionship, and so on, which now g003 with such a course. But 
facing the difficnlty boldly is the only way of removing it. 

lllembers of our profCl!Sioo may thank" Po1tor " if be prevents his 
one man from becoming an engineer. A 11 other p rofessions will 
not thank him unless be contrives to get his man buried in some 
unknown manner. I wiiJ t respass on your space no fortber. 

.Bristol, June 6th. 0 )>. 

Stn,-A.s one of the ingenuous youths mentioned by your corre· 
spoodeot :• Denarius," I should like to express my opinions on the 
~~ve s~bJect. First of all, with regard to a theoretical training, 
1t 18 ohv1ous that a man cannot over hope to he an engineer unless 
he understands the why and the wherefore of the various parts of 
the machine he bas to deal with. Wbero is ho to obtain this ''Cry 
necessary knowledge I Certainly not in t ho ehops. Again, every· 
one knows t hat tbo moder n engine has undergone a proce&$ of 
evolution, and is a case of survival of tho fittest, as "Daonrius " 
!Dentions in bia Jotter published in your isauo of the Stb inst. , but 
1t must have emanated from something. Drawing a simile from 
" Deoarius," there is a missing link. Every kind of mechanism b"d 
an origin, this being supplied by the theoretical engineer in the 
6rst instance. 

To specialise somewhat, take the case of an engine working with 
saturated steam. Anybody with a knowledge of ther modynamics 
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is aware that thoro is a oer t,.in ID4ximum theoretical etlbieney 
~iblo. 

Now the actual efficiency is far leas than thia, but it cannot be 
aoOI!ibly incroa.aod by any alteration in t he construction of the 
machine or boiler, else it would have been done years ago by the 
practical man. Tbe theorist now comes in and says, "Superbest 
your steam," and the efficiency of the engine is at once increued. 
Fnrthor, may I uk, "b the refrigerator entirely doe to the pmc­
ticnl man ?' ' J think not. Without some knowledge of the physi­
cal nod chemical properties of the various ageota used, ono of the 
greatest boooa to ciVtliaatioo woold novor have boon invented. 

I o conclusion, my argument is this :-All m:~.Chioos of a clue 
differ only in their practical coostructioo, and have been perfected 
as far as t he ruling condition. will allow. Any improvement 
which can, therefore, come only from the theorist ia of commercial 
value. Hence a theoret ical training iA of commercial value. 

7, Eastcombe Y11IJU, Blackheath, S.E. CECIL LJGHT..OOT. 

SJR,-I hnvo road with interest " Pater's" letter and others 
which have appeared io yoor columua, and being ono of the unfor­
tunate youths under discll38ion, may I be permitted to ask a ques­
tion. 

Ever since I can remember I have bad a weakness for engioeeriog 
especially locomotive, and the older I have gTOwn the stronger has 
been my desi re to learn that particular brnocb. I bnve been try· 
iog for two years the leading railway a nd contract shops up and 
down the country, and yet I cannot get in ; there seems to be no work 
to do. I know the hardships one has to put up wi th, the di rty 
work, long hours, hut t hese do not in the slightest damp my 
ardour, in fact it only makes it stronger. I would go t o any part 
of tho globe if neod be to learn locomotive engineering. 

Wbile your readers are talking about tho welfare of the future 
generation of engineers, would ODA of t hom kindly put a little 
practice into the question, and l!ee if every yootb ia made of s:>ft 
stuff? E. R. liRJGCS. 

9, Bslle Yue-rood, Leeds, June 12th. 

CARNOT A.".'D MODERN BEAT, 

SrR,- As nearly all who read tbo letters in your correspondence 
columns either fmokly acknowledge that they do not understand 
mathematics, or merely think they do, bot do not, I took care t.> 
put my two cri ticisms of Mr . .Aleundor's oommnnicntioo io such a 
form that they would be clearly intelligible to all who are in the 
habit of thinking for themselves, whether they do or do not under­
stand mathematics. I am surprised that my criticisms have not 
elicited a reply from Mr. Alexander, and cortainlv folly expected 
that bo would havo explained the meaning of the symbols M ond 
N, and would havo endeavoured to show the falsity of my cri ticisms, 
since be himself endently considers that t he relations between t bo 
scales of the two air thermometers and the ab~olute scnle, form an 
important part of the thermodynamic fabric. If my criticisms are 
just and well founded , according to Mr. Alexander an important 
part of the fabric of fin dt l'iklt thermodynamics most fall to the 
ground. As Mr. Alexander has not done eo, I mnst ask you to 
allow me the emall spsce neceEsary to give the (!()up de gra~ to his 
analytical investigations, io a form easily uoder!!tood by all who 
are interested in the discussion. 

Mr. AleJ:andor states that, by R~ault's experiment.&, it appears 
that N is constant. The formula quoted therefore reduces to the 
form 

J ( d M )v= (!!g) 
dt dt r 

There are only two possible values of M which can safufy this 

equation, vi~ , M = ..PJ or M = p + con•t., where the conEuot 
. J 

must represent a rressure, since we can only add a prusure to a 
pressure. We may therefore put coast. = p0 • If we put either of 
these values in the equation 

J M - p = Y., • • • • • . A. 
we shall get Y 1 = 0 or= Po· In either cue the equation A reduces 
to the form 

0 = 0. 
If wo substitute either of these values in the ~nation of relation 
alleged by Mr. Alexander to exist between J , M, p, nod 'T, v:1:., 

J M = 'T (df ") . . . • . . B. 
( 'T • 

We get after integration-
p =A T, 

where P = p or = J' + p0 and A ia CJnshot. Tbis equation is identical 
with the equation of relation, which, nccordiog to t he law of .Boylo 
and Marriotte, uiats in t he case of perfect gases between the a \)so. 
Jute pressures and temperatures indict1 ted by a thermometer 
g:rsduated with equal intervals when tbo volume of the perfect gas 
remains con.stant. If, therefore, equation B were true, the conclu· 
aioo at which Mr. Alexander has arrived would be t r ue, viz., that 
t - fo = 'T - 'T • • E 1untion B is, however, not t r ue. Mr. AIOJ:· 
aoder has simply assumed it to bo t rue, nod has failed to advnnco 
ono single a rgument in support of his statement that tbo tempern­
turo on the absolute scnlo dift'o:rs from that of the constant volume 
or constsot pressure air thermometer by a quantity which is either 
Z3ro or has the Mmo value at all parts of these SCAles. •nco c )'Ill 
incrementa and decrements of the temperature on the absolute 
scale correspond with equol increments aod decrements of the beat 
possessed by the air, Mr. Alexander has to prove in the case of the 
air thermometer that when the volume is constant equal increments 
and decrement.& in the pressure, nod wbon the pressure is conshnt 
equal increments and decrements of the volume of t he air, cor :e­
spood w!th equal increments and decrements of the beat. ~css ;d 
by the au-. Wtu.LUI Do:; \LO"<•:>. 

J une 11th. 

EX'TROP\'. 

SIR,-" When beat is given by conduction to a working ~u\). 
stance, that suhstaucc, nfter the influx, must be in a different 
conditio'? from wbnt it was before." Thus bos written Dr. Lodge ; 
and I tb10k your correspondent, " Otto Cycle," would not object 
nor would be t roubled in his slumbers, if be m"de ths ndmissio~ 
that whenever ho~t, by conduction or otherwise entered or loft a 
working substance, this substance would then' be in s different 
conditio::~ from ita notocedeot state. Furthermore this diff..1ronce 
coovontiooally, might be named a d•~P<"R~ of duropy. And, iC 
any purpose wu served thereby, snftic:ioot to overrule a not un· 
justiliable repugnance against violation of ir ls18C Nov too's 
"6rst rulo of reasoning in pbiJI)S()pby," m~ , "Wo are to 1 J mit 
oo more c:.:1uses of n:1tural phenomena than such as ara both true 
and necel!s!lry for their explanation "- 1 quote from memory - lhen 
"no one would bo a poooy the worse!" I , in a published paper 
have cba':llOt.eriscd the .usua! explaonti<.ns on t11tropy, as unneces~ 
llllr! and 1mpropor mystific:.:1hoos of a simple matter, the re•ults of 
wb1cb h.o.ve bl;en !-bat w~ h'lve entropy written about as if it wore 
a defi.nl~ obJective .e.nstenco, instead of its r03.1 muniog-tbe 
quantitative super6aal phenomenon of the definite entity, beat. 

Tbe equation ~1 - ~ .. = !2 

d Q , or otherwise when the mem 
- '1' J 

1 .. 
bers a re very small, d ~ = J-J TQ , signifies: the variation of 

entropy is equal to the sum 
1 

of the variations of the involved 
quantities of ~eat, each being dividtd by t he absolute temperatures 
of the ~tated. "!atter, as influenced by those quantities of 
heat. ~ow, vanations of the beat, whether influx or efflux, 
'!'r~ causes ; to be m ensured by the product of t wo coo­
JOtnt pb~nomeoa, as their effect. FLrSt the quantity of 
matter With which t he heat is associ.ated.' Sscondly, by the 



• 

J UNE 15, 1894. 

intensity of the temperature effect which the beat induces in that 
matter ; '!bich, in turn,_is defined as its absolute t emperature, 
and, also, mvolves a quahty of the ~atter defined o.s its specific 
beat. The absolute temperature betng denoted by T the ratio 
cl Q quantity x intensity _ . . ' . 
..,

1
, = . te "t - quant1ty s1mply. That IS to say 

ID nSI y 1 

the quantita~ive f~~tor of the 'l'ariati_o~ of. beat d Q, on eliminating 
the co!Dple:ut~ ans1?g from. the conJoiDt mteosity factor. Hence, 
when. mtegratmg thiS fuochon ~v.er a Caroot cycle (in which the 
worktng substance, after recetvJOg a quantity of beat finally 
returns to its initial stat e), the heat given back and the wdrk done 
evaluated according to _the thermal equiv~eut, together are prtci.sely 
cqnal to the beat furo1s?.?d to the wo1 kmg substance; and neces-

sarily, we have J d <I> = j- d'!~ = 0. This ho.s been a not unim· 
I 

porta ut contribution to the common fund of this science. Ooly the 
mistake has been, the having bad it advanced o.s a reversai and 
?oodeJ?lnation of. the eyen more important work of preceding 
mves~1gators, wb1le an a1r of novelty and fictitious personal claims, 
most tm~roperly, ~ave been s~ugbt to be affixed to it, by insisting 
on a ludicrously m1staken notion, t o the effect that prior to certain 
mathematical processes, o.sserted to ?e cognate thereto, the doctrine 
hac;! been th.at beat could do work Without suffuring any diminution 
o~ 1ts quantity. Such statements, when not stigmatised as entirely 
dtsh?nest and ff!olse, nt best w~re hi~hly ungenerous and mis· 
leadmg. It bavtog been an ax1om wttb capable thinkers that, 
whenever wo~k was done, we must bav~ bad a quantity of 
beat p~oport10nal t o the work ~one, dlSappeariog ns heat ; 
and haVIng now to be ac~ounted for 10 mechanical effects produced. 
Now, effects due to an tmponderable cause, have to be considered 
from t~o p~ints ~f view: as. to their quantity, and also as to the 
co-ordmate tnteos.tty. That lS to say, not singly but as a product 
for the one factor can merge into and take the form of the other ~ 
tbe conjoint product, alone, can give the equivalent of the vanished 
beat. In point of fact, the mechanical effects are but modes or 
manners of existence of beat. Professor Tait very properly writes: 
- " H eat, though not material, has an objective existence in as 
complete a sense o.s matter has." Doubtless, it is the present 
fas~ion. to speak. and w~te about heat o.s a" form of energy," 
wb1ch IS merely tntroducmg, under a new name the old te-rtiurn 
~-u1"d, in physics kno~n as caloric, and in cbemist;y o.s phlogiston. 
Energy,_ as a coovenb onal name, may be useful ; conservation of 
energy IS but one way of saying that beat is an indestructible 
entity, invariable in quantity, but capable of existing in various 
shapes, of which temperature of matter and sensible movements of 
matter, to us, are the most direct and obvious phenomena . 
. F~om this tbe~mo-dynamical point of view, many difficult and 
mtrtca~ mechamcal pro.blems ?ecome much simplified. I have 
long pomted out bow dtrectly 1t enables us to arrive at the true 
law of the relation of power and speed in steam vessels. I would 
again refer to the investigations, really pertinent to and intro· 
dnctory to the discussion of this matter, published in THE ENGI· 
NEER. about twelve month~ ago. T!lke, for example, the fifth set 
of tnals upon I:l.M.S.S. Ins, for wb1ch this t·elation wo.s shown to 
be: E = Df V 10 (V -

10 91
l OOil:! . 

This vessel, with the displacement D = 3724 tons wo.s propelled 
at the respective speeds, V = 17·98, 16·10, and 12·63 knots. If so 
the corresponding powers, in indicated borseJ>, ought to be ~ 
follows:-

• 0 

• 0 0 0 

•• 

12"68 
10"91 

1•72 

•1138 
1"1014 
2"1425 

8"8577 
2279 

'fben·0062V = 1"1008 .• •• .. 1"0658 ·SS61 
Add log. V - 1"2MS •. •• •• 1"2068 •• :: :: 1"1014 
Add Jog. 26 ·so= -:1~· 4::2::-0-::-2 __ ._·___:·..:.· _ 1::.."..:.4::..20::2___:·.:..· _..:.· :.._· .....:..:· · _ _:1_· 4::2=02 
Sum,orlog. E = 8"8663 • • •. . . S·6928 •• . . .• 8·3577 

. E = 7384 0 0 4980 0 0 0 0 0 0 22i9 

Exactly the same as by the former calculation and as shown 
~y the t~ial_data. H_aving t hus given an exampl~ of theory and 
1ts apphcahoo, I w1ll not intrude further on yonr space at 
present. ROBERT l'rf.\ NSE!.. 

Glvgow, June 4th. 

TRANSATLANTIC RIVALRY. 

S:n,-The commercial depression that exists within our borders 
at the prese~t time is due neither to reckless speculation, strikes, 
mono-metall16~ 1 nor any other single cause, but to all of these and 
many ~~re beSides: In some measure it is tbe result of iooreo.sing 
co~pe .ttion from ~tboot. Powerful rivals. in lines of manufacture, 
wh1ch 10 former t1mes were almost exclustvely our own, have risen 
\lp, and not only have they established themselves firmly side by 
side with us in export trade, but they have even rounded on us 
and now pour into our home markets numerous articles cheaper, if 
~ot better, t~an we can make f?r ourselve~. Some few t!Jings, 
l?deed, we still supply to our oe1ghbours w1tbout fear of competi­
tiOn,_ an_d of these we may mention warships in particular. 

W1tbm. the past few weeks, however, onr enterprising kimmeo 
of the Uruted States have asked B.M. Govern~ent for designs, in 
order t_h~t they may tender for the construction of warships for 
the Bntisb Navy; and so, we may pres\tme, the decadence of the 
Briton in matters navicular has also begun. 

If we ru;e not on ~be downward grade ourselves, it must be that 
our Amencan coustns are very mucb in the ascendant and are 
actuallJ: outstripping us in the r!lce of commerce. It m'ay there· 
fore be IDtereshog, and perhaps mstructive, to consider this matter 
a little in detail. 

~irst of all, what American firm is it that offers to build battle­
ships for us ? And bow and by what means has it risen to this 
exalted position 1 We have to look to Philadelphia, Pa., and to 
the fi_rm of Cram.P and Co., of that city, to learn. 

It 1~ not, cer tatn!y, bee!'-use _tbe yard itself belonging to this fi rm 
occuptes a_n exceptional sJtuatJOn for shipbuilding that it comes so 
suddenly mto fame. It stands on the swampy banks of the Dela· 
ware, about seventy miles by water from the sea and with an 
approach to tbe deeper parts of the ri ve1·, made ~od maintained 

THE ENGINEER. 523 

only by dredg~n~. Nor bo.s it coal and_ iron mines at its gates, to I shortened form of an expression is used to express a certain 
reduc~ to a mmtmum .the cost of trans1t On tb_e cootrar~, all the definite idea, while the steps that led to the shortening p(ISS 
matertal. for construcb~n bo.s to be brought to 1t from P~ttsburg, entirely from one's memory. "Town Councillor's" difficulty, bow­
m~~:ny_ mtles away. Ne1ther nre wages there lower. than 10 Great ever, admits of a simple explanation. 
Bntam, .to enable ~hem to compete successfully agamst us. I ndeed, A Board of Trade unit is tbe product of a rate of d oing work 
waxes. a_re much h1gher. . . . into a period of time. It is a kilowatt boor, not a kilowatt. 

_VIsit to the works w1U show not~1og rem~knble ID tbe. w~y of "T~wn ~ouncillor's" dynamo, which gives 40 amperes at 2000 
a sb1pyard, and thou~h. the larg_est ID t_he U mted States, 1t 1s yet volts, IS do10g work at the rate of 80 kilowatts. At the expirntion 
smaller than many Bn t1sb. In 1ts eqU1P.meot, too as a yard [it 80 x 1 1 
hardly comes up to so~e o~ them, or to 1ts ~wo engine and boiier- of one second 3600 or 45 of a Board of Trade unit will have 
s~op departme~ts, whtch, 1t must be adm1tted, are well supplied been delivered. 
wttb good macbmery. The newest machines a re introduced wheo-t · b The dynamo therefore must give 40 amperes at 2000 volts for 
ever an oppor umty presents, ut many cf these are made in the 45 seconds before delivering one Board of Trade unit. Perhaps an 
old country. The visitor, as he looks around the yard, will be analogy involving more familiar quantities may best show where 
surprised to 6nd, howe'l'er, that nttempts have been made to 
obliterate the names of the English makers wherever it can be his argument is wrong. His question is equivalent to tbe follow· 
d · 

1 
d · b ing :-" Suppose I have a locomotive running at 40ft. per second 

,.one. ~unm~g Y. an :W1t ou.t disfigurement, the jealousy of the -equivalent of amperes-against tbe resistance of the atmosphere, 
Bntieher wbtob ~lasts be~ng perfectly puerile. _Nothing of the 1 f · f f th t · &c 1 2000 lb b 

nature of labour-saviDg ~PP!Jances can be see.n which are not well ax ~ ne !OD o e ram, ' ., equa to, say, . - t e 
known and _used on tblS 81_de of the Atlantic. A Boating crane equtvalent of volts. That means 40 x 2000 = 80,000 foot-pounds 

b t d t per second-the equivalent of watts. Now I want to know how 
may e pom e ou , but 1ts advantages over the fi xed cranes long will that train take to do 80 units- one unit being repre· 
geuerally in use are very questionable. sented by the amount of work done during an hour by the 

The of?ces_. ~o, of commanding elevation, near the entrance gates locomotive when working at a velocity of lOOOft. per second 
are stuffy wttbm, both from the lowness of the ceilings and the · · f 11 f 
overcrowding which exists in t hem. Nothing in all tbis therefore agamst a reststance o b.- the equi\·alent o the Board of Trade 
calls for special notice or imitation. ' • unit, namely, 1000 amperes, flowing at a pressure of one Tolt, 

Mr. Charles Cramp, the manager of tbe whole concern is the t ime occupied will be:-
dubbed president; and under him is a numerous staff. Strangely 1 (ft. per sec.) x 1000 (pounds) x 3600 (secs. ) 
then, o.s one passes along, do the dialects of Englishmen and 80,000 
Scots.men fall up?n the ear.from ~he lips of the chief draughtsmen or ~.6~,000 
bendmg over t betr boards, 10 thetr much-extolled American draw- 80,000 
ing-office. On inquiry it will be found that these men who are or 45 secs. 
do!n.g the princip~l work of the place, are, five-si xths' of them, 
BntJsb and SwedlSb. No doubt there are many young citizens 
of the United States in addition, but these, it will be observed 
are mere tracers. And the best workmen in the yard besides ar~ 
British and German. 

Eo. C. DE SECUNDO, 
Victoria ManEions, 28, Victoria-street, London, S. W., 

June 8th. 

It is difficult to conceive that this United States firm could then SIR,-With reference to the query raised by "Town Councillor " 
under such conditions, build a war vessel for us, either as well 0 ; in your l.a.st issue, the following may be of service. A watt is the 
at as low a cost, ns we could build for ourselves · and from a purely power developed in a circuit when one ampere flows through it, and 
business point of view, it is iocomprebensibie why t hey should when the difference of pressure at the terminals of the circuit is 
e~y to do it. Merely to study the very latest designs of battle- one volt; or stated in another way, a watt is the power developed 
sb1ps and cr_uisers evolved from the British Admiralty, would be only in a circuit when one coulomb of electricity flows per second past 
waste of t1me to the naval architects who have designed the uny cross section of the circuit, and when the difference of pressure 
Columbia, the "gem of the ocean and the sweeper of seas." at the terminals of the circuit is one volt. 
Still ~here are rumours afloat about grave defects existing in the . Now it can be shown that the power thus electri<!ll.lly developed 
m_acbmery of bot~ the Columbia and New York, bot, let us hope, ts equ_al to •7375 foot-pounds per second, or 44 ·25 foot-pounds 
w1thout foundatiOn, else these oce9.n greyhounds will be found per mtnute, or .,..t11 of a horse-power. 
w_antiog in time of need. _Should such defects have really been If the current continues f~r one hour we have one watt-hour. 
dlScovered, though, . there ~11l be time to remedy them in the two • Hence the Board of Trade uru~ of 190<J ~atta hour may be tak~n 
war vesse_ls_ now be_1og J;~u1lt; and possibly any little hints of to m_ean the power developed m a c1rcwt by 1~ watts, ~nd tblS 
recent Bnt~sb practt.ce m1~bt be welcome at such a juncture. c~nti!lued for. one hour. If 80,000 watts are bem_g earned by a 
.T~e ~estre to but!~ sh1ps _for us, with the object simply of ct~c~t, then m. one hour 80 B~ard of Trade umta have been 

mtmstenng to the national vam-glory, and to give the newspaper utihsed, an? th1s, at 6d. per umt, equals £2. The horse-power 
people of the Uoit~d States an opportunity to vaporise, could developed 16 107·2 H.P., and the cost would be nearly 4id. per 
hardly, I should tbmk, be worth tbe cost. Yet this business has horse-power per hour. W. H. TOZER. 
s~ many large capitalists !nterested in i~, and has friendly reJa. London, June lltb. 
tions of more tban superfic1al character mtb such powerful bodies 
as the Pennsylvania. Railroad Company, the International Line of 
s~a~ers, a?d the. Carneg:ie firm, that it might do many things 
wtth tmpumty whtcb would be deemed foolish on the part of a 
weaker combination. 

It must be rather galling, however, to the beads of the firm, who 
have been the objects of such lavish praise, to be forced to confess 
that the skilled ~ork of tb~ir yards and offices !a done chiefly by 
men who are a hens ; and 1t may be the braciDg effects of this 
bitter cup that is inducing them now to replace as far as they 
can by their own people, those of their instructors who still refuse 
to become Mturalised. No promotion may be looked for among 
the strangers until the papers renouncing king and country have 
been signed. But to their credit be it eaid, there is a strong 
fe~liog of patriotism binding together those little bands of 
Bntons and Swedes away from home; and those among them who 
have. lapsed are well described as "whitewashed" only. 

W1th these facts before us, the fear of any serious competition 
in warship building from the United States will be set at rest. The 
buildel$ on the banks of the Delaware have hardly yet completed 
their apprenticeship at the bands of the smart foreigners, who have 
tried to push their fortunes among them. These soon learn that, 
with the cost of Jiving so high, little more is to be saved from their 
earnings over there than at home ; nnd it takes a good deal to make 
up for the expatriation. 

Our own shipbuilders may well feel regret, when they contem­
plate the fact of so many highly-trained engineers from this side 
of the ocean seeking employment in the United States, and helping 
to estabJi.qb a. rival trade there; and it would be unjust to these, 
at this point, not to say a word on their behalf. In many cases 
they are men of education, who have adopted the profession of 
engineering for the love of it; and after having mastered all 
details of their craft, and worked and waited on for years without 
advancement, receiving wages the while upon which they could 
hardly subsist, naturally break away and try to better themselves. 
During the conRict that has been raging between "capital and 
labour," whilst the workroar1 has bad his share of the profits 
increased, the draughtsman's""'bas been at a standstill. 'fhis, ns a 
matter of injustice, can only result in disaster in the end ; and of 
the many indi•·ect ways that punishment may come, that which is 
here described is one of them. A BmTON. 

June 12th 

THE BOARD OF TRADE UNIT OF ELECTRICITY. 

. SIR,-Tbe B.T.U. of electrical S1lpply is 1000 watt-hours-that 
JS

1 
t he amp~res, the volts, and the time, in hours, multiplied 

together equals 1000. For instance, the following would be equal 
to 1 B.T.U.:- 10 amp~res at 100 volts for 1 hour, or 4.0 amperes 
at 100 volts for i hour. But the number of amperes flowing 
through any installation is not constant, because of lamps being 
turned off and on, therefore it is best to multiply the quantity­
coulombs-of electricity supplied by the pressure at which it is 
supplied, for 1 B.T. U. equals 3,600,000 coulomb volts. Electrical 
power is measured in watts, and a watt is that power which will 
do 1 joule of work per second. Electrical quantity is measured in 
coulombs, and 1 coulomb is 1 amp~re flowing for 1 second. 

Ampere does not denote the quantity but the rate at which elec­
tricity is Rowing round the circuit. "Town Councillor" says, I s 
a kilowatt a time quantity? No ; it simply denotes 1000 watts, 
whether working for 1 second or 1 hour, and is generally used to 
denote the power of machines. For instance, a machine giving 10 
amperes at 100 volts would be termed a 1 kilowatt machine, and a 
machine of this power would have to work for 1 hour to deliver 1 
B.T. U. 

"Town Councillor " says, how long will a machine giving 40 
amp~res at 2000 volts take to give SO units ? Now this machine is 
ginng out 80,000 watts- for 2000 x 40 == 80,000- therefore it 
will take this machine 1 boor to deliver 80 units-for 1 B.T.U. 
equals 1000 watt-hours. Be alPo says that to him it seems that 
the B.T.U. is really 3,600,000 watts. Well, this is really so, but 
when the watt !cl are multiplied by the time in seconds in which they 
have been Rowing, they are not spoken of as watts, but as coulomb­
volts, and are a measure of the quantity supplied ; or, in other 
words, "Town Councillor" would have 1·34.-horse power working 
for 1 hour for 1 B.T. U. A LEARNEil. 

East Croydon, June 11th. 

Sm,-The difficulty expressed by your correspondent, "Town 
Councillor," is by no means an uncommon one. It is also quite 
possible that the electrical engineers be bo.s consulted have been 
at a lo~s to explain the apparent anomaly, because one gets so into 
the habit of using contractions that in the course of time the 

Sm,-Formidable indeed is the mountain that "Town 
Councillor " has managed to construct from such a ~imple molehill 
as the B. T . U. of electricity. Unfortunately your correspondent 
has gone wrong from the very beginning. He says, quite ri~btly, 
that the "volt" stand!! for "pressure," bot the "ampere ' does 
not by any means stand for quantity, it is the poor "disused"(?) 
coulomb, which stands for quantity, and is an ampere x 1 second. 
'l'be ampere is the unit of strength of current, and is quite inde· 
pendent of time. 

The idea "Town Councillor" has that the ampere is a latter-day 
name for "coulomb" is quite wrong, as the most elementary of 
text-books would inform him. Again, the B.T. U. islOOO watt hours 
-a very different thing from 1000 watts-i .e., any number of watts 
x any number of hours that will make 1000. 
. G~P,ing this, th.en, it is easy to calculate h~w l?ng "T?wn Coun­

cillor s dynamo will take to sup~\[ SO B. T. U. s.; 1ts max.tmum out. 
put is SO kilowatts, therefore, at f load for 1 hour, it will have given 
80,000 watts x 1 hour = 80,000 watt hours = SO B. T. U .'s. So 
the machine at full load will take 1 hour to supply 80 units. 

The Turret, WestHeatb, Hampstead, N.W. f;[. S. WEST. 
June 11th. 

Srn,-I am not surprised that" Town Councillor" is puzzled. I 
can endorse what he has said as to the ignorance of electrical engi­
neers as to the occult meaning of the unit. Its legal meaning is 
no pu?.zle. The difficulty arises in the fact that the Board of Trade 
unit does not represent a thing but an action. The word coulomb 
was intended to represent the'' current" that could be passed by 
an impulse of one volt throu~b a resistance of one ohm in a second 
of time. Tbe ampere origmally represented "current" without 
regard to time. I have put the word current into quotation marks 
because it is the crux of the whole question. Nobody on earth 
knows what current is. We only know what it is not. It is not 
quantity. There is no such thing as a quantity of electricity. 
'!'here is a letter Q used to st!t.nd for it in equations ; but that is 
another story. The word quantity is used vaguely, and the 
ampere is very commonly regarded as a measure of quantity. But 
any and every electrician knows that this is wrong. If " Town 
Councillor" will turn again to MaoFa.rlane, be will ~ee on page 271 
why the use of the word coulomb was !Oven up. At the I nter · 
national Congress of Electricians beld in Paris in 1S81, the ampere 
was made to mean a coulomb per second ; after that there was no 
further use in practice for the word coulomb, which has been dead 
and buried in practice this dozen years . 
. T~e word "quantity" in electricity has a special arbitrary 

s1gmficaoce. It means dyne per P c os by (cm. radius)~ per cm. 
arc. It would take up too much space to explain what this means 
and is unnecessary, as "Town Councillor" has .MacFarlane'~ 
"Physical Arithmetic." 

The Board of Trade unit is a strictly conventional affair. The 
moment electricians have decided on the meaning of the word 
"current," it will become rational. As I have said, it is an 
attempt to measure an action lasting for a given period of time. 

To all intents a_od purposes the w~tt is a power unit, i?volviog 
the second. Depnved of tbe second, 1t has no more meaomg than 
33,000 has if deprived of the minute. The nearest analogy to the 
Board of Trade unit is to say that 1·34-borse power exerted for 
one hour is a unit-that is to say, just 216,000 times the work done 
in one second. 

" Town Councillor " is quite right when be supposes that his 
dynamo would earn £2 per hour at 6d. per unit. 

Westminster, June 12th. CBAROB MAN. 

A VOLUNTEER FLEET. 
Sm,-I was interested in the account of a new ship for the 

Russian Volunteer Fleet, but where does England come in ? We 
have our Volunteers, but they are restricted to the land. W hy 
should we not possess a Volunteer fleet as well 1 I feel sure that 
if a scheme were put forward, it would meet with a national 
response. We are a seafaring nation, nod it is acknowledged that 
we want more seamen for our Navy. \Vbat better auxiliary can we 
have than a Volunteer fleet in time of need 1 

Greenwich, June 11th. J. C. MERRYWRATIIER. 
(For contimtation. of Letters su page G29) 

TRE INSTITUTION OF N A\' AL AROBITEC'l'S.-Tbe summer meeting 
will be held this year at Southampton, beginning on Tuesday July 
24th. An excellent pro~amme is being arranged, particul~rs o 
wbicb will be made pubhc at an early date. 
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WATEB·TOBE LOCOMOTIVE BOILERS. 

IN the pages of an American technical magazine for 
June, we find a suggestive article by Mr. David L. Barnes 
on the present and future locomotive. It is mainly 
devoted to a consideration of the conditions limiting the 
power of the locomotive. Mr. Barnes holds that the 
maximum has been very nearly, if not quite, reached in 
t he United States. Tie argues that the area of fire -grate 
and the quantity of coal that can be burned per square 
foot per hour determines the power of the boiler, and 
this it is which ultimately fi xes the power of the engine. 
Now in the United StateR they have got grates lOft. long, 
which is as much as any man can possibly fire, and they 
put on these grates coal at the rate of 200 lb. per foot 
per hour. Further than this, he thinks, and we are sure, 
it is impossible to go on a 4ft. 8!in. gauge. In this country 
Mr. Barnes admits that 80 lb. is nearly the maximum 
rate of combustion per foot of grate. But then the con ­
ditions of traffic do not demand so much power as seems 
to be needed in the United States. W e have repeatedly 
directed attention to the fact that in United States rail ­
way practice the power required to do a given amount of 
work appears to be considerably greater than suffices for 
the same work in this country, but no satisfactory ex­
planation of the fact has ever been made public. One 
theory is, that the wheels of American locomotives are 
too small for high speeds, and it is a t high speeds 
that the discrepancy between English and American 
practice is most apparent. Let the cause, however, be 
what it may, it seems that there is still a possible margin 
in England, and that were it desirable it would be 
practicable to construct a locomotive more powerful than 
anything yet built for a British road. Yet it may be 
admitted without hesitation that to do this we should 
have to follow in certain respects in the footsteps of 
American engineers, and augment the area of our grates 
by carrying them very high and spreading them out 
laterally over the frames. This is not a policy to be 
commanded. We fancy, however, that in the height of 
the tourist season most drivers find that they have little 
or nothing in band , and that it is only by a fortuitous 
concatenation of circumstances that they are able to 
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WATER ANALYSIS. 
(To the Editor of Tht Enginttr. ) 

S1a,- l bofl to refor your correspondent "Analysis" to page 8071 In 
Spon'e " Dictionary of BngineeriDg," voL iii.. Pllrillcation of Water, &c. 

Sunderland, June 9tb. B. T . w. 
RENDERI NG. 
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generating power for railway work. Mr. Barnes greatly 
insists on the need for keeping down weight. " The 
limit of increase of dimensions must be governed by the 
maximum single grate that can be properly fired. The 
wei~ht per wheel of passenger locomotives is already near 
the limit that is safe on present track and bridges. The 
steel bridges now built are practically permanent, and 
the best road beds about as stable as it is economical to 
make them. Some passenger locomotives have now all 
the boiler power that can be given them without passing 
the limit of weight, and it is probable, therefore , that in 
future the steam passenger locomotive will not be changed 
much, although the weight and power may be increased 
a little." Mr. Barnes maintains that excessive speeds 
are picturesque but not practical, and that what is needed 
is high average speeds ; but be does not add, as he 
ought, that it is in maintaining them that the greatest 
power is needed. It is possible, we think, that the solu­
tion of tbe whole problem will be found in the adoption 
of a.n entirely different type of boiler ; in other words, in 
a radical change in the method of generating steam. 

It is not to be disputed that the locomotive boiler is an 
admirable steam generator. It is more. It lends itself 
perfectly to being carried about on wheels. I n every way 
it is suitable to its intended purpose. If the gauge of 
railways happened to be 7ft., or even 6ft., it would be 
unnecessary to suggest a serious change in form ; but 
with the gauge what it is, it must be admitted that 
in the United States the limit of power has been 
reached, although considerable sacrifices have been made, 
and that in this country the limit has also been reached, 
unless we, too, are prepared to make sacrifices. If these 
points are conceded, then it will be granted, without 
much trouble, we think, that a proposal for a. radical 
change in locomotive boilers is worth a bearing. Now a 
considerable advantage over the existing type would be 
possessed by a. boiler which, not less economical than the 
existing boiler, would weigh a great deal less, and permit 
the use of a larger grate. To us it appears that no insur­
monnta.ble obstacle lies in the way of designing a water ­
tube boiler which would comply with the necessary 
conditions. Practice with torpedo boats has proved that 
a very great s!l.ving in weight can be efiected by substitu­
ting the water-tube for the locomotive type. Again, a 
much larger grate area. than is now admissible could be 
bad, especially if outside cylinders and outside valve 
gear were adopted, in which there is of course nothing 
experimental, since tbese things are the rule rather 
than the exception on the Continent. Again, every loco­
motiYe superintendent knows that his boilers give him 
more trouble, and cost more for repairs, than anything 
else. It is more than probable that a suitable locomo· 
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tive tubulous boiler would give better results, cost ing less 
for repairs and up-keep. Ostensibly the best type for the 
purpose is that of Yarrow or Tbornycroft ; that is to ea.y, 
an express boiler with small tubes. We are met, however, 
by the di01culty that such boilers are worked with dis­
t illed water, and that they cannot be worked with any­
thing else. But again, engineers never know what they 
can do till they try. There are, of course, two reasons 
why ordinary water cannot be u sed. One is that it 
causes priming; but it is well known that locomotiYes 
can get on with an absurdly small steam space without 
priming, mainly, it would appear, because the jolting of 
the engine seems to shake the steam out of the water, 
and something analogous might very well take place 
with a. tubulous boiler. The second objection to ordinary 
water is that the tubes would quickly become furred up . 
Even this, however, might be got over, and a. special con­
struction of boiler is p ossible. Indeed, we have seen a. 
design for a. launch boiler in which every tube can be 
cleaned inside with a. steel scraper or wire brush, almost as 
easily and quickly as the flues of the normal locomotive 
~Her can be swept. A compound engine might be used 
wtth a boiler pressure of 200 lb., which would give the 
compound system a. fair chance; and lasU~', there is no 
reason why a. locomotive with a. water-tube boiler should 
prove unsightly, or, indeed, present any remarkable 
depart ure from the existing form. The advantage gained 
would be that, without augmenting weight, it would be 
possible to increase boiler power by about 50 per cent. 
For extreme speeds a wheel 9ft. in diameter would be 
found most suitable, because of the reduction of the 
number of reciprocations of the piston. But, indeed, any 
draughtsman who possesses ingenuity and a competent 
knowledge of locomotiYe engineering, will have little 
difficulty in designing either a. very fast or a. very 
powerful locomotive, by abandoning the existing type of 
generator. 

We do not at all forget that water- tube boilers have 
long since been proposed and tried in America for 
locomotives. But the failures of thirty or forty years ago 
in this direction do not establiah a warning precedent 
for us. The water-tube boiler of 1894 is a very different 
affair from its predecessors. It has gone far to turn the 
locomotive type of boiler out of torpedo boats, and it i; 
by no means impossible that it may yet play a. very 
important part on our railways. 

TilE CRISIS IN TBE GAS SUPPLY. 

M a. F IELD's "Analysis" of Gas Accounts for 1893 has 
just been issued, and confirms our recent remarks as to a 
decline in the consumption of gas in the metropolis, as 
well as in some other parts of the kingdom. It may 
happen that the extent of t he backward movement will 
not be maintained in the present year, nor in the future 
generally . If so, the extraordinary retrogression in 1893 
may be the more confidently attributed in some degree 
to the unusually fine weather. But the competition of 
the electric light is such that the statistics of the gas 
companies, especia.lly in London, must be expected to 
reveal the existence of some check from this quarter on 
the progress of the older style of illumination. Gas com ­
panies may still prosper, and we anticipate that they 
will, but they will have to share the field '1'>-ith the new 
comer. Much is being done for gas by improved modes 
of burning, and this of itself reduces the rate of consump­
tion, while conciliating the consumer. Subject to the 
rivalry of electricity and also of oil, the gas companies 
will be placed under the necessity of giving as cheap a 
supply as possible. On this point they have no small 
advantage at the present time, as against electricity, and 
if they are wise they will do their utmost to maintain it. 

Looking into Mr. Field's figureP, we find be acknow­
ledges a. decrease of 3·63 per cent. in the sa.le of gas in the 
metropolis last year, as compared with 1892. The Gas 
Light and Coke Company exhibits the la rgest decline, 
its fa.lling·off in the quantity of gas sold being 4·57 per 
cent. The Commercia.! Company shows a decline of 4·04 
per cent ., and the South Metropolitan ·78 per cent. In 
1892 the Gas Light and Coke Company showed a decline 
of ·60 per cent .. and the Commercial Company ·72 per 
cent. But in that year the South Metropolitan bad an 
increased sale of gas by as much as 2·58 per cent. The 
general result was that the consumption of gas in L ondon 
in 1892 showed a fractional increase of ·13 per cent. The 
figures for 1898 are especially striking, and show that the 
sale of gas in London last year was thrown back very 
nearly to the point it bad reached in 1890, and decidedly 
below that for 1891. A falling-off in the sale of gas to the 
extent of 972 millions of cubic feet in two years is not a 
matter to be lightly spoken of. In 1892 the net gas rental 
of the three London companies was £3,969,000. In 1898 
it was less by £ 171,000. Among the suburban gas com­
panies-twelve in number- there was on the whole last 
year a. decrease of ·82 per cent. in the sale of gas. FiYe 
out of the twelve show a decreased sale, ranging from ·70 
at Tottenba.m to 3·62 per cent. in the district of the 
Crystal Palace Company. Brentford has a decline of 3·01 
per cent., West Kent 2·34 per cent., and Richmond 1·44 
per cent. 'rhe maximum increase is a.t Mitcba.m, where 
it is a.s much as 6·64 per cent. Hornsey has an increase 
of 4·02 per cent., while in three instances the increase is 
below 1 per cent. 

Proceeding to deal with the provinces, Mr. Field gives 
statistics respectin~ eight English Corporations supplying 
gas. Taken collecttvely, these show an increase of 1·37 per 
cent. in the sale. Three have suffered a decrease, amount. 
ing to 1·84 per cent. at Birmingham, 2·70 a.t L eicester, and 
a.s much as 9 75 per cent. a.t Oldham. But in this last case 
the falling ofT- or the greatness of it-is attributed to 
the cotton strike. Ten provincial companies in England 
are specified, among whom there is on the whole a 
decrease of 1·10 per cent. in the sale of gas. The falling. 
off is 11·66 per cent. at Preston, 5·64 at Sheffield, 3·66 at 
Bristol, 1·69 at Bath, 1·24 a.t Derby, and ·15 at Brighton. 
There is an increase of S ·35 per cent. at Plymouth, 3·22 at 
Newcastle, and 3·08 at Portsea, while the increase at 
Liverpool is only ·07 per cent. In Scotland, the Glasgow 
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Corporation bad an increased sale of 4·80 per cent., while 
in Ireland the Dublin Corporation had a decrease of 2 49 
per cen t. Taking the whole range of the statistics rela­
tive to the consumption of gas in 1893, it may be said that 
the year's record is decidedly unique, as showing so many 
instances-and some on a large scale-in which the sale 
of gas has actually fallen off. It is quite possible that 
1 94 will compare Ctwourably with 1893, but we feel 
assured t hat the future history of the gas supply will differ 
in degree from the past, by a reduced rate of progress, 
though we are not predicting a ny disaster to the companies. 
They have r esources at their command which, if rightly 
developed will render t heir position secur e. But there 
are indications of a crisis which the directors and 
managers of gas undertakin~s cannot afford to disregard. 
1\Ir. F ield is doing good serv1ce to the gas interest by pour­
t raying from year to year, with such admirable clearness 
and fulness of detail, the m ass of facts lying latent in the 
p eriodical accounts of the companies and corporations. 
On this occasion we have only dealt with one feature o f 
the " Analysis," but in former articles we have gone 
somewhat at length into the elaborate and instructive 
statistics contained in the annual volnme, concerning 
which we may say that it improves from year to year. 

TB& PACIFIC TELEGRAPH SCHEME. 

b a few days we may expect to bear something definite as 
to the long-projected Pacific submarine cable project. A 
bog correspondence which has been taking place between 
Sir Charles Topper and Sir John Pender on the matter may 
be said to have brought forward some of the facts that bad 
b2en almost forgotten . There is the twofold aspect of the 
question-commercial and strategic-and both have their 
interest for engineers. The project is a vast one, the estimate 
for a r.ingle cable laid being £1,800,000, whilst the recommen­
dation of the Wellington Conference was that the rate should 
be Ss. per word, which Sir John Pender contends would leave 
only ls. 6d. per word for the Pacific cable, after the payment 
for the land lines and the other cables bad been deducted. 
Whether the Governments of the United Kingdom and of the 
Colonies would subsidise a cable so laid sufficiently to give 
i t the needful revenue to pa.y its cost, interest on const ruc­
tion, and that bee.vy depreciation or renewal fund which cable 
compe.nies must accumulate, remains to be seen. But there 
is very little doubt that the gt'Owtb of traffic over the cables 
that are laid-a growth tba.t is perhaps not very marked in 
periods of depression like the present, but is shown over 
longer comparisons-will in the end very probably lead 
to the construction of an alternative ce.ble to Australia., 
though it does not follow that it will be one tbe.t will be able 
to adopt the word rate that has been suggested. The Austra­
lian telegraph traffic is now efficiently conducted, and that 
cheaply, on the basis of government guarantees against any 
loss through the lowering of the traffic rate. As there is 
recovery from the deep depression tba.t overtook the Colonie!. 
a. year or two a.go, it may be expected that there will be a 
more marked increase in both the volume and the ve.lue of 
the traffic, a.nd the.t will stimulate the companies and the 
projectors to increase the facilities for transmission. It 
remains to be seen what the Governments will offer to those 
'vho may project the Pacific cable to ene.ble them to trans­
form that project into a fact in the future, for it is evident 
that it will need years to accomplish. I n the meantime, it 
is noticeable that the gt'eat compe.nies wbinh now do the 
service a.re enlarging the a. rea. that they serve, a.nd a. re adding 
new feeders to the great Hoes, so that it ma.y be fairly said 
that there is a prospect of remuneration for those who were 
the adventurers in days when cables were less certain modes 
of investment and more difficult to lay than now. 

TBE SITUATION I N TBE COAL FIELD. 

WE a.re again threatened with a crisis in the coe.l t rade. 
A statement has been going the round of the press 
that the coalowner3 intend to bring before the Conciliation 
Board a request for a reduction of 10 per cent. in wages. 
This statement is not quite correct. In the first place, the 
Federe.tion of Owners has not been ce.Ued together, the 
president of that body, Mr. A. M. Chambers, being still on 
the Continent. But there is every reason to believe tba.t the 
Board, on its meeting, will be called upon to consider this 
question. An application has been made from the coe.l­
owners' side of the Board " to vary the rate of wages," but no 
amount has been named. The president of the Miners' 
Federe.tion, Mr. Pickard, objects to a. demand which does not 
specifically state its amount. He thinks the coalowners ought 
to se.y how much they want. The coalowners reply that they 
had enough of tba.t last year. One of the largest coa.lowners 
in South Yorkshire, and himself a member of the Coalowners' 
Federation, puts it in this way:-" We first asked one 
e.mount a.nd then e.nother, and the public thought we did not 
know our own minds. 20 per cent. were due on the figures, 
but we offered le.ter to take 15 per cent. Now the miners' 
leaders want to put a demand for 10 per cent. in our mouths, 
because they know the figures will justify more than that. 
We she.U not ask for 10 per cent.; we shall ask the Board and 
Lord Shand to fix the amount to which ,,.e are entitled." 
This is understood to represent the situe.tion from the coe.l­
owners' point of view. In other districts the coalowners sa.y 
that a. 20 per cent. reduction is necessary, and there is a 
genera.! impression that the Miners' Federation would agree 
to a 10 per cent. reduction if the owners would ma.ke that the 
m inimum wage. But this is the one po10t to which the 
owners steadfastly object . The steam coal trade continues in 
a brisk condition, and the contracts which have now been 
concluded, both for locomotive and gas coal, have been in 
advance of the prices obte.ined la.st year. Whether this ad­
vance is sufficient to compensate for the higher rate of wages 
is another point. House coe.l is in better demand in spite of 
the varied weather, but stocks are steadily accumulating. 
Ono colliery is reported to have a stock in hand exceeding 
30,000 tons. 

TIIE TAXATION OF MACHINERY. 

MACHJN"ERY users up and down the country will bear with 
great surprise of a new practice in the rating of movable 
machinery for local purposes. It is asserted on the authority 
of the Machinery Users' Association that many of the attacks 
which of late have been made by local rating authorities upon 
me.nufacturers a.re due to a system under which a certain 
class of valuers specially ce.nvass for employment by in­
stigating the reassessment of works e.nd other properties, e.nd 
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by offering to secure a.n increase in the assessments in return 
for a commission on the increased valuation. This is a. 
system so iniquitous that at first sight it might seem to 
be almost incredible. We have, however, taken pains 
to ascertain the correctness of the matter, and, with­
out entering into details, we may say that our inquiries 
at first hand leave no manner of doubt that the allegations 
are a.ll too well founded. St'3am users and engineers have 
beard recently of various ways of assessing machinery which 
constitute a severe injustice on the manufacturing industries. 
But here is a. state of things which amounts to a positive in­
ducement to prive.te valuers, for the sake of personal gain, 
to infiate values and to be.rass and annoy machinery users 
a.hnost beyond endurance. No wonder that Sir Willia.m 
Houldswortb, M.P., should wax eloquent at the recent meeting 
of the Machinery Users' Association in denunciation of such 
a practice. If some remedy cannot be found for this abuse 
the proprietors of manufacturing establishments will be.ve an 
additional and powerful cause of complaint. Already the 
action of union authorities on this rating question is suf. 
ficiently difficult to bear with eque.nimity. If, however, 
secret espionage is to be encouraged it will not be without its 
efTect even en the demand for machine plant in thi~ 
country. The matter is one with which the every-day business 
interests of the engineering and machinery t rades are closely 
bound up, and machinery users should receive every assist­
ance in their resistance to this new impost from manufacturing 
engineers themselves. 

THE ENGI NEERI NG TRADES AND SBORT HOURS. 

"ONE swallow does not make e. summer," is a. truism which 
we would just now carefully impress upon some employer 
members of the engineering trades who are disposed to view 
too seriously the action of those engineering firms in the 
country who have conceded the forty-eight hours week. The 
recent conversion of the additional Manchester engineering 
concerns to the example set by Messrs. Matber and Platt, 
following upoo the adoption of the new system by one of the 
leading agricultural engineering producers in Bedford, and 
by certain of the Sheffield and Birmingham engineering 
houses, may at first sight lend encouragement to the idea 
that the eight-hours question is settled . It should, however, 
be pointed out tbe.t these instances are merely drops in the 
bucket, compared with the overwhelming sea. of employer 
engineers, both private and joint-stock, who continue to 
resist the new departure. The examplel! quoted are rather 
to be regarded in the light of individual experiments than as 
establishing any settled dictum that the forty-eight hours 
week can be adopted in the engineering trades without in­
creasing tbe cost of production. The views which e.re here 
and there being expressed on the progress of the eight-hours 
movement need that this should be specifically borne in mind. 
Special circumstances of different works, too, or their pe.r­
ticula.r class of manufactures, may lend sufficient warrant 
for the trial of the new venture by single firms. But the 
main body of employers continue convinced that the adop­
tion of the eight-hours day would only mean a repetition ol 
tbe well-remembered effect of the introduction of the nine­
hours system, and that there would be a further curtailment 
of productive capacity, e.like by machinery and hands, 
together with a. necessary rise in dead charges. 

LITERATURE. 

Setoage Disposal in the u-nited Slates. New York : D. Yan 
Nostrand and Co. London : Sampson, Low, e.nd Co. 1A94 

T ars large volnme is tbe joint production of Mr. G. W. 
Rafter-acting under instructions from Messrs. D. Yan 
Nostrand and Co.-and M. N. Baker, associat e editor of 
the American Engineer img News. They were engaged 
independently of each other, h aving in view the p ro­
duction of a manual on "Sewage Disposa.l in the United 
States." They ultime.tely combined the information t hey 
ha.d collected, which they state was compiled for the use 
of American engineers. A perusal of the work, howe'\"er, 
enables us to se.y that i t will be read with advantage by 
all engineers, chemist s, and biologists, who a.re interested 
either in the prevention of river pollution, or in the 
questions of water supply and sewage disposal, which are 
practically inseparable subjects. The authors modestly 
state that " the amount of original matter in the book is 
relatively small," but we consider they deserve thanks for 
collecting and sitting so much useful information out of 
t he mass of available data, and of published expert 
opinion. 

The first part of the book is devoted to the considera­
t ion of water-borne comm unicable diseases, in fectious 
diseases of animals, and river pollution occasioned 
thereby, and also that caused by manufacturing refuse. 

The legal aspects of the question a re touched upon at 
some length, and t.he decisions in cases that have been 
tried in the States are quoted. Data are given as to t he 
r elation between the water consumption of various 
American cities and the disposal of sewage, both present 
and prospective . The advantages and disadvan tages of 
separate and combined systems of sewerage are investi­
gated, and much information is given as to the practice 
in America, which is in accord with that elsewhere, as all 
are agreed that it is better to avoid the great variations 
in volume of sewage which occur where the whole rain­
fall is admitted to the sewerage system, causing difficulties 
of an engineering and sanitary nat ure, both in the sewers 
and at the outfall. 

To all who are engaged in dealing with the question of 
water supply or sewage disposal the importance of a full 
knowledge of what is known o.s nitrification will be 
recognised, and the authors make full and free use of the 
original experiments and researches which are recorded 
in the reports o f the State Boar d of Health of Massachu­
setts. These contain information of the greatest value, 
and afford ample materials for reference, as is the case 
also with experiments carried out in this country by 
Warington, F rankland , and others, which are r eferred 
to appropriately. The available data. from these sources 
are summarised in a concise way, and show clearly that 
filtration is not a mechanical straining and chemical 
oxidation, but is a biological process, and must be ";ewed 
in that light by those who have to deal with the problem 
ot sewage disposal. From a sanitary point of view the 
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purification of sewage by filtration through land is now 
known to be a process by which the organic matter con­
tained in it, and which in cer tain conditions becomes dan­
gerous to health , are converted into their harmless 
inorganic constituents. The knowledge of t his enables a 
c lear line to be drawn between the methods for the dis­
posal of sewage upon land for agricultural purposes­
having in "iew commercial results-and the large nnmber 
of cases where the first consideration is the absolute 
destruction of harmful m atters . The failure t o recognise 
this broad distinction leads to the frequen t conflicts that 
arise, and this book contains much that will assist to 
prevent such conflicts. 

The bearing of climatic conditions and temperature 
ar e considered as being important features in connection 
with the disposal of sewage on land. Some useful practi­
cal experiments a nd observations are recorded, and the 
conclusions arrived a t are that where the m ean tempera­
ture of the air in the cold est winter months is not lower than 
'20 deg. or 25 deg. Fah., and that of the sewage distributed 
is not lower than 50 deg., purification by broad irrigation 
might probably be effected without serious interntption 
from the frost. Below the before-mentioned m ean 
temperature purification by broad irrigation will be 
probably considerably interrupted by frost, the purifying 
action of filters by the nitrifying organism being 
gree.tly in fluenced by temperature. The data. given 
may be usefully st udied by those who rely upon land for 
the purification of sewage. 

Tables ar e ~ven of the composition of sewage, and of 
the values of commercial fertilisers, determined by 
observations m ade at the New York State Agricultural 
Experiment Station, with a view to indicate the theo­
retical value of the nitrogen, phosphates, and potAsh of 
sewage, in relation to the composition of the various 
soils used for sewage disposal. 1\Ir. H a.zen-the chemist 
in charge at the Lawrence Experiment Station- made a. 
series of observations with various chemical precipitant11, 
the results being tabulated afford va.lua.ble records for 
reference. The effect of th e aeration of the effluent water 
is referred to, and the conclusions arrived at by Messrs. 
Dupre and Dihden in this country are confirmed by the 
investigations of Messrs. H ine and Brown in America. 
These show that the O::\c'idation of organic matter in we.ter 
is not " hastened by vigorous agitation with air or by 
air under pressure," although the presence of oxygen is 
important in order to secure the purifying operation of 
the nitrifying microbes before r eferred to. The same 
opinion was given by the late Dr. Angus Smith in a. 
report to the Local Government Board in 188'2 in these 
words: "In all cases putrefaction is delayed by aere.lion . 
The oxygen recover s itself in the aerated specimens 
better than in the non -aerated. Nitrates arc formed 
more readily in the aerated than in the non-aerated 
specimens." 

The cost of distributing sewage on land, and the arrange­
ments of carriers for effecting this, are described, and 
numerous practical illustrations are given. Reference is 
made to the experiences which have been gained by the fruit 
growers in California, where sewage has been applied in 
connection with fruit culture. Much information is g iven 
o.s to the agricultural results oMained from various 
sewage fa rms in the shape of crops, cattle fattening, dairy 
produce, &c. Wbere heavy green crops exceed the 
demand for them at the time of their p roduction, silos are 
recommended, in which the excess can be stored. Many 
examples a.re given of chemice.l pr ecipitation works, 
sewage farms, and land fi lters, that have been carried 
out in the United States, and t he detailed illustrations 
afford a. mass of practical information of much value. 

The authors state "that the book is now other than 
relatively complete is not pretended ; it is m erely put 
forth as representing the best effort in this d irection of 
which the joint authors ar e capable at this time." The 
success they have already attained should encourage 
them to pursue their labours in the same direction , o.s 
the volume before us contains much information of 
p ractical value. 

L UXEMBURG WORK EXHIBITIO~. 

I N an article on the railways of Luxemburg, published in 
THE ENGINEER of 18th March, 1892, the accompanying map 
showed the extensive iron ore deposits in the south-west of 
the country. This national wealth has given rise to an 
important iron industry; and, as the proportion of phcs­
pborus in the ore is sufficient to require the Tbomas­
Gilchrist process, the quantity of basic pig is gTadually 
increasing, being now made by all the twenty-three blast 
furnaces, while some important steelworks fin ish on the spot 
the production of five furnaces. Were the iron industry not 
predominant, there are half a. dozen others wbio~ would be 
considered important in a little country whiC'b is no larger 
the.n an average E nglish county. With the two.fold object 
of bringing before the public products manufactured in 
Luxemburg, making known her industrial resourcts, and 
opening up new me.rkets on the one band, and on the other 
introducing small motors, machine tools, and le.bour-saving 
o.ppliance11, the Government haa organised an "Expositlon 
du Travail " to be held in Luxemburg City, from tho 20th 
of August to about the 20th September . Wbile fini~hed pro­
ducts are only admissible, so far as they h ave been to e. con­
siderable extent manufactured or perfected in the country, 
ra.w or semi-raw materials, motors, machine tools, and labour­
saving appliances mo.y be sent from any country. Technical 
instruction will be represented, and trade journe.ls and 
ca talogues, besidf's technical works, will be admitted to the 
reading-room. The charge for space is very moderate and 
no customs dues will be charged. Steam, gas, water' and 
electric current for the motors exhibited will be supplied a t 
cost price; and power from the main sbe.fting will be charged 
lfr. 25c.-one shilling per que.rter-borse power per day. As 
it is des!red to make a. special feature of improved metbrds 
and apphancos for forging iron and working up zinc or tin­
plate, special fe.cilities and moderate terms will be accorded 
under th_is head. Application for space may be made, nod 
furlher mformation obtained from hl. J. P. Henrion, Con­
seiller du Oouvernement, Luxemburg. 
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THE CONVERSAZIONE OF THE ROYAL SOCIETY. 

LAsT Wednesday night, the secoud and last conversazione 
of the Royal Society was held a.t Burlington H ouse under 
the presidency of Lord Kelvin. ' 

H 

1\Ir. Shelford Bidwell, F.R.S., 
brought under the notice of 
those present a. new phenome­
non in optics, which be bad 
:first mad e public at the pre­
vious meeting of the Roya.l 
Society. A disc of thin metal 
with a round hole in it was 
caused to turn in the optical 
la.nteru, and on the screen it 
threw the little disc H, which 
moved round in the larger 
circle represented in Fig. 1. 
H was of a. green colour, be-

FIC. t. cause the rays were passed 
. through a plate of green glass 
m front of the lantern. When caused to travel a.t a. certain 
velocity, .it was see~ by the eyes of t;nost persons to be 
follow:d 1n a. larger ~1rcle by the ghost 1ma.ge K, which was 
of a. Vlolet colour; 1t seemed to describe the larger circle 
because of the unsteadiness of the eye, and when the eye wa.~ 
firmly fixed on the centre A, the ghost image seemed to travel 
on the inner circle, a.s a.t W. It was not a ca.se of comple­
mentary colours, otherwise K would have appeared to be red 
instead of violet. The more slowly H moves, the nearer to 
it is the ghost image K; the latter is always one-fifth of a 
second behind K. 1\Ir. Bidwell thinks the effect to be almost 
entirely due to some a ction upon those nerve fibres in the 
retina which are sensitive to violet. He a.lso exhibi ted a 
modifi:d for~ of Ch~rpent~e~·~ experime~t, dex_nonstrating 
the. brtef per1od ?f msens1~il1Ly to lummous 1mpressions 
wh1ch follows the 1mpa.ct of hght upon the eye; 1\Ir. Bid well 
did it by strong transmitted light, instead of using Charpentier 's 
opaque discs with sectors viewed by reflected light. 

hl.r. G. J. S nelus, F.R.S., described the Wa.lra.nd-Leg enisel 
p rocess of steel manufacture a.s applied to steel castings. 
Tllis process, he said, is a. modification of the ordinary acid 
Bessemer process, the object being to ma.ke solid steel suitable 
for castings a.nd so fluid that small converters down to 5 cwt. 
ca.n be successfully used, thus enabling ordinary founders to 
make their own steel castings. The process consists in 
a~?ing about 7 per ce~t. ferro-silicon, containing 10 per cent. 
silicon, to the meta.l1n the converter at the end of the ordi­
nary blow, then blowing again for about two minutes. The 
combustion of the added silicon produces so much beat th at 
in two minutes the temperature of the steel is increased 
250 deg. C., a.nd the steel, therefore, is very much more fiuid 
and sounder than ordinary steel. If pure materials are used 
it is equal to crucible steel. He also exhibited what he 
called "the t riumph weldless chain," a.nd ad ded that this 
chain is made from best steel wire by a. mach ine of American 
invention, one machine taking the wire from the coil, 
straightening it, and making the links a.nd chain complete at 
the rate of from 100ft. to 300ft. per hour. The chain be 
said, is twice as strong as a best welded chain of equal weight, 
and is suitable for all engineering purposes, especially for 
yachts, where lightness and s trength a.re important, driving 
machinery, horse, cow, and dog chains, window sashes a.nd 
p icture hanging. It is made by the Weldless Chain Co., 
St. Helens, Lancashire. 

Professor Elisha. Gra.y exhibited what be has called the 
" tela.utogro.ph," in which the p rinciple of the pento.gra.ph is 
applied to electric telegraphy. Four line wires are required 
for the instrument. The writer at one station uses a lea.d 
pencil, attached mechanically to the apparatus, a.nd writing 
upon ordinary paper, transmits to the distant station a fac­
simile of his handwriting, a.t his ordinary writing speed. 
Sketches, sketch-portraits, diagrams, plans, trademarks, and 
the like, as well as the characters of hieroglyphic alphabets may 
also be transmitted. In the experiments with the apparatus, 
resistance equal to four miles of line wire was inserted between 
the two instruments, and when care is taken to keep the 
pencil always on the paper, it was stated that the sender 
could write at the ra.te of thirty or thirty-five words per 
minute, with successful transmission. It is a step-by-step 
system of signalling, and it was stated that a three or four 
watts current is sufficient to work through twelve or fifteen 
miles of line wire. The receiving instrument works with 
considerable force, a.s can be felt by holding the writing 
portion in the fingers. This telegraph should be of special 
interest to those illustrated newspapers which sometimes wish 
to send drawings, say from a. seat of war, quickly. The in­
struments have but just arrived in England, and the repre­
Fentatives of Professor Gray are to be found at 16, St. Helen's­
place, London. 

Professor Oliver L odge exhibited a. sensitive detector of 
electric radiation and an emitter of the same. He said that 
electric charges suddenly imparted to a sphere or other con­
ductor oscillate a. few times before settling down in equili­
brium, and these oscillations emit waves into the et her, which 
a. re in all respects light, except that they are not visible, being 
much too big. Hertz first experimentally proved their exist­
ence. To-day the detection of them is easy, and the most 
sensitive detector, he stated, is now exhibited in a. compact 
a.nd portable form. It consists of a minute battery galvano­
meter a.nd a ba.d joint, a.ll inclosed in a small cylinder 3in. by 
2in. The rest of the instrument is a. lamp and scale. Electric 
waves being generated in the neighbourhood, the resistance 
of the bad joint varies and the galvanometer is disturbed. 
With this receiver all ordinary optical experiments ca.n be 
repeated, using the long electric waves instead of the ultra­
microscopic waves of the same kind to which the eye 
responds. 

Mr. J. Wimshurst exhibited models showing an improved 
method of communication between shore stations and light­
ships, or other like purposes. The method consists of arrang­
ing suitably wound coils of insulated wire AB upon the 
swivel p in K K-Fig. 2-of the moorings, the one coil being 
in communication with the shore station a.nd the second coil 
in communication with the ship. Signals or sound are 
transmitted by induction, or by electro-magnetic induction. 

K A B K 
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This arrangement is more especially for t elephonic commu­
nication. Mr. Wimshurst, however, ste.ted that be lighted a. 
lamp through it by induction. 
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Miss Edna Wa.lter , B.Sc., and tfr. H. B. Bourne exhibited 
a. projective goniometer. By means of t h is instrument 
devised and constructed by the exhibitors, the projection of 
a. crystal on a. sphere is actually accomplished, 1·ealising in 
practice the fundamental a ssumption of the theory of 
crysta.llogra.phy ; the instrument is thus of value in demon­
strating the axioms of the science. If necessary, a.ngula.r 
measurements can be made from the image, but these only 
a.tta.in an accuracy of about 40' in 60 deg. = one per cent. 
which is inferior to tha.t attained with a goniometer. ' 

Professor Sylvan us P. Thompson, F.R.S., among other 
things, exhibited the revolution of a large copper egg, of an 

oval block of alu­
minium, a.nd of a. watch 
in a. rotary magnetic 

FJC • .3 field. Fig. 3 will give 
a.n idea. of the arrange­
ment, which consisted 
of a. massive ring of 
soft iron, with coils of 
wire round it at in-
tervals, through which 

coils a.n electrical current could be sent in a. suitable manner. 
The egg lying do,vn would begin to spin, and at last work 
itself upright, and spin on encl. 

The Postmaster-General exhibited a. Whea.tstonc's auto­
matic transmitter, running up to 600 words per minute, 
driven by Willmott's air motor. The a.ir motor in this 
instrument dispenses with the 42 lb. weight which, when the 
instrument is running at 600 words per minute, requires 
rewinding by the operator every few seconds. The air motor 
being applied directly to the excentric axle dispenses with 
the whole of the train of wheel work, the friction regulator, 
and complicated fiy -wheel. The speed of the instrument is 
regulated by opening or contracting the nozzle regulating 
the supply of air. The power req uired is so small that 
the instrument can be driven at a. moderate speed by 
simply blowing into it with the mouth. He also 
exhibited Professor Hughes' ty pe printing telegraph, driven 
by Willmot's air motor. The air motor in this instru­
ment takes the place of the 132lb. weight previously used, 
and dis penses with the whole of tbe winding gear, and 
nearly all the train of wheelwork, the motor being applied 
directly to the printing shaft. The air motor is seH-starting 
in any position, and will run continuously without any aid 
from the operator. W hen running by means of compressed 
ai r , the instrument is more steady than when driven by 
weight, due to the fact that there is less weight in the whole 
instrument. 

Mr. Cla.ude Va.utin exhibited some white coherent lumps 
of metallic tungsten, a metal which has not been seen 
in such a. state of aggregation before. He also exhibited 
specimens of metallic chromium, manganese, and iron, free 
from carbon, as well as fused a.lumina., obtained during re­
duction of the metallic samples. The specimens had been 
reduced from their oxides by means of metallic aluminium. 
The oxide of the metal to be reduced was intimately mixed 
with finely divided aluminium, and heated in magnesia-lined 
crucibles. 

Professor Norman Lockyer exhibited some maps and plans 
which accompanied the report of the Egyptian Government 
on the Nile reservoirs. Sir Da.vid Salomons exhibited two 
new contact makers and breakers for induction coils. 
Professor C. V. Boys exhibited photographs of apparatus 
used by him in finding the Newtonian constant of g ravitation. 
Lord Ross exhibited some original drawings of the l\1ilky 
Way, made a.t the Birr Castle Observatory. Messrs. T horny­
croft and Co. exhibited models of torpedo boats, and of their 
water-tube boiler. Mr. Charles Bradbury exhibited a new 
calculating machine. 1\fr. C. T. Snedder exhibited apparatus 
for heating pillows, pads, a.nd such like things by electricity 
for hospital purposes. Mr. J. W . S wan exhibited gold leaves 
made by electrical deposi tion, quite transparent, a.nd t ra.ns. 
mitting green light. Mr. W. Kurtz, of New York, exhibited 
photographic prints, in which the colours of nature were 
imitated by synthesis, by the process of Dr. H. W . Vogel, of 
Berlin. 

GERMAN E LE CTRI CAL ENGINEERS IN 
CONFERENCE. 

Two years havt> jus~ elapsed sine~ the for!Dation took place in 
Germany of the Umon of Electncal Engmeers of Germany­
Verband der Elektrotechniker Deutschlands. The Union was 
constituted under the auspices of the principal and other fi rms 
engaged in the various branches of the electncal industry for the 
purpose of establishing a more intimate connection between 
German electrical engineers, !lnd to promote the commercial and 
technical interests of the profession. It might, in fact, be likened 
to a combination of our own I nstitution of Electrical Engineers 
and the Electrical T rades Section of the London Chamber of Com­
merce. The Union held its first annual assembly in Cologne last 
year, when a very large gathering of the members took pl&ce. 
The not ·inconsiderable number of some eight hundred adherents 
to the Union were down on the books at that time. Various 
paperd were read and discussed, and different commercial 
matters were considered ; but the Union had hardly got 
into proper working order. It has taken another year to 
improve the position of the societ y, the president of which is the 
well-known Dr. Slaby. The mutual relations of the members re­
quired cementing together, the action of the adherents in regard 
to matters of general importance to the industry needed consolida­
tion, and an official organ of the Union was considered to be 
essential in assisting the promotion of the members' interests. 
Several steps in advance have been made in the direction of 
attaioin~ these objec~. In the first pl!'-ce, a ?ontr!'-ct h~'l been 
entered m to under wb1ch the Elel:t,·oleduw;clu Zeltschrift-httherto 
the organ of the Electrotecbnical Society of Berlin-has now become 
the official journal of tbe Union. Mr. F . Uppenborn, who has so 
ably edited that journal during the past few years in conjunction 
with Mr. West, now retires, and becomes the electrical engineer to 
the city of Munich. In the second place, the Union required an 
efficient secretary, and probably no better man could be found for 
the position than Mr. GisbertKapp, whose agreement with the U nioo 
has now been finally ratified , a remuneration of £1000 per annum 
being guaranteed to him. Whilst sorry to Jose Mr. Kapp from our 
midst, we at the same time tender him our congratulations and good 
wishes for his future success. I n the position be ha.!' now taken up, 
Mr. Kapp will also net as co·editor w1tb Mr. West, of the Eld:tro­
tedtni.!che Zeitsclt•·ift. The decisions in these two cases were arrived 
at on the occasion of the second annual meeting of the Union held 
in Leipsic, on Friday and Sr.turday last, Mr. Kapp on his part 
expressing his thanks for the confidence shown in him, and assuring 
the members that he would not fail to do everything to promote the 
interests of the Union. Although in point of numbers the gather­
ing in Leipsic was hardly as good as that in Cologne, yet tbe 
proceedings were of an important character. Two days previously 
the third assembly took place-in the same town-of the F ree 
Union of Representatives of Electricity Works, a society dealing 
purely with the interests of the central electric light stations 
associated with the Free Union. It was t>robably in celebration of 
the assemblr in the sa~:qe week of the two Unioqs that t he Electrical 
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E xhibition held in the Crystal Palace was organised, where the 
many applications of electricity were demonstrated. Returning, 
however, to the proceedings of the Union of Electrical Engineers of 
Germany, it was stated the number of members was about the same as 
last year, namely, some eight hundred, and it was decided to alter 
the name of the Union to that of the Verbaod Deutscher E lektro­
tecbniker-U nion of German Electrical Engineers. .After the 
general business of the meeting bad been transacted, the considera­
tion was commenced of a formidable list of papers. In t reating of 
the scienti6c electro-cbemistry of the present and the technical prac­
tice of the future, Dr. Oatwald expressed the opinion that an improve­
ment in thermodynamic machines would only be possible by 
working a t higher initial temperatures. A solution of t he ques. 
tion, he r emarked, might lie in the direction of gas engines, bot 
the most impor tant problem was to obtain cheap energy. Electro­
chemistry would be the means of solving tbe p roblem, doubtless 
':iy means of some type of unknown galvanic battery. The Nissl 
telephone system was then described by Mr. Ross. It consists in 
the employment of a single wire leading to a telephone exchange 
for the use of several subscribers, clockwork mechanism and con · 
tacts bringing each individual subscriber into communication with 
the exchange once every minute. The method was also recently 
described before the Vienna Electrotechnical Society, but it 
is doubtful whether the system is of any practical value. Passing 
on from the question of lead safety fuses, which subject was dealt 
willt by Mr. C. P. Feldmann, Mr. W. Labmeyer discussed at some 
length the principle of rotary current plants and rectifiers, or , as 
they are termed down at Portsmouth, "motor commutators." The 
system described is identical with that employed for some time 
past in connection with the Bockenbeim electricity works, and the 
transmission plant between Bozingeo and Biel in Switzerland. A 
paper by Mr. G. Kapp was then presented, dealing with the 
historical development of electric lighting in England, and t he 
projected electric railways in this coontry. Some investigations 
by Dr. G. Rossler and Dr. Wedding into the pressure and current 
curves of various types of alternators, and their influence upon the 
lighting power of alternating current a rc lamps, were then made 
known. Among other papers read was one by Mr. Dolivo­
Dobrowolsky, dealing with direct current machines for a three-wire 
system. Tbis method consists in the employment of a sin~le 
dynamo in conjunction with a compensating coil and compeosatiD(: 
wire, ful6lling the same conditions as do two dynamos connected 
in series and using a third wire. As far as can be ascertained, this 
system has not been practically applied, although, in justice to it, 
it should be mentioned that it has only recently been devised. 
Various suggestions were made hy members that committees 
should be appointed to deal with different questions affecting the 
industry, and the proceedings closed with the intimation that the 
next assembly of the U nion would take place in Munich in 1890. 

THE I NCORPORATED ASSOCI ATION OF MUNI. 
CIPAL AND COUNTY ENGINEERS. 

TB£ following programme of the annual meeting to be held at 
25, Great George-street, London, on Thursday, Friday, and 
::iaturday, the 21st, 22nd, and 23rd June, 1894, has been issned :-

Tiwtsday, 21st June.-10.80 a.m.: Council meeting. 11.45 a.m.: 
General meet ing. Annual report. Presentation of premiums. 
General business, &c. Mr. Scoooes-That the Articles of Associa­
tion be amended by inserting in Article ~ the words "Eighteer:-
18-0rdinary Members,'' in lieu of ''Twelve Ordinary Members." 
President's address. Paper and discussion-" Arrangements for 
Sterilising Cholera Dejecta, &c., adopted at Newca.stle-oo-Tyne," 
by W. G. Laws, Newcastle. 1 p.m.: Adjournment. 2 p.m.: 
Papers and discussions- "On some Es:perimeots with Model 
Wheels and Road Coatin~," by Thomas Codrinl'(ton, London; 
"The Development of Samtation in America," by Lt . . Col. Jooes, 
London; "Irish County Surveyorsbips and the Grand Jury System 
of I reland," by R. B. Sanders, King's County. 4.30 p.m.: 
Adjournment. 6.30 for 7: Annual dinner at t he Holborn 
Restaurant-evening dress preferred-tickets 7s. 6d. each. 

Friday, ':lf}.ttd June.-10.30 a.m.: Papers and discussions-" Main­
tenance of Main Roads in Urban Districts," by J. E. Swind le­
burst, Bnrton; "The Bradford Corporation Electricity Supply, 
with the resolts of four years working," by J. N. Sboolbred, 
London ; "Electric Street Trams," by R. Hammond , London. 
12.40 p.m.: Leave the Institution of Civil E ngineers and proceed 
to Westminster Bridge station, and take tickets for Mansion House. 
Reception by the Lord Mayor. 1 p.m.: Tbe Lord Mayor, the 
Right. Hon. George R. Tyler, will receive the members at the 
Mansion House. 1.40 p.m.: L<?ave the Mansion Boose by breaks, 
and proceed to visit the Limmer Asphalte Works, where on arrival 
the members will be received by the manager . After luncheon, a 
short paper will be read by Mr. Blake descriptive of the process of 
manuJacture, which will be fully demonstrated and explained . 
4 p.m.: Proceed to Nelson's Meat Stores, Blnckfriars, where the 
members will be received by Sir Frederick Bramwell or Mr. H arris, 
who will accompany the party over the works and explain the 
process. Fare for breaks, 2s. 6d. 

Sat1mlay, 23rd J une.-10 a. m: Members will embark on board 
the River Queen or other steamer , kindly provided by the 
president, Mr. A. M. Fowler, at the Temple Pier, and proceed up 
the river to 'l'eddington, passing tbe new lock and foot-bridge at 
Richmond. Arriving at Teddington, an inspection will be made of 
the sewage works. Luncheon, 2s. 6d. each. Trains leave Tedding­
too 1.7. 1.24, 2.6, 2.28, 3.7; arrive Waterloo 1.52, 2.8, 2.51, 
3.15, 3.50. 2.30 p.m.: Leave Teddiogton for Molesey. Inspection 
of the Molesey Sewage Works. A.n opportunity will be afforded 
of visiting H ampton Cour t Palace and Grounds. Trains leave 
Hampton Court 3.35, 4.38, 5.20, 6.40; arrive Waterloo 4.18, 
5.21, 6.2, 7.23. 

THE NORTH-EAST COAST I !iSTITUTION o•· E.'\'CINEERS AND SHIP-
80 ILDERS.-The annual excursion of this Society \vill be on July 
19th. It is intended to visit the Coo sett I ron Company's works. A 
special t rain will leave the Centrt\1 St.ation, Newcastle-on-Tyne. 

htPORTANT ML'\'ING ENTERPRISE IN COMBERLAND.-On the 8th 
inst. , many of the engineers, mine managers, and other gentlemen 
interested in the iron trade of the district, were present at th e 
Winder mine of the Cleator Iron Ore Company, to witness the in­
auguration of the mine and the starting of the pumping machinery, 
which was done by Mrs. Ainsworth, wife of one of the proprietort'. 
Owing to the fact that all the water for which provision has been 
made has not yet been met with, and that there is little standage, 
it was not deemed prudent to run the engine much above half speed. 
Considerable interest had been aroused in the district owing to the 
management havi::g decided, contrary to local custom, to aboli~h 
stage pumping and to force the water to the surface in one direct 
lift. The pit which was 6\tok through rock, &c., under the direc­
tion of Mr. J. G. Howes, the company's mining engineer, is 820ft. 
deep, and has struck the ore at depths of 540ft., 696ft., and 820ft. 
The sinking, which has occupied three and a-half years, has been 
most successful, and everything at starting went without a bitch. 
The pumping machinery, which was supplied by Messrs. Hatborn, 
Davey and Co., of Leeds and London, consists of a compound con­
densing differential engine on the surface, with cylinders 34in. and 
58in. diameter by 8ft. stroke, working two ram pumps 13in. dia­
meter by 8ft. stroke, placed 820ft. below and forcing to the surface 
in one lift. After the start, Mr. Ainsworth, returning t hanks for 
the to.ast of his health, expressed his opinion that the day of high 
royalt1es bad passed. There was no reason why large quantities of 
iron should not be produced in the district, provided t hey sank 
deep, .and bad the b~st modern appliances for t11rning out ~ large 
quantity of ore, and 1f the royalty owner met them by reduc10g bis 
roy.alty he would ?Ot be out of pocket, .as .the larger qua.ntit y 
wb1ch must be raiSed to make a deep s1ok1ng pay would bring 
him in the same annual sum. 
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SIX GERMAN STEAM BOILER EXPERIMENTS 
WITH THE SAME COAL (RUHR.) 

By BnVAN DO~'l{JN1 M.I.C.E. 
SUMMARY OF TlHAT,S. 

(Concludtd from page 510.) 
(8) A114lysis of tlre Jwt gases.-To test the more or less 

perfect combustion of the co&l, and the corresponding loss of 
beat, it was necessary to determine the chemical constituents 
of the gases of combustion, the amount of draught and the 
temperature, as compared with that of the a.ir admitted to 
the grate. Samples of the gases for analysis were ta.ken at 
the damper end of the different boilers, and behind the fire 
bridge. The draught and temperature were measured at the 
chimney damper. Small tubes were introduced at these 
places, to draw off the gases and to admit thermometers. 
Yarious apparatus were used to determine the CO and 0, 
and the results formed a. check upon each other. ~amples 
were taken every fifteen minutes at the boiler end, 
while those obtained behind the bridge were drawn 
off continuoualy for two hours. These were enclosed in 
glass bottles of 1·8 gallons capacity. As the water was 
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boilers bad to be forced, to generate sufficient steam for the I of heat to the chimney. We must 1\lso notice tba.t the ther­
engines at the Exhibition . The uniformity of the experiments mal efficiency of this boiler is lower than that of No. S, 
was &lso a.1Jected somewhat by the different pressures of although the same qua.ntity of co&l per pound per square foot 
steam required, bot this bad little influence on the perform- of grate surface was burnt in both cases, and toe bot gases in 
a.nce of the bnilers. No. 2 were carried oft at a lower temperature. This shows 

With the first boiler the same coal was used for about two that tbo thermal efficiency of a. boiler should n ot be judged 
hours before the trial. The usu&l stoker acted throughout, only by the low fin&J. tempera.tur~ of the hot gases. 
and by desire of the owner 24·6 lb. co&l were burnt per ~be tberm&l effi~1ency of boiler No. 3 was, as we . have 
hour per square foot of grate surface. The same conditions sa.1d, 8 per cent. b1gher than that c;>f No. ~· A~cordJDglr, 
were adhered to in the trial of the second boiler. There was we find that the bot gases were less diluted wttb a1r on the1r 
some delay in beginning the test of boiler No. 3 which was way from the fire-bridge to the end of the boiler, and hence 
consequently shorter tba.n usu&l, and the produ~ts from the their temperature w~s maintained. Tbe fina.~ temperature, 
grate were not so folly determined. A marked peculiarity of 595 dcg. Fah.,. was h1gher, and the excess of a.1r 0·6 per cen~. 
the fourth experiment was that the quantity of residual at the fire-br1dge, and 1·2 per cent. at. the ~amper. In thts 
products was much sm&ller than in the other trials. This case. t~e soot doors,,&:c., were made t1ght wttb asbestos, and 
was noticed, and on the second day the quantity was the JOints of the bnckwork carefully cemented. 
especially checked, but wi~b the same result. It was In boiler No. 4 there was the greatest excess of air, 
supposed that when cleaning the " Carlo " grate, part of the 0·83 per cent. at the fue-bridge, while tbe minimum at this 
ashes and slack were pushed under tbe low fire-bridge, and spot in the other boilers was 0·25 per cent. This is explained 
could not be weighed; also with this type of grate the ash by the exceptional position of the furnace, which projects in 
was lighter than usual, a.nd tbe quan~ity less. The fifth front of the bt>iler, and is protected only by a. wall from the 
experiment was not satisfactorily carried out until after extern&l air, while iu the other water-tube boilers the furnace:> 

No. I.-TalJft of R uultt of E .rpe,·i,ttllf4 on Si.J· Boilers tritlt 10.me C()(l./. 

Type of BoUer. 

( All trlala 9 to 11 hours.) 

0 .. 
~ 
f~ 
;!).<! 

~~ 
"-.§ 
a" 
3 ... 

U1 

I 
d .. .a 
f 
a a 
{!. 

Feod-water . 

.. ~ t>o 
.. 

8. a S.ai ::>:0 0 

-g iJ ~ :§.~ .... 
f 8.'- '!: fo 
8. o;; 8.-g ...... ""' .. gg .. g_ 
».:::- foil 

B eatlog aurlaeea. !Quantity of cool. lAsh and cllokor 

ci 
..... . .. .. . 

0 - -go ='8!3 <> 0 :t <> - g _g .... . .: "' . -.. g '§ :f'§ ., ... ., 
&~:fd ~ ;!) --$ "':8 1: ., .,, .. 

"- :3s " ';J g - S- &s s ... (7' s. ...... ~-
0 fO £~ Ec e"' g:.c _ .. 

0 -' &- i 8.'0 ..c ~ 0 

s '0~.9 
a· ,Q,.., o-::! .. s .. . 
t:§ Jg~~ g,.o Q ........ 

[§ .. cs~ 
e2 o"' ...... -= t:.g~ -

I ... Temperature of external aurhcea 
0 of brick work of boiler. • <> 

GIUie& of combWitlon. 

Proportion of CO~ aod 0. Temperature. 
..c 
u 
~ . 

I 
_,. ..: -o • 
!:0:: :;; . :g 0 - --- ~ -" 1!: .8 ..... 

~ !I ,Q .. t>o c ., ..>4 -::> 

~ 
'0 :t 0 e - ~ 

Q 
CD 1:1 ~ 

• .. 
01:$ • "'"' Behind the 6re At damper cod 0 • a=" - c 0 SS bridgo. of boiler. ... .2 _., ~ ... ....... ... .... o a .. ., 

o:> ..Q~_g~ 

I 
.s;:..D ., -.. a :9 '0 $ i:' 

eo~. 0. C02. 0. _ o .... ~-g o" oco 
I 

lbs deg F I be. lbA. 11() ft.. sq. ft. lbs. I be. P. ceot. P. cent P. cent. P. cent. P. cent. P. cent. de~r. F. de~~:. F. !oche& de~~:. F. deg. F. dCir F. del[. 1-'. 
J.-Cornbh BoUer •• • • • • 120 U4 (, O'J S'tl2 6~ 5 15'5 ll 'i 21'6 0•6£1 s·os 41 ' 41 H ·SI 2· il 11 ·4 u· 2 bO c;,., '33 I :.S 112 91) IOfJ 

H.-Water-tube b<.Uer • • .. 113 iO I 3 ' 03 j ' 40 130i 2!i "2 21 '3 O·•ll 5•92 38·~ 11 ·80 5·-· •V ti.,-
'" 12·ss !l9 -17~ '2 ~ ~2 .. 00 1!11 }f,) 

IIJ. - Water·tube boUcr .. .. lli r.o·s 3 ·S4 8 12 1688 33 fo l 20 ' !1 0'41 6•59 2S· H ll ·iO 6'40 S ' 4S 10 23 83 [,H3' '' '28 212 1 s~ · 5 1 212 123 
I 1\1.-Vertleal (three) water·} 

tube boiler . . . . 106 B4 .,.-2 -' 8•48 1GH 32'!1 4P 15'i 0·32 1' 6 38'05 10' i5 7 •65 !t· !lS " 4i 73 Cll3 '25 - 181 1M 

V.-Water·tube boUer .. .. , HI 

I 
[;!' 2 '!1 

VJ.-Wnter-tube boUer 131 :lS 2'87 .. .. 
s·s4 
s·6n 

1tl:ll 

860 

31 2 53 

3 

18'9 

12 5 

0•35 

o·s3 

4'31 

6'90 

88'05 ll ' li 528 10•18 ';" ·S3 " 651 '46 17G 127 ·~ 113 1'>') 

43 ' 0 10'9i 6'2 10'61 I>'Oi i4 5!'5 '1 ~ 12!1 

allowed to run from the bottles, they were filled with the 
gases, and no absorption of C02 was possible, because the 
water was previoualy saturated with the gases of combustion. 
From the percentage of CO~ thus determined the qua.ntities 
of air were calculated, which penetrated through the brick­
work walls and grate, between the fire bridge and the end of 
the boiler, and through the walls of the fiue. Thus tbe excess of 
air pa.ssing to the fire beyond the theoretic&) quantity neces­
sary for combustion was ascertained. Taking the tempere.­
tore of the bot gases at the end of the boiler at 572 deg. Fah., 
and their proportion of C02 at 12 per cent., the loss of beat 
in the chimney gases will be 26 per cent. of the total beating 
value of the co&l. Bot if the C02 be taken at 7 per cent., 
with the same temperature the loss of beat will only be 
8 per cent., and this appears the more correct estimate. The 
proportion of o:rygen in the hot gases was determined by 
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absorbing it in a strong alkaline eolution of pyroga.llic acid of 
potash in hydrate of potash. 

Draught.-Tbe draught was measured every quarter of an 
hour by a. Siegert-Diirr appa.ratus. The temperatures of the 
bot gases were taken with mercury thermometers filled at the 
top with nitrogen, also by graphite and air pyrometers. The 
temperature of the air passing to the grate was determined 
once an hour with mercurial thermometers. These were 
also introduced into holes in the brickwork, to obtain the 
temperatures in different parts of the external brickwork 
surfaces. 

The programme as laid down by the committee was 
gener&lly carried out, except that the standard quantity of 
coal bnmt, viz., 12·3 lb. to 14·8 lb. per hour per square foot of 
grate surface, was in some cases exceeded. Some of the 
exhibitors wished to obtain not only a high evaporating 
power, bot e.lso a. high boiler efficiency; while a few of the 

----
several preliminary trials, but the sixth was as usual made 
on two consecutive days. The subsidiary experiments made 
on No. 1 boiler with Rinne's patent varied slightly from the 
usual method of proceeding, to test the value of this system. 
There appeared to be no smoke in the fire spa.ce. 

The table of results gives the evaporation, efficiency, and 
losses of h eat of the various boilers under tri&l, and also the 
efficiency of combustion, according to the percentage of eo ~ 
in the bot gases. This efficiency can also be determined 
from the proportion of C02 and 0, but it was impossible to 
estimate exactly the loss of beat in the unburnt gases. 

On the whole, boiler No. 1-Cornisb- ga.ve the best results. 
The highest thermal efficiency was attained, or percentage of 
water evaporated to beat received- about 73 per cent.­
a.lthougb this boiler was forced, and the quantity of coal 
burnt per boor per square foot of beating surface was from 
48 per cent. to 85 per cent. higher than in any of the other 
boilers. It is true that the same efficiency was obtained with 
boiler No. 6, but the rate of evaporation per square foot of 
bea.tin.g surface was about 44 per cent. lower. The high 
efficiency of boiler No. 1 is explained by the high initial tem­
perature resulting from the perfect combustion, although the 
boiler was forced, the excess of air behind the fire-bridge 
being only t per cent. Another contributing circumstance 

--
were inside the brickwork and under the tubes. 1\Iore air 
may also have entered, as the "Carlo " grate was fired 
mechanically, and therefore combustion could not be so care­
folly regulated as with ba.nd stoking. The beat balance was 
not distributed in quite the same way as in the other boilers , 
beca.use part of the products from the grate did not appear. 
The comparatively high thermal efficiency is partly doe to 
the l~w coal consumption, 0·8 lb. per hour per square foot of 
hea.tmg surface, partly to the very small excess of air drawn 
in between the fire-bridge and the end of the boiler. Thus 
the distribution of beat was little affected, the final tempera.­
t':'re .of the gases being 603 deg. Fah. The percentage of 
dilut1o~ of the hot gases was less than in any other boiler, 
as the mtern&l surfaces were not la.rge, the boiler well covered, 
and tbe draught small. 

Boiler No. 5 : Here the combustion was imperfect, and 
there was a. larger percentage of beat unaccounted for than 
in m ost of the others. To this the amount of draught, 
0·46in., possibly contributed, in the writer's opinion. The 
thermal efficiency, however, was not affected, because less 
beat escaped t.o the chimney. Both the initial and final 
temperatures of the gases were low, a.nd the boiler was not 
forced, the consumption of coal per square foot of beating 
surface being relatively low. The excess of air at the end 
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was that no air could enter the fire tube, as compared with was only 0·94. per cent., being 34 cubic feet per pound of coal, 
wa.ter-tube boilers, and therefore the temperature of the bot as against 80 cubic feet in boiler No. 3. The brickwork was 
gases in this flue was not affected. At the damper end of the less porous than in other cases, and there were fewer cleaning 
boiler the excess of air was increased from l per cent. to more doors. 
than! per cent., owing to infiltrations ot air through the The thermal efficiency in boiler No. G was from 2 to 3 per 
brickwork. Nevertheless, the heat was well dis tributed, as cent. higher than in the other water-tube boilers. The 
shown by the final temperature, 600 deg. Fah. of th e gases. following reasons are given for this :-The boiler was not 
The loss of beat to the chimney and all other losses were forced, the coal consumption per pound per square foot of 
s~a:U, from 70 to 80 per cent. of the total heat be~ng grate surface being very low; the excess of air, both behind 
utili~ed to evaporate the water. Tb~ excellent ~ombust1on the fi re-bridge and at the damper end, was small ; the heat 
obtan~ed was partly due to good stok10g, but cb1efiy to the balance, as shown in the to.ble, was as good as in the Cornish 
construction of the furnace, surrounded by air-tight walls. I boiler, and there was little loss of heat t.o the chimney. The 
Tb~s is the princip&l advantage o.f internally-fired boilef!'. small excess of air, 0 77 per cent., near the damper, was due 
Boiler No. 2 gave the lowest effic1ency, 62 per cent., but 1t to the n on-porous nature of the brickwork and the low 
ranks high among the water-tube b~ilers tested, because only draught. The cleaning doors were also well jointed. The 
0·4lb. coa.l per square foot of bea.t~g sorf~ce was burnt per draught, consumption of coal, and quantity of air drawn in 
hour. The cause of the low effic1ency ts shown by the are less than in any other . Thus wo see tba.t with boilers 
a.na.ly~i s of the gases, proving that. on their way f~on: the set in brickw?rk it is important to work with a. very low 
fire-~r1dge to the d~~per th~y were diluted by tb~ admlSSIO~ of draught, that IS, not to keep too great a thickness of coal on 
cons1derable qoa.ntJtJes of a1r. The excess of a.u penetra.t10g the grate. Combustion was rather imperfect as shown by 
to the fire behind the bridge was 0·6 per cent. , or more than the small percentage of coft and 0 . possibly b'owever it was 
double that ~ b.oiler No. ~· The writer adds his opin~on not. completed at the place where' the sam'ples were' taken. 
tba.t the stok1?g. ~~ both. boilers was eq~ally go~d, but w1th A diffi~ulty was found in determining the exact spot where 
external fires 1t ts 1mposs1ble to prevent an entenng, not only the p1pe for drawing off the gases should be introduced. 
through the bars of the grate and fi~e-doo!'8, ~ut also through Nevert~eless t~e results obta.ined are practically sufficient to 
the walls. H ence the excess of a.IT, wh1cb mcrea.sed three- determme the mfiuence of the air drawn in upon the thermal 
fold, to 1·7 per cent., at the damper end. This was accounted efficiency of the boiler . 
fo~ by the large internal and e~ternal surfa.c~s and porous . In the Eubsidia.ry experiment with boiler No. 1 and Rinne's 
br1ckwork. The same cause contributed to the m creased loss unprovements, the efficiency, 79 per cent., was higher lban in 
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any of the ordina.ry tria.ls. However, it only exceeds tha.t of 
No. 1 with the same boiler by 5·8 per cent., although the 
quantity of coal burnt was 35 per cent. less, a.nd of stea.m 
gen erated SO per cont. less. The hea.t lost wa.s a.lso less, a.nd 
this wa.s probably due to the effect of the Rinne brickwork, 
causing more perfect combustion. The percentage of CO~ 
a.nd 0 in the fire tube was also higher, the excess of air at the 
end was smaller, probably because the va.cuum in the flues 
and the draught were less , the boiler being less forced. The 
heat ba.la.nce a.nd the therma.l efficiency were both good i the 
fina.l temperature of the hot gases wa.s 48 deg. F ah. lower. 
The committee considered tha.t the adva.nta.ge of the Rinne 
brickwork consists less in the better utilisa.tion of the coa.l 
tha.n in the prevention of smoke a.nd soot, a.nd more com­
plete combustion. 

S UMMARY. 

Although all these experiments do not furnish any general 
standard of efficiency, they afford suggestions for the con­
s truction a.nd working of stea.m boilers. Compa.ring the 
t.herma.l efficiency of the different boilers here tested with 
their excess of a.ir a.t the damper end, it will be seen that 
when the one is a. maximum the other is a. minimum. I n 
other words, the smaller the excess of a.ir the higher the 
efficiency, and vice versd. This fact has long been recognised 
by experts, but the influence exerted by the air leaking in 
through the walls, &c., upon the thermal efficiency, or ra.te of 
evaporation, ha.s been systema.tioally brought out in these 
interesting experiments. Bad stoking, ba.d coa.ls, or defective 
gra.tes a.re usually ma.de a.nswera.ble for the g reater or less 
excess of air penetra.ting the boiler, a.s shown by the per­
centage of C02 in the hot gases. The injurious effects of 
cracks or porosity in the brickwork has not, perhaps, been 
sufficiently recognised, but trials 2 and 3 show that it must 
not be neglected. In boiler No. 2 there wa.s double as much 
excess of a.ir a.t the da.mper end as penetrated behind the fire 
bridge. If, therefore, much infiltration ta.kes place, the fault 
must be attributed not only to the stoker a.nd heating a.rra.nge­
ments, but to the construction. The three last experiments 
prove tba.t the bad effect of excess. of air in the combustion 
s pace is compensated if little air is drawn into the flues. 
Hence the following conclusions m&y be drawn :-

E xcess of a i1-.-To obtain a. high efficiency it is not only 
necessary to carry out combustion with the sma.llest excess of 
air, but also to prevent its entra.nce into the flues. I n other 
words, not only must the tempera.ture of combustiox:. be as 
high a.s possible, but it must not be diminished by air thus 
drawn in. Of the different types of boilers, those with 
internal firing and tubes a.re in the sa.me category, as rega.rds 
infiltra.tion of a.ir, as those ha.ving air-tight combustion space 
a.nd flues. On the other ha.nd, their loss by ra.dia.tion is 
greater, a.nd they do not, a.s a. rule, a.llow of stoking inde­
pendent of the skill a.nd ca.re of the a.ttenda.nt, which is 
especia.lly desira.ble with poor coal a.nd large gra.te surfa.ces. 
The same rema.rks a.pply to boilers interna.lly fired, with partly 
interna.l a.nd pa.rtly externa.! flues, where the interna.l flues 
form the grea.ter part of the heating surface. The loss by 
radiation is about the same in all these three classes. Extern­
a.lly-fired boilers with flues set in the brickwork a.remost exposed 
to the injurious effect of infiltra.tion of air. There is, however, 
less loss by radiation, a.nd it is possible to regulate combustion 
over large surfaces of grate. If it is desired to increa.se the 
efficiency of the two last cla.sses of boilers, the combustion 
space and the flues must be so made that a minimum of air 
can penetrate a.fter combustion ha.s begun, a.nd this opens a. 
wide field to engineers. The joints of the soot doors , &c., 
should be well ma.de. Observa.tions ha.ve a.lso shown tba.t 
less injury is done to the hea.ting surfaces by the deposit of 
soot and a.sb, than by a.llowing a.ir to penetrate by frequently 
opening the clea.ning doors. If it is possible to render the 
flues and combustion spaces of externally- fired water­
tube boilers a.ir-tight, not only would a. higher efficiency 
be attained, but a better eva.pora.tion of steam, a.nd the boilers 
could perba.ps be more forced tha.n hitherto, without impa.ir­
ing their tberma.l results . These e:rperiments show further 
tba.t the amount of coal burnt a.nd of stea.m genera.ted per 
squa.re foot of beating surfa.ce per hour a.re closely connected, 
a.nd rise a.nd fa.ll together, without a.ffeoting the therma.l 
efficiency. The quantity of steam produced in a boiler is a. 
fu.nction of the quantity a.nd beating va.lue of the fuel used, 
while its efficiency is principally influenced by the excess of 
a.ir in the gases. From the coa.l consumption we get the 
qua.ntity, a.nd from its thermal efficiency the cost of the 
stea.m genera.ted. Tha.t the best wa.y of economising coa.l is 
to ha.ve a. good stoker is an erroneous idea.. These experi­
ments clearly prove the contrary, especia.lly Nos. 2 a.nd 3, 
where the efforts of the stoker were frustrated by the con­
sidera.ble a.dmissions of a.ir. 

According to experiment No. 1, an excess of 1 per cent. of 
a.ir is sufficient to insure good combustion. More a.ir, 
a.lthougb it prevents loss by unburnt gases a.nd soot, causes a. 
grea.ter loss of hea.t to the chimney, while a.t the sa.me time, 
unless the la.yer of coa.l is kept thin, the stronger draught 
will produce a. further excess of air by the porosity of the 
brickwork. But with a.ir-tigbt flues the excess of a.ir oa.n be 
increased a little, without a.oting injuriously on the efficiency, 
if smokeless combustion be desired. 

Priming.- Tbe moisture in the stea.m, a.ccording to these 
results, is so small that the mea.n here given ma.y be safely 
a.pplied to all other boilers. We cannot deduce from them 
bow the different boilers would work if they were still more 
forced; but we may conclude that it would be possible in a.ll 
cases to draw ofi a.nd sepa.rate the priming wa.ter from the 
stea.m. 

Gases.-Tbe great importance of a.na.lyaing the bot gases, 
to show the chemical actions ta.k:ing pla.ce, have been con­
firmed afresh by these tests. Light ha.s been thrown upon 
a factor which, although it grea.tly influences the efficiency 
of boilers set in brickwork, ba.s not been sufficiently recognised. 
l\Iore systematic and exa.ot observations than it wa.s possible 
to ma.ke on this occasion ought to be carried out, to deter­
mine whether the lea.kage of air through the brickwork oa.n 
really be so considera.ble a.s these experiments a.ppee.r to prove 
On pa.ge 528 is given a. graphic representa.tion of these boiler 
tests. Not only are the six trials given, but the seventh is 
added, ma.de with Rinno's patent on boiler No. 1. Com­
paring the direction of the lines A B a.nd 0 D, it will be 
noticed tha t with the increa.so in the quantities of air drawn 
into the flues in the ~·arious tes ts, there is a corresponding 
regular decrease in the boiler cflicienoies. 

The following is Dr. Bunte's chemical report :-
CMmical tl !Utlylil of one Sample of C()Q.{ u'ed dUJ•ing tlte Trial$. 

Carbon.. . . .. .. .. • • • • .. .. .. 81 ·s.t} 
Hydrogen . . .. . . .. .. . . .. • • .. 4·47 

91
.
96 Oxygen a.nd nitrogen .. .. .. . . . • . . 4 85 

Sulphur • . • • • • . • • • . • . . . . • . . . 1·80 
Ash, &:c. , • • • . • • • • . . . • . . • • • • 4 7S 
Wate'r • . . . . . . . • • . . . . . . . . • . 8·81 

ToW .. • 0 •• 100·00 per cent. 
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The hea ting value of the coal reckoned from ordina.ry 
formul re is 13,856 T. U. 'I he percenta.ge of coke in the coal, 
after it wa.s dried in the a.ir, was 79·30 per cent., or equa.l to:-

One Volatile substances . . . . . . . .. 20·23 , 
{

Flxed carbon • . . . . • .. .. .. 78 47 per cent. 

Sample. Ash . . . . . . . . .. .. .. .. 6·88 , 
Water .. .. .. . . .. .. . . .. 0 47 ., 

100 00 
Graft Products. 1 

Moisture-or loss vf d ryness-at 2SO dcg. Fah. 0 41 to 0 ·63 per cont. 
Incombustible substances-pure 118h . • • . 'i0 ·~7 to 52'80 ., 
Combustible substances . . . . . . . . . . 29·02 to 47·07 , 

Total .. .. .. .. 100 00 100 00 , 

The writer of this abstrac t wa.s present during some of the 
tria.ls, a.nd ca.n confirm the ca.re tha.t was taken to insure 
accurate results. 

LETTERS TO THE EDITOR. 
( CoiLii,~ued jron~ page 523. ) 

TirE INDICATOR CARD OF THE OIL ENGINE. 

Sut,-At the present time the progress made in oil engines 
establishes them as of para.mount importance. It occurred to me 
that it would be of interest for the purposes of comparison if the 
indicator card of tba oil engine was subjected to the same treat­
ment as that of other prime.movers. This is the object of this 
letter. 'l'he indicator diagrams referred to were taken from a 
12·horse power oil engine, the latest form of the "Priestman " 
type. In this particular form of oil engine, the oil is fed in. the 
form of a spray cloud, mixed with a definite proportion of air, toto 
a vaporiser or beater, this being kept bot by the products of 
the previous exhaust. 'l'bis spra.y cloud of minutely fine . oil 
p~rticles fioat.ing i~ air, an~ heated .to 260 deg. F.ab. (a~prox:. ), 1s a 
bJgbly explosive mixture, ts d rawn mto the work!Dg cylinder, ~m­
pressed, and exploded by electric ignition. 'l'he cycle used be10g 
the ordinary "Otto," i.e., one explosion or impulse for every two 
revolutions of the crank shaft. Inasmuch as the diagram taken 
from explosive engines is of a very complicated form, g reat care 
should be exercised in choosing a suitable indicator and gear. 
A stiff spring and small inertia of moving parts is to be aimed at 
in the choice of indicators, otherwise three or fonr different 
di~rams may be taken, .and then it is difficult to compute the 
indtcated horse-power. 'l'be general form of diagram obtained is 
as shown in Fig. 1. 'l'he expansion part of the curve nearly always 
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takes a wavy form. 'l'o arrive at a correct mean of these waves, I 
join the hi~hest and lowest points of the curvo, and bisect the 
vertical ordm:~.tes as shown. 

'l'be indicated horse-power computed from the original diagram 
and the corrected diagram will be the same. 

E J.ptnditw·e of hwt.-Since 772 foot-pounds is 1 thermal unit 

(B.T.U.), therefore l·H.P. = 33·~ = 42·746 B.T.U. 
772 

Therefore 12-H.P. = 512 952 units of beat developed per minute. 
Taking 0·80 lb. of oil as used per I .H.P. per hour, and the calorific 
value of Daylight oil being 19,700 Tb. U. per pound, 

tb tb 1 ffi · 42•746 X 60 .162, e erma e ctency = 
19 700 0 80 

= , 
(reckoned on the I.H.P.) , X · 

the highest thermal efficiency of any gas engine and producer 
being not more than 14 per cent. 

The diagi'O,n~ of piston ~~locitg.-Tbis is obtained at the same 
time as the diagram of tu.rning effort. The linear curve of piston 
velocity is d rawn using Cartesian co-ordinates, whilst tbe polar 
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difference of pressure on the t wo sides of the piston during ot;te-ha_lf 
of a. revolution. Another correction yet has to be made: the mertlll 
of the reciprocating masses which is found from the formula 

~ V~ . .!_ per square inch of piston area. 
g R A 

In the present case . 
W is taken as 224lb., being the weight of piston, half of p1ston-rod, 

and crossbead. 
V is 156·3 revolutions per minute, or 9 ·55ft. per second. 
g is taken a.s 32 ·2. 
R is the radius of the crank-7in. 
A is the area of piston of 10:lin. diameter. 

From this a virtual pressure of 12lb.-calculat.ed-per £quare 

c: ·-o­., 
~I. .. a , .. .. ., .. -., 
I. 

Cl. 

8 t' l 
70 

40 

$0 

10 A /moo lme 
Volumes 

inch of piston area is, during the early half of tb~ stroke, used only 
in accelerating the reciprocating masses, and dunng the la~ ter half 
of the stroke is the pressure required to retard them. 'l'bts forms 

......... .. .. .. ............. .. .... c 
• 

' 

. -~ _t~_:_:_: __ :_: __ ;:_~_ -~-;;-~. -~-~-_;:_ -?..~- -""-"""'=-:~=====-~· ·~-~- -~-~- -~--~-§- -~· ~--~·j-lf,-i; --

virtually an addition to the gas pressure. Thus the dotted 
diag ram A B C D is obtained, and is tlu diagram of prusure M 
cmnk ]Jin, Fig. 4. 

p -
• • I 
• 

Fig.S. 

• 

at 
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From the diagram of pr.essure en the ora~ pin, or pressu~e t ra,ns· 
mitted alon$' the connecting-rod, to the. dwgram of crank·ptn ~dor:f, 
Fig. 5, wbtcb represents the tangential force on the crank pm 

Fig2 
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Crank Ptn £ f'f'ort 
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curve is exactly the same only using polar co-ordinates. This will 
be readily onderstood from Fig. 2. 

0 D = cra.nk, D R connecting· rod. 
0 D T is a triangle of velocities, and for every position of the crank 
0 D distances a.s 0 T will represent the velocity of the piston. 
The;e distances set off a.s 0 'fl on the respective crank positions­
mdii t·ectoru-form the polar curve-set off on the respective posi­
tions of the crossbead as at R S form the linear curve of plSton 
velocity. In order to deal with the crank efforts we must fi rst find 
the resultant diagram, or a.s it may be termed, t!te diagram Qf hold­
i1tg-dotcn bolts of cylinder, that is the resultant pressures tending 
to force off the cylinder cover. In the ca.se of the oil engine this 
will simply mean the indicator diagra.m taken to the atmospheric 
line. The atmospheric line is then considered as our zero line of 
pressures. 'l'be resultant diagram- Fig. 3-tberefore shows the 

~.... , ' . \ ... ... .... 
•'"' ,' I ' \ "• , ' . 

.! f ' . ' . . ' ' , ' • • • 

during half a. revolution,~ but a. step. 'l'b~ pressure on. the plston 
is transmitted to cra.nk pm by the connectiog·rod. Thts pressure 
at the crank pin can be resolved into two i one acting tangentially at 
every moment to the crank pin, the otber acting as a direct force 
through the ora.nk, and only causing pre@snre on the bearings, the 
other causing a. turning effort. 

If the pressure on the piston was constant during the stroke, and 
connecting-rod wa.s infinitely long, 

then PT = P sin a , 
A sine curve would therefore give the graphic representation. 

Taking now into account the steam preS!Iure varying during the 
etroke and the obliquity of the connecting-rod. The cliagr&m of 
pressure on crank p1n AB CD is reproduced u ahown in Fig. 6. 
A D is the stroke of the orosahead. Produce 0 R and the perpeo-
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d icular at S t.> meet in 1 ; then I is the point about which the 
connecting-rod S R is rot&tinl{ at lbe ioatant considered. 

Let Ye = •eloc1ty of crank pin. 
V,. = velocity of crossbead. 

"· - s 1 
Vc -RI 

Jl = ordinate of diagram A B C D. 
Let t = t&ogonlial effort at R. 
Work done by p = work done by "t." 

. ·. p V,. = tV,, 
Make R" = p, draw n-': parallel RS, 

t_Sl_S.l: - -p RI R1~ 
• . • t = s .l:. 

Tangential lffort "t" vanishes at dead point. 
In the circumferential diagram of crook pin effort t i:. drawn 

round the circumference and radially outwards from crank pin 
circle, substantially 11.8 shown. Central radial diagram l is 
meuured from the centre 0 of tbe crank pin circle and radially 
corresponding to its definite position with regard to the crank. 
The theoretical diagram of crank pin effor t is one in which the 
effort is a maximum and practically constant at the midd le of tho 
stroke, and grad ually decreases to zero a t each end of tbe st roke. 

Tbe correction doe to the centrifugal force, which is !V . ~~ . 1 

at either end of the atroke, doea not follow a straight li~e law, ! 
t he velocity of piston V is not cooatant. throughout the s troke. 

• r~ 

-----,.-------~------.--------.--------t50~ 
"'0 

-.J 

f l9 7 

LOG ~ V 
lOO 600-1000 900 BOO 

The next point is tbe determination of the laws of the expansion 
and compression curves and then deducing ttmpemiure curru, 
and, u far as I am aware, no results have yet been published . 
Many diagrams have been t reated, but one example here will 
suffice. 

I n all engines for the expansion and compression portions of the 
stroke, a law aucb asp 1:" = constant holds troe for the working 
ftuid. Hence, log. p + n. log. 11 = constant. 

From this equation, if values of log " be plotted as absci:!!'re and 
log p as ordi~tos, the loci of the points tbos obtained will form a 
straight line, Fig. 7, from which the index ~~ ia easily obtained:-
Abeoluto Total volume, 
pressure, Including clearance, Log. P. 
P. lbs. V cubic reet. 

Lt>g. V. 

H IJ·7S •• .. o·tSGO . . 2'16652 • • .. 1·68949 

1S4·7S .. . . O · ~tJO.I •. •• 2 ' 12tl 17 .. 

lO.l ·SS •• 

ss '73 •• 

.. O· tiS40 .. 

.. 0•1)()75 .. 

.. 2' 02255 .. 

• • 1 •94b07 •. 

-•• 1•72i51 

-•• 1· i8S55 

. . . . 

.. 
ii •43 .... 0' 6810 .... 1 •88891 ••.. j · 3815 .• 

oo·;s . . .. o·;Mo . • • . 1 ·82432 .. 1 ·Sii72 .. 
S9·7S •••• 0 ·8281 ..•• l · ii619 •.•. 1 '91808 •.• . 

52'03 .. 0'0016 .... 1 ' 71625 .... 1 ' 95501 ...• 

46' 78 .. .. 0•9761 .. .. 1 '66900 •. 

.• l'030i3 

. . i •98905 

.. 0 ' 02061 

• • • • 

ss·;s .... 1· 1222 .... 1 '5SS05 .••• o ·oMJ07 .... 

n. 

1'566 

l 't61 

1 •329 

1 ' 19Z 

1 ' 449 

1 '192 

1 •628 

1 ·Si0 

Moan value of~~ = I·42. Hence p ~l ·.U = constant. The clear­
ance volume is 0·4236 cubic feet. 

Tbe compression part of the diagram hM been similarly treated, 
and the mean value of 11. determined. 

n = 1·33 for compre ion portion of diagram. 
l '83 tant f . t' f d' p_" = coos or compre&Slon por 10n o 1agram. 

The following indicator diagram - Fig. 8- ia taken from 
Professor Unwio's "Trials of Petroleum Engines," because exhaust 
t emperatures are given. 1 have been unable to measure the 

-------- }( 
.,. ... 02101 C f"--·- -·-.. -·-----.. OJ951 C F' .. - • ...... , 

exhaust temperatures in an oil engine of 12-horse power, becanse 
t he temperatures a re too high for the ordinary mercurial thermo· 
meter. 

At point I there are mixed '210I cubic feet of exhaust gas at 
53I dog. Fah., with a fresh supply of air a nd oil at a temperature 
of 268 deg. Fah. 

Tbe resultant temperature of the mixture is first determined. 
Then since the same weig ht of gM is dealt with from I to 

exhaust X, 
PV . tat T- I.S coos n , 

In one at roke tbo proportion of exhaust gas, namely, CO~, 

H;o, air at 531 deg. Fah. present is ~101 = ·347 of exhaust gases, 
•605 

and freab 'upply = ·658 of c;1:114 (Royal Daylight oil) and air at 
268 dog. 1-'ab. 

Air used per cycle = ·0476lb. actually measurod. 
Oil used per cycle = ·001081b. actually measltred. 

Thermal capacity of supply = t•.,.t. 
T hermal capacity of air = ·0476 x ·2375 x 268 

+ Thermal capacity of oil + ·00108 x ·3112 x 268 
= 3•0297 + ·09007 
= 3·12 = thermal capacity of 

supply. 
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Exhaust gases are present in the following proportions:­

CO = ! 2 8 
X ·02556 lb. 

ll 617·2 

rr,o = 17•1 
61i 2 

I( ·0'2586 lb. 

Air = 557'3 X •02556 lb. 
tlli·2 

and these aro at. a l<mpemture of 531 deg. F ... b. 
Thermal capncity of exhaust -

:.: 
531 ~7~ (42·8 >' •216 + 17•1 X 14•8 + fl57 3 X ·:l:Ji!i) 

= 3·248 Tb. U. 
Total tbermnl capacity, e~baust, and supply­

= 6·368 Tb. U. 
'fot&l beat before mixing = resultant temp. x to x ' 

R lt te t - 6'368 
eau mp. - :074G x ·2375 

= 360 deg. !<'ab. 
Absolute Lemperatoro T = 360 + 460 - 820 drg. l<'~tb. 
At point I. iu diagrnm -

p = 10·60 lb. absolute, 
\' = 0·6052 cubic feet. 

. •• p V = 10·60 x 0 6052 =constant(; 
'l' 820 

-= 0 00i821, 
log. c = 3·89340. 

Therefore, knowing this cen!it.ant, take any other pressure and 
corresponding value of temperature T can be determined. 

\'elumo or cylinder, In· Abeolute pru· t p (t _ 11~) F. Cooling. 
eluding cleamncc. •ure · 

Cubic foot. P lb. 
o·oos2 . . . . 10 oo . . 3£0 •• 
0 ' 40 .. .. .. 18 w 400 .. 
o ·so . . . • • . 211 ·0 .. :.37 

.. 
o· 21 1gnltlon • . 87·7 .. ~~ 436 .. 
0 ·22 . . .. •• 132·7 327l .. 3U7 .. 6314 
0 · 2~2 • • • • .. ll9·7 .. 324S . . 3128 .. 2310 
o· 276 • • .. 100·1 • • sosl) . . 2005 • • H S2 
O· SO . . • . .. 90·7 !OlO . • 200.J .. 12SS 
0 ·86 .. .. .. 7~ · 7 . . 2'i88 .. 26i8 • . 11)27 
0'40 .. .. .. (i~· i .. 2743 . . 2628 •. 955 
0 ' 46 . . • . • • 63•7 . . 2627 . . ~12 .. 937 
0•50 . • .. •. 4tl ' 7 • . 2623 .. 2408 993 
o · ~5 .• .. 89 ·7 •• zsso .. 2215 •• 11o; 
O· t.3 oxbanst .. 36·7 • . 2260 2145 .. 

It is to be observed that hi.gber temperatures are obtainable in 
the oil engine tban eitbor in the gas or steam engine for cor re­
sponding ~ressures; hence a greater thermodynamic efficiency will 
roaul t. '1 his result has also been proved by Professor Aim~ Witz, 
of Lille, who says that in the petroleum engine where no loss is 
i o vol ved in working a producer, the tbermod yna mic efficiency may be 
expected to be more than double that of a steam engine and boiler. 
He finds the thermodynamic efficiency of a steam engine and boilel' 
7·0 per cent. ; gas engine and producer, 12·7 per cont. 
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Lt:nglh or Cylinder 

Tbe ()oo/ir~g Cur~e shown in Fig. 9 is obtained by assuming that 
" the rate of loss of boat from the fluid to the cylinder is propor­
tional to the excess of temperature," i.e., (t-115) dog. Fah., Since 
115 deg. is about the temperature of tbe cylinder or water jacket . 
If R is the quantity of beat lost by the Ouid to the cylinder's walla 

in time T ~ oc: t - 115 deg. , and is the rate of loss of heat per 

second. 
Since the velocity of the piston is proportional approximately 

to the ordinates of the semicircle drawn-see second ligure-aod, 

of course, is equal to ~ . 
n . 1 -T . T 

H Ueoco 
I ' 

~ is t he rate of loss of beat per foot travel of piston; (or simply) 

Temper.lt uro curve ordinnw divided by the semicircular curve 
ordinate ~Pve you the ordinates of cooling curve. 

Dtttrmt>t<Jl ioT~. of tlte l1tfJ1. rtctlJlion currt.-The valoe of " j" has 
first to bo determined, and is found by the following rule:­
Sum the weights of each constituent gas by its specific heat at 
constant pressure ( Kp ), and divide tbia by the sum of the wei~a"hts 
of each consti tuent gas by its specific heat at con~tant volume (K, ). 

,~ to K 
Symbolically "J." = ~ " . 1 

' ' r K .... . . 
Bifo•·e comlmttio1~.- 'l'he charge present in the cylinder of the 

oil engine at the end of the forward stroke is: charge drawn in + 
the charge left by the preceding exhaust. 
Charge drawn In-

Air (mousurod) . . . . 
011 11 .. • • 

Wolgh t In I be. 
0 ' 0476 
0'00108 

Chnrgo left In clearance volume-
Air 667·8 x ·oz•86 .. .. .• .. .. 617•2 .., •• 0·2375 . . o·o:>.S.Sl M 

St-m 17' 1 x ·09"0 " ~ •• • • •• •. 1J l 7"2 ......,ov •• O·HLO .. 0'0003(032 

Carbon dJexldo .. . . CJ~; ~2 X ·OZS£6 .. 0 · 1i12 .. O· OOOSS79 

imilarly, 
~ " K p = o·o1so2207 

Charge drawn In-
Weight iu lbs. 

Air (moaau.rcd) • • . • O·OH6 
Oil 11 • • • • o ·oo1os 

K~ 
.. o·u;ss 
.. 0 ' 3410 

,. B'c 
o ·o soz1 

• • O·OOOS6SS 
Charge left in clearance volum&-

Air . . . . . . 557 ' 3 
X 0'02581$ 

617'2 
. . o ·uw . . o · oo893~11 

Steam 0 • • • • • 

17 ' 1 X 0 02586 .. 0 ' 899 •• 0 ' 00028586 
617 •2 

Carbon dioxide . . 

u i" = 

42 ' S X 0 026Sd . • O' Ul_2 . . 0·0003()83 
l17'2 

~ IC K. = O·Ol 29ib0d 
~ to Kp _ ·018022 _ 

1
.
888 

~ 1o K; - ·ol ~\178 -
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llence adiabatic operation for petroleum engine using P.oyal 
Daylight oil, 

}J , I "' = C005t.-J.nt. 

External work may he expretsod as 
Kl. - K. (T2 - Tl). 

1 - If 

l oternal work done ia 
K. (T2 - T1). 

Thus internal work _ 1 - " which is a conswnt ratio . 
' external work i - 1 

Total b011.t expended ie tlie aum of the internal and externnl work. 
The ordinate being the "prmurt ''Juicalcnt,'' 

1 - ~ J· -lt 
P• = p .,. p . = p . 

1 - I ;- I 
1·388 - 1·42 _ - 0 03 _ O·Oii 

1
) 

P• - p 1·381:1 - I 0 a&l -

,. 
11!)•7!1 
1'1 1' i3 
106'83 
88 ' 13 
77 ' 4:1 
loll'73 
51)•78 
52•03 
4tl• 7J 
4._,. -,3 

P• = - 0 Oii p. 

• 0 •• • • • • • 0 • • 0 • • • 

0 0 • • • • 

• • 0 • . . . . . . . . . . . . 
• 0 • • • 0 • 0 • 0 . . . . . . 
. . . . . . . . . . . . 

• • • • • • • 0 • 0 •• . . . . • • • 0 0 • • 0 

. . . . • • • • 0 0 . . . . .. .. 
. .. 0 • • • . . .. . .. . . . . .. 

ss. 78 . . . .. • • . . . . . . 
lgntl lon 3i · lax ·J54.. .. .. . . .. .. 

1'4 
- ll ·311 
- 10 .87 
- 8 •11 
- 6• 3 
- :;. ·Ill} 
- .s· u 
- 4•60 
- • • ()IJ 
- '3'60 
- 3 ' I 'I 
- 2 ' 98 
+ [; . i7 

1-~rom tbia diagram- Fig. 10-as ,. > 1 the temperature 

0 
1.. .. 
Q, 

Lmc 

Vo/u :n ::-

fall~, 

aod part of the e:~. ternal work is d one at the expense of the 
intrinsic energy of tbo working 8uid. 

J. F. CONJUDI, ' tud . Inst. C. E. 

J BRESPONbJ OLE DETECTIVE • 

SIR,-lo your issue of J une 8th, when writing on the United 
States armour-plate scandal, you justly condemn the American 
method of inspection, and conclude the second parag raph of your 
leader by asking, " Can we conceive the English Government 
allowing such relations with our manufacturers to be contemplated 1" 

In reply to tbia quest ion I beg to qnote the following specimen 
from t.be report of one of ll.M. Inspectors of Mines for 1893, 
recently issued :-" During the year I have received a number of 
workmen's complaints, both anonymous and signed. In all cases 
they have received the earlieat possible attention. . . . Such 
communications, whether anonymons or si~ed, receive equal 
attention, and aro always treated as confidential information, but 
I again repeat that snob !otters should specify the nature and 
localitf of the complniot M a guide to the I nspector when visiting 
the m1oe ; for it is clear that few workmen can have sufficient 
knowledge of t he ramifications of the whole mine, and understand 
its work so as to enable them to make n general complaint of mia­
managomeot and neglect. . . . The workmen of this district 
have no ground of complaint with respect to the communications to 
the Inspector of ~lines, for o.ll ru-e t reated alike and investigated." 

He also refers to tho power of inspection by workmen given by 
General Rule No. 28, and says t.hat "with few exceptions no such 
inspections aro made," and be might bavo added t hat when t hey 
a re made it is only for purposes of eapioongo. 

T he scandalous encouragement thus given to spiteful workmen 
would ba,•e resulted in a savage roar at Westminster from the 
"Labour" members if, for examole, detectives had been sent to 
work amongst colliera to get o\.Jdeoce of gambling , obscene and 
threatening language, &c. &c. 

It has boon woll known to colliery managers for some time that 
a considerable part of the Mines lnspectors' work is due to anony­
mous and false report.a; and speaking from the cases I know of, 
there has not beon in one single instance any ground for these 
report.a. Ono of this class was soot from one colliery a fortnight 
ago to "pay oil' " an nnder-manager for doing hi!! duty. 

I would suggest that a parliamentary return be made of the 
following :-(1) Total number of workmen's complaints to Inspectors 
of Mines, (a) anonymous, and (b) signed ; (2) bow many cases were 
considered worthy of investigation ; (3) how many complaints were 
justified. Exc~EWlUCBT. 

June 11th, 

THE IRON, COAL, AND GENERAI. TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own. Corrupo'lt.dcU.) 
BUSIN&SS in the iron trade, with especial reference to the pig iron 
bmooh, continues to show slight si(plS of improvement. Sto:ks 
of crude metal a ro very low, and th1s week buyers entering the 
market to sntiafy their requirement.a have bnd to pay dearer rates 
than WI\S tbo case a fortnight back. Staffordshire cinder pigs are 
firm at 37s. 6d. to 38s.; part mines, ~2s. to 42s. 6d.; and best, 
55s. to 57s. 6d. Agents of Midland mnterial quoted 39s. 6d. to 
41s. for Nortbamptoos; 42s. to 43s., Derbysbires; and 433. to 44s., 
Lincoln~. }'or Staffordshire cold -blast pig iron the price is un 
chao~ed. 

W1tb reference to finished iron, tbe principal orders on the 
market relate to home consumption, but makers are hopeful that 
the second half of tbo year will show groater activity as regards 
expor t custom. Galvanised sbt>ots, doubles, are this week £9 15s. 
t o £9 lis. 6d., and £10 for delivery, f.o.b. Liverpool or equal; and 
black doubles, £6 l Oa. nominal. lron hoops are rather brisk at 
£6 I Os.; constructive angles, £6 15s.; thin strip, £6 I Os.; bedstead 
angles, £5 15s.; small rounds, £6 to £6 Ss. ; nail rods, £6 1 5~.; 
and gas t ube strip, £5 15s. F or ban a more buoyant demand has 
been expressed both for second and common qualities. The 
latter are £5 I Os. per too : merchant sections, £6 to £6 103.: and 
marked, £7 I Os. The steel works continue busy, and for new 
business makers will not accept less than £6 for small bars ; 
£5 7s. 6d., Rirders ; £4 7s. 6d., billets ; and £4 5s., blooms. 

The two olast furnaces erected by lli. G. Addenbrooke, the 
former proprietor of the Bedwortb Coal and I ron Company 
Warwickshire, are \ieing polled down, the engines, boilers, and 
other ironwork havio~ been purchased by a Sheffield merchant. 
They were erected in 1872-3 at an enormous cost , and one of them 
has never been used for the pur pose for which it was built. 

The recent placing by a Birmingham firm of pipe makers of an 
order for steel for 2000 tons of large-sized water pipes with 
Messrs . .Holckow, Va~ban, and Co., has been the subJect of a. 
corr08pondence here wtth a view to arrive at t he relative positioo 
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of StatTords~ire and the Nor~h of England as steel makers. It 
seems that 10 the ~so of the chief Stalfordshire steel-making 
firm who qu?ted, th~1r rolls were not wide enough for such large 
plates, and 10 quottng they had to consider the cost of new 
rolls and aucessories. This, therefore, increased the Stafford­
shire price considerably, and gave the Middlesbrough firm a 
pll.tent a~vantage. . Wages and common charges at the 
Staffordshire steel mill would also be much heavier than in 
the North-perhaps double-owiog to the much smaller make. AB 
smr.ll a difference in price as 6d. per ton in the tender will some­
times, it is said, decide a steel or engineering contract in a keenly 
com~titive peri?d like t.be present. It is urged, therefore, that 
the htstory of thiS order IS no !.roof of Staffordshire's inability to 
ma.ke steel at a profit. lnd~e , it is said_ by those who ought to 
kno~, that at the pre~ent tJme the load10g local steel plants are 
paymg well. 

The nec~sity wbicb, in conseque_nce of increasing competition 
and low pnces, many manufactunog concerns are now finding 
tbemselyes under of taking up other branc bes of metalliferous 
product1on than those for wb1ch the works were originally laid 
out, was prominently referred to by the chairman of S. Heath 
and Sons, Birmingham, on Tuesday. He coogrl\tulated the 
shareholders on a 9 per cent. dividend on the ordinary 
shares, but said the good results of the year, which would 
be a 3urprise to many people, were not entirely due to the 
manufactures upon which the company mainly depended. 
The bedstead and other kindred trades, on which they 
mainly relied, had been so depressed that they had bad to toro 
their attention to articles outside. 'l'bey had been able to adapt 
their machinery to the circumstances with most satisfact~ry results. 
Bverything was now paid for, and the company were ready for any 
emergency that might arise. If, in the face of a bad year, tbe 
company bad produced such satisfactory results, be need not say 
how much better they would do with improved trade. 

'l'be rating of machinery question still occupies much attention 
here. Some of the lol!lll opponents to the Rating of Machinery 
Bill are pointing out that ther~ is no sufficient necessity for legisla· 
tion, and urging that there is no uncer tainty in the present law. 
Tbe supporters of the Bill, however, show that this is just opposite 
to the facts, and point out that one of tbo leading opponents of the 
Bill, the late Attorney-General-to say nothing of the report of 
the Select Committee of the House of Commons-sbtes that there 
is great confusion, and admits the necessity of settling the question 
by legislation. How great this confusion is, can be ~een by refer· 
ence to the reports of the Select Committee of 1887. The Court of 
Appeal is, it IS urged, of opinion that tenants' machinery is not 
rateable, and it is even s~id that somo of the most active upholders 
of the Bill up and down the country are to be found among assess­
ment committees themselves, these bodies desiring some definite 
le~islation to guide them. 

I am glad to bear that a fair amount of success is attending the 
appeals of the Wolverhampton manufacturers before tbe Union 
Assessment Committee again.st t he heavy increased assessments 
which have lately been lo~vied upon their works. The proceedings 
arc being uond ucted in private, but I learn that some very large 
deductions have been allowed in certain cases-in one instance, 
that ef a leading iron works in the district1_~be reduction being as 
much as £1000 on a re-assessment of £1wv. After they have 
obtained all they can from the Assessment Committee, it is open 
to manufacturers to appeal to Quarter SOS:Iions, and there is no 
d oubt that in some instances this course will be taken, the manu­
facturers being very dissatisfied at the m(mner in which their 
machinery has been treated. 

An interesting esperiment with a view to prevent steam boiler 
incrustation ba.s just been made by the engineers to the South 
~tafi'ordsbire Mines Drainage Commissioners. With an idea to 
counteract the effects of acid water on t he boiler plates at one 
of the leading engine bolllles, a portion of the inside of one of the 
boilers was painted with soapstone paint, which bad previously 
proved successful in preserving ironwork under water in the pits. 
The part upon which this expariment is being tried had previously 
been attacked by acid, and upon examination after a few weeks' 
trial, it has been found {1) that the paint remains and resists the 
acid, and (2) that the small quantity of oil in the paint has not led 
to any blistering of the ~;~lates. 'l'he Commissioners are to be 
congratulated on tbe solation of this very troublesome difficulty. 

NOTES FROM LANOASIDRE. 
(From 01tr 01011. C()T'1'~.) 

Manclt.t.~ltr.-The position generally th roughout all branches of 
industry connected with the engineering, iron, and coal trades of 
this district continues about as unsatisfactory as it could well be. 
A prevailing want of confidence in t he future checks all operations 
that can in any way be bold back; in the iron market there is 
from week to week only a dull, dragging sort of business, with 
steadily weakening prices, whilst in tbe coal trade there is again 
a n unsettled, uneasy outlook with regard to the wages question. 
'l'be chairman and secretary of the Coalowners' Federation, in 
accordance with the rules, have proposed a joint meeting of the 
Conciliation Board to consider a reduction in wages, but the 
miners' officials have raised a q nibbling objection to the form in 
which the request for this meeting has been made, and although it 
has been formally convened to be held in London next Tuesday, 
the miners' representatives decline to attend, this policy being 
pursued with the object of delaying by any means, and as long as 
p:>ssible, any consideration of the present rate of wages. 

Business in the iron market continues extremely slow, and 
although there was a fair average attendance on the Manchester 
.Exchange on Tuesday, p~ and finished iron makers generally 
report an absence of bW11ness of nny real weight giving out. 
Lancashire makers still quote nominally on the basis of about 40~. 
for forge, to 42s. for ~oundry, less 2~ at the works, but except 
whore they sell occasiOnal small parcels of foundry to specta1 
customers, they are at these 6gnres aJtogetber out of the market, 
nnd in forge qualities are just now selling practically little or 
nothing. Distnct brands continue to be offered bore at excessively 
low 6guros, without, however, bringing forward buyers for any­
thing like quantities. Lincolnshire does not average more than 
39i1. for forge, to 40s. for foundry, net cash, delivered, equal to 
Manchester, and for prompt delivery, under even these low 
fi~;ures has here and there been accepted. For P.G. foundry, 
LIDcolnsbire makers bnve taken 43s.1 less 2.\, and Derbyshire 
foundry is quoted at about 453. to -46s., net ca.Sb, delivered Man­
chester. With regard to outside brands, the impending strike of 
Sootch miners necessarily has some hardening t endency, but no 
better prices are obtainr.ble in this market, and there is still keen 
nnderqaoting where any business comes forward. Delivered equal 
to Manchester, good foundry Middlesbrough scarcely averages 
more than 43s. 7d. to 43s. lOd., not cash, whilst Eglinton could 
still be bought at about 45s. 6d., not prompt cash, delivered at the 
Lancashire ports. 

MtmoJactured iron makers in most cases report that they have 
groat difficulty in keeping their forgOll going from hand to mouth 
more than about half-time, but their quoted rates remain 
unchanged. This, no doubt, is in a constderable measure due 
more to the fact that there is really no sufficient inquiry stirring 
to afford any real test of what makers might be prepared to accept, 
if anything like favourable specifications came forward , rather 
than to any real firmness in the market. For delivery equal to 
Manchester, £5 10s. for Lancashire to £5 12s. 6d. for Stafford~hire 
bars remain the general quotations, with Lancashire sheets £7 to 
£7 Ss., and Staffordshire £7 5s. to £7 10s., and Lancashire hoops 
are still quoted at£5 17s. 6d. for random and £6 2s. 6d. for special 
cut lengths, delivered Manchester or Liverpool. . 

I n the steel trade the business doing conhnues extremely limited, 
with a generally weak tone in prices ; ordinary foundry bernatites 
do not average more than 52s. 6d., less 2; ordtnary basic billets £4 
net cash, with steel boiler plates quote~ at £6 5@. to £67e. 6d. , 
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and bridge and tank plates obtainable at £ 6 15s. to £517a. 6d. 
delivered in this district. 

Only a slow, band-to·moutb sort of business still comes forward 
in tbo metal market, but for manufactured goods list prices are 
maintained at late rates. 

The position in the eogineerin!!' industries, as reflected in tbo 
reports issued by the trades uruon organisatiollll, still shows no 
movement whatever towards any improvement. In the 
monthly report just issued by the Amalgamated Society of Engi­
neerto, the returns as to unempl?yed members ~emain practically 
the same as those of the preVIous month, st.ll show10g nearly 
9 per cent. on the books in receipt of out-of-work support, whilst 
tbe reports from all the principal centres throughout t he country 
continue most unsatisfactory, the position being returned 
with exceedingly few exceptions as either only very moderate, 
bad1 or very bad. The returns of the Steam Engine Makers' 
Soc1ety also show that the number of unemployed members 
remains practically unchanged. lf anything, in both societies, 
thoro is n very slight decrease, wbicb may be taken as indicating that 
tho position gets no worse, but not sufficient to indicate any im­
provement. Bore and thoro amongst machine tool makers I bear 
of rather more work of a special character stirring, but the general 
run of engineering continues extremely quiet, and the priocieal 
locomotive building works in the district are almost at a standsttll, 
owing to the continued absence of orders coming forward. In fact, 
it is practically owiog to the largo number of men thrown out of 
employment by this one fi rm that the returns of out-of-work 
members in this immediate district continues so much above the 
average. Boiler makers still report rather more orders stirring, 
and some of the leading machinists are being kept fairly well 
supplied with work. 

Tbe condition of the coal trade is one of extreme depression, 
and, with plentiful supplies of all descriptions on tbe market, 
prices show a continued weakening tendency. 'fbere is no 
nctually general quoted reduction upon late rates, but to a 
very large extent prices have durang the week been easing 
down about sixpence per ton, and do not now average more 
than 11s. to lls. 6d. for best coals, 9s. 6d. to 10s. for seconds, and 
a~nt 7s. 6d. to Ss. per ton for common house coals, at the pit 
mouth. Only a very slow demand is reported for the lower 
descriptions of round coal for iron-making, steam, and general 
manufacturing purposes, and these are also easier, in most cases, 
to a similar extent as the better qualities, prices now averaging 
about 7s. to 7s. 6d. at the pit mouth. As regards gas coals, thoro 
are so far very few contracts of any great weight actually settled, 
and the advance of 6d. to ls. per too which has been talked of 
seems scarcely likely to be realised to any considerable extent. In 
locomotive fuel and supplies for railway companies, however, 
advances of 6d. to 9d. have boon obt!lined upon last year's low 
rntes, the pit prices which have boon obtained ranging from 6s. 9d. 
for ordinary locomotive steam coal up to 7s. and 7s. 3d. for the 
better quahties, suitable for gas-making purposes. 

In engine classes of fuel supplies are plentiful, notwithstanding 
t he limited production of slack, and with low sellers from outside 
districl:! pr1ces are scarcely so fi rm. Common slack is readily 
obtainable at 5s. to 5s. 6d., with best sorts quoted at 6s. to 6s. 6d. 
por ton at the pit mouth. 

I n the shippmg trade rather an increased business is stirring, 
but very low prices are being taken, the official quotations having 
been reduced 6d. per ton during the week, and 83. to Ss. 6d. per 
ton are now the average fi~urea for Lnncasbire steam coal, 
delivered at the Hjgb Level, L1vorpool, or the Garston Docks. 

llai'I'Otc.-Tbe past week has seen no change in the condition of 
tbo bematite pig iron trade, and makers in the North of Lanca­
shire and in Cumberland have not done much in the way of busi­
ness. The consumptive demand remaillll about the same, and 
prospects of an increased demand are poor indeed. The consump­
tion on home nccount keeps fairl y good, but on general foreign 
and colonial account it is particularly bad, and the business 
offering is exceedingly limited. Prices have fluctuated somewhat. 
Early in the week warrant holders were quoting 44s. ~d. per too, 
but since that time they have dropped again, and 43s. 8d. is now 
t he ruling quotation. Makers, on the other band, have been 
steady in their quotation of 45s. per ton net, f.o.b., for parcels of 
mixed numbers of Be..."l!emer iron, but in some cases as low as 
44s. 6d. per ton is being quoted. The stores of warrants continue 
to increase, a further 7SO tons having been added this week, 
bringing the total bold up to 147,951 tons. Thirty-six furnaces 
are blowing in North Lancashire nod Cumberland. 

Steel makers at Barrow are fairly employed in some of the 
departments. Some fair orders are bold for heavy sections of rails1 
and the mills will be pretty busy for a week or two. The demanct 
for rails is, however, not by any means good, and orders are diffi · 
cult to get bold of. Heavy sections are quoted at £3 15s. per too 
aod light and colliery sections at £5 5s. and £5 lOa. respectively. 
The demand for steel shipbuilding material i.~ fair . The mills at 
Barrow are fairly well employed on orders booked a while ago. 
Ship plates are quoted at £5 7s. 6d., angles at £5 103., and boiler 
plates at £6 per ton. The business offering in the other sections 
matle in this district is exceedingly ~mall. 

Shipbuilders and engineers are well employed in every depart­
ment. Builders are contracting for new work, but no new orders 
are reported. 

'fbe demand for iron ore is quiet, and practically C">nfined to 
local smelters. Average sorts are quoted at Ss. 6d. to 9s. 6d. per 
ton. 

Coal and coke find a pretty good sale. East Coast coke is still 
quoted at 17s. per ton delivered, 

1'be shipments of iron and steel for the pnst week represents in 
the aggregate 27,635 tons, as compnred with 12,073 tons in tbe 
same week of last yenr, an increase of 15,562 tons. The exports to 
date stand at 341,032 tons, as compared with 314,140 tons last 
year, an increase ou last year of 26,892 tons. 

THE SHEFFIELD DISTRICT. 
(From 01tr 01011. CorrU]Xmdtnt.) 

Tae May returns of the Hull Chamber of Commerce exhibit 
increased blll!iness with that port. 'l'he total weight sent from 
Yorkshire collieries to Hull was 17ll.S56 tons, as compared with 
103,40S tons for May of last year. !'·or the five months of the 
year the weight of coal forwarded to Hull amounted to 756,168 
tone, as compared with 5S5,720 for the similar period of 1S93. 
Steam coal, of course, has been the cause of this brisk business1 
and, as may be seen from the figures, the trade which driftea 
elsewhere during the troubled period in the &uth Yorkshire dis­
trict is returning. There has been n large trade done with foreign 
countries from Ilull, viz., 54,52S tons, as compared with 24,510 
tons for May of last year. For the first five months of the yenr 
Hull forwarded to distant markets 237,446 tons, against 147,650 
tons during the completed period of last year. Sweden and 
Norway has taken the largest mdividual tonnage, with a weight 
of 19,132 tons for the month, and 91,002 tons for the 6ve months, 
as compared with 12,651 and 45,800 tons respectively. The next 
largest market is Russia, which took 11,5S2 tons for May of this 
year and 29,220 for the completed period. The monthly business 
with Hull and the Humber ports hns about trebled, and the trade 
done during the five months is nine times as g reat as when the 
dock strike paralysed trade. 

Coal quotations do not vary much at present. Silkstono house 
coal is from 9s. 6d. to Us. \'er ton ; Barnaley softs, Ss. 6d. to 
9s. 6d. -eer ton ; inferior qualities, l s. per ton easier. Bar';ls.ley 
bards. ts. 9d. to Ss. 6d. per ton ; Parkgate and other qunhttos, 
from 7s. per ton. Manufacturing fuel in fair demand at 4s. 6d. to 
Ss. 6d. per ton ; smudge and small coal ranges from 2s. per too. 
Coke dull at 9a. 6d. to lle. 6d. per ton. Steam coal keeps in very 
good request, and contracts bave been maintained more firmly than 
was at one time anticipated. 

Further armour-plate orden have been received on account of 
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the naval programme of the Government by Messl't'. John Brown 
and Go., MOEsrs. ( ha ·le~ Cam moll and Co., and MeSl!rs. Yickers1 
Son, and Co. 'fb se fresh orden are for the conning towers ana 
tbe caaemate armour of her Majesty 's ships Magnificent, Majestic, 
Renown, Powerful, and Terrible. Additional work is anticipated 
on an early date. 

Business is again quieter in iron and steel. Hematite pi(r iro_n 
is very languid at 518. to 6:.!s. 6d. per too ; common forge 1ron IS 
rather brisker at 3 s. per ton. BOEsemer billets fetch from 
£57s. 6d. to £5 lO.i. per ton ; bar iron inactive at prices quoted 
last week. Railway orders are scarce, the companies limiting their 
requirements to what they cannot do without. Several of the 
foundries a re well employed ; the boiler -makers are generally well 
off for work. 

'l'he exports of cntlery during blay amounted to £155,157, as 
compared with £1S6,541 for May of 1S93. The chief cause of the 
decrease is the falling-off in the United States market, owing to 
tbo uncertainty about tbo Wilson 'l'ariff Bill. 'l'be value sent to 
America last month was only £8520, ugainst £22,4SO for the cor re· 
spondiug month of last year. '!'be other decreasing markets have 
been Russia, Germany, F rance, Spain, and Canaries, foreign West 
l adies, Chili, British Possessions in South Africa, Bri tish Posses­
sions in E:~.st IncHes, Australia, Argentine Republic, and British 
North America. 'l'be only markets showing an increase are 
Sweden and Nor way, HoiJnnd, Belgium, and Brazil. For the 6ve 
coqu>leted months of the year the value of exports w:.s £i52,424, 
as ~m pared with £867,137 for the corresponding period of last 
year. In stecl-unwrougbt.--tbe value of exports £1!>5,069, against 
£165,436. Here, again, the diminution is mainly owing to the 
drop in the United States mnrket, which fell last month to 
£22,135, against £33,612 for lllay of 1S93. Russia fell t o £16,937 
from £23,958, and decreases are also reported by Germany, 
Holland, France, British EaBt l ndies, and British North America. 

Jf it be true that there is a prospeut of the American Tariff Bill 
being settled by the end of J uno, Sheffield cutlers who make 
American patterns will be thankful. At present they are suifer­
ine- severely in consequence of the scarcity of work, many of them 
bemg unable to earn half-a-sovereign per week. The depression 
has continued so long that several of our manufacturers have 
entirely abandoned the American trade and sought new markets. 
Any change for the better which the Wilson Tariff may give them­
and no g reat benefit is expected- will not induce these firms to 
return to American patterns. L?Cal houses whose chief specialities 
are sold to the States are well prepared for the settlement of the 
Tariff question when it comes. The Ger mans have also been 
making stocks with a view to taking advantage of the re-opening 
of the market, and it is quite o:~:pected that the Solingen firms will 
give Sheffield makers considerable trouble in the way of work. In 
several kinds of ,table cutlery the new Tariff, a~ amended by 
a rrangement, will actually impose higher rates tban those under 
the existing McKinley Tariff, and whore the duties are reduced on 
second-class goods, it is pretty certain tbattbe Germane, with their 
remarkably low means of production, will underquote Sheffield 
lists. 

In the electro-plating trades the departments devoted to cups, 
sbieldt~, and other trophies for athletic contests, ar~ exceptionally 
busy, but there is very little doing in the general trade, either for 
the country or for foreign and colonial markets. Several of the 
manufacturers state tbat business is at present in a more depre>-Sed 
state than it was while the coni war was on at the end of last 
season. The low price of silver is still attenuating the demand in 
plated goods, and many people who would previously have taken 
electro-plate are tempted to pay a little more a nd obtain their 
goods in sterling silver. 

In the edge tool t rade reports are very conflicting. Our largest 
house-perhaps the largest in t be world-state that they have rarely 
bad such a pressure of orders for all kinds of edge tools as they 
arc now experiencing. It is principally for the foreign and colonial 
markets that they are now booking large orders. The country 
trade, by which is meant the markets of the United Kingdom, IS 

not very active. The makers of agricultural machinery and garden 
tools have bad a fairly good season, although the adverse weather 
has retarded garden operations, and therefore lessened the demand 
which would have existed during April and May. There is now, 
however, pressure in goods of this sort. 

About as uncalled-for a strike as we bal"e had in Sheffield is now 
reported at the works of Messrs. John Crowley and Co., ~beffield. 
The company is rel'isting a demand for an advance of 2s. per week 
all round on its labourers' wages. The wages against which those 
labourers have struck are as follows :-'fwo men at 32s. per week 
of 6fty-four hours ; two men at 30s.; two men at 27s. 6d.; two men 
at 24s.; two men at 23s.; two men at 22s.; one man at 2ls.; 
twenty-six men at 20s.; fou r men at 19a.; &i:~:teen men at 18s.; one 
man at lis.; nine youths are also on strike, one received 18s. per 
week, another 17s., a third 158.; two bad 14.!!.; one at 13s.; 
three bad 12s. each. The company, fortunately, is able to con­
tinue its operations as usual, owing to its having two large 
establishments, so that the dispu te, although these tbiogs are 
always annoying, does not interfere with the execution of orders 
in any department. 

THE NORTH OF ENGLAND. 
(From Ottr 01011. Corretp<Y!Uknt. ) 

CONTRARY to the general expectation that the iron market io 
this district would exhibit improvement when the Scotch colliers 
decided to enter upon a strike, business has been quieter even than 
it was last week, and prices are very little more in favour of the 
sellers. Buyers continue their policy of purchasing only what 
meets their immediate requirements, and seem to think that 
a fter all there will be no strike, though the Scotch miners have 
already given in their notices. The coaJowners are not in the least 
likely to give the advances; but the fact that there are so many 
non-unionists in Scotland, and that so many of the men abstained 
from voting in the recent ballot, lead to the belief that a stoppage 
- if it do occur-will be of short duration. 

Consumers of pig iron, therefore, holding this opinion are in no 
hurry to buy, and selJers Me not disposed to press iron upon the 
market, for they hoP.e to get beUer prices for it than are now 
possible, especially tf the strike takes place. They will have a 
better chance of realising higher figu res even if thoro is no strike, 
because a brisker period of the sbippintt season is coming on, and 
the make is t o be reduced by the blowmg out of several furnaces 
which need relining. These ,will shortly go out if there is no 
stoppage in Scotland, but if that unfortunately should occur, then 
they may be kept at work longer, as their produce will be needed, 
and higher prices will be obtainable. Under present ci rcumstances 
there is no inducement to keep old furnaces going, as it is difficult 
to make ends meet; in facti the working of a considerable number 
of furnaces now involves n oss. Expor ts of pig iron are rather 
better tbnn were expected this month, but less is taken out of the 
public warrant stores, and as the mnke is kopt up, the stocks still 
mcroase. 'l'be pig iron exports from Middlesbrough this month 
have amounted to 37,243 tons, as compared with 35,184 tons la.~t 
month, and 44,231 tons in Juno, 1893, all to 13th. The shipments 
oversea are above the average, but in view of the probable stop­
pages in Scotland, merchants are beginning to have more sent to 
Grangemouth, and are laying in stocks, which cannot be a bad 
s_peculation at present price."1• whether there be a strike or not. I n 
Connal's warrant stores on Wednesday night 9 ,086 tons of Cle,·e­
lnnd pig iron were held, 730 tons increase for the month. 

Prices of Cleveland pig iron arc slightly better this v.eek than 
last, for though thoro was some bW>iness in No. 3 G.lll.B. early in 
the week, that would not be tak81l now, and 35s. 4-!d. is what is 
asked nod paid. Buyers offer no more for forward than for 
prompt delivery. Cleveland warrants ba"e dropped in price in 
spite of the imminence of a strike, which should have strengthened 
them considerably. They could not have been obtained under 
36s. 4d. cash just before the result of the ballot of the Scotch 
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n1ioers w11.11 made known, but have fallen to 35s. 2d. this 
~cek, though they ba,·e ri6en again to 35 • ~d. 'fbe f.lll 
lS not much certainly, but then tho mo,omenl was expected 
~o be tbo other way. For No. 1 Cleveland pig iron, 3ia. 6d. 
IS all that can be realised for ordinary brands; for No. 4 
foundry, 34s. 9d. is the 6guro; for grey forge, 348. 3d. ; 
for mottled, 33s. 9d.; and for wbito, 33s. 6d. Mixed numbers of 
East Coast bematite pig iron maintain their value, and mixed 
num~ers can.no~ be ha~ u_ndor 44s. por ton f.o.b. The production 
or tbtS dOilcnpbon of p1g 1ron bo.s been reduced as it was in excess 
of the requirements, and could not bo made by some 6rma at tbo 
~oney they wore able to obtain for it, while there seemed to be 
httle chance ?f the cos.t bein.g ~duced. Tbo price of foreign ore 
does no.t decline, ootw1th.atandmg that tbo consumption ia smaller 
and fre~ghts aro cheaper , bot average Rubio st ill keeps between 
121. 3d. and 12s. 6d. per ton delivered on tbo Toes. 

The Cleveland Ironmastera' Association bnvo intimated to the 
rep~osentatives of the men that tboy cannot aeo their way to give 
tho1r assent to the proposal for tbo adoption of oigbt hour shifts 
at the bloat furnaces. They do not offer any opinion relative to 
~be eight hours' day, but nro not prepared to adopt the proposal 
10 the terms submitted to them by Mr. Carlton the men's 
secretary. _That would increase the cost of produci~g pig iron, 
and taktng m to account the p resent condition and the immediate 
prospects of the trade, that is out of tbo question it would only 
add to t~o loss that is being incnrrcd at some' of the works. 
PorhaJ?I if the me~ had proposed to accept a proportionate 
rodnct.Joo of wages ID return for the reduction of hours some 
agreement might have been poesiblo. It has been calculated 
that the adoption of the eight hours would add at least ls. 
per ton to the cost of making pig iron. The system has been 
adopted at the Seaton Carew Works, and is likely to be at Carlton 
tho P.ro{lriotora of which are not members of the Ironmasters~ 
Association, but there has not been time enough yet to ascer tain 
exactly the difference of cost. Messrt'. Co.cbrano and Company, 
Ormesbr Iroo.work~, pr opose to adopt the o1gbt hours, when their 
coooecttoo w1tb the Cleveland J ronm!Uitors' Association ceases 
in August. 'fbo ironmaaters also intimate that they cannot assent 
to the proposal to stop the furnaces for twenty-four hours in ordor 
that the blast furnacemen may hold a demonstration, ~ the loss 
and damage would be so great. The Cleveland ironstone miners 
are to bold a demonstration at Boosbeck on July 4th when they 
will be addressed by Mr. S. Woods, M.P., and Mr. Tom Maon. They 
have been moro folly employed recently than for a long time past 
as more f~roaces are working on Cleveland iron. ' 

The stnko of moulders and pattern-makers at the engineering 
":orks and shipyards continoe.q,. nod is seriously hampering opera· 
tJona at these .and other estabhsbmonta1 in fact a large oumber of 
men engaged 10 other occupations have bad to be paid off in con­
sequence. The executive of tbo men's association will not let tbo 
firms whose men are on strike procure their castings from other 
places, and so more men than tboao who are directly connected with 
tbo strike a re thrown ont of employment. Some of the masters have 
been getting castings fro!D Leeds, Bradford, Glasgow, Manchester, 
and el~ewherc, but tbtS the men have stopped , for if they 
ascertained that any firm was supplying castings to their employen>, 
they at once warned such firms that if they continued to do so 
their own men would be called ont. I n some cases the masters 
b.ave got their castings from Germany. 1t is nearly ten weeks 
s1uce the moulders came out on strike at the engineerio~ works, 
and so far nothing has been done to bring about a satisfactory 
settlement. Masters do not see their way to give any advance, 
much less such an exorbitant one oa tbo moo claim. The joiners 
also coming out at the engineering works and shipyards has further 
complicated matters, and in one case it boa been found noces!ary 
to send two vessels built in this district over to Hamburg to ~et 
their wood work completed. Ordinary iroofounders have no diffi­
culties with their men at present, but work is very scarce. One of 
the chief establishments is not turning out more than a third of 
what is produced in brisk periods, and others have never known 
trade so bad. An order for a large quantity of cast ironwork for 
the Waterloo and City Railway has been placed at Stocktoo. 

The dulness in the finished iron and steel trades is as great as 
ever-in fact, greater, because the strikes of moulders hamper 
operations in the shipyards, and plates, &c., cannot be taken so 
regularly, so that tbl8 reduces the output of the finished iron and 
steel works, and it helps to postpone the restoration of confidence 
amongst sb_ipowners, who have given out very few orders for now 
vessels dunog the last three months. Quotations for finished iron 
and steel a re the same as last repor ted. 

The coke manufacturers of Durham are proposing to follow the 
example of the coalmasters in establishing a combination to fix the 
selling prices. A meeting of coke manufacturers was held on 
Monday, and moat of the leading fi rms wore represented and gave 
thoiJ: adhesion to the scheme, tboo~b some of the p roducers of 
spec~l classee are not prepared to JOin in tbo movement. Tbo 
meetmg arranged the mimmum price, and this does not differ 
materially from tbo rate now current. 

The coal trade is somewhat brisker, and is expected to become 
quite active again if the strike takes place in cotlaod. The extm 
demand this week has led to the Northumberland coalowners 
putting up the price of best steam coal to 10s. 6d. per ton, r.o. b. 
Goo~ blast furnace coke is sold at 12s. 3d. per ton, delivered equal 
~ M1d~lesbrougb, but ~ay be expected to increase, as the supply 
18 no~ 1o excess of reqmrementa, and a greater demand will spnog 
up Wl tb the commencement of the strike in Scotland. 

NOTES FROM SCOTLAND. 
(From our own Corrupqnden.t.) 

TUE resolution of tl:e Scotch miners to come ont on strike towards 
the end of tbo present month has not affected the markets to the 
extent that might have been expected, because it is not believed 
that the atrike, if it should take place, will bo of long duration. 
Perhaps at no former time have the Scotch miners, all over the 
colliorr districts, voted with such a roaolt-viz., a majority in all 
localihes. This is, of course, the outcome mainly of the fact that 
~e miners' societies. have now all affiliated. with the Eog~isb Federa­
tion, by whom a stn ke was decreed Wb1le a large maJority voted 
in favour of a strike, there is no enthusiasm on the subject among 
the minora of Lanarkshire, and trade brut been so manifestly bad 
in Fifesbire that no reasonable person there could justify a strike. 
The wages of tbo miners are admitted to bo above the average 
although of course considerably below what they were d uring tb~ 
great strikes in England. 

The men could acarcely have chosen a worse time to come out from 
their own point of view, because July is the industrial holiday 
month, when many works a re closed at least a fortnight, even the 
busiest of times. As soon a fter the strike aa supplies of coal are 
exhausted, therefore, consumers will close their works, and intima· 
tions have in some cases al ready '!>een given to this effect. Strike 
clauses now exist in nearly all contracts, and these will be lar~ely 
taken advantage of, in order that the manufacturer may avotd a 
heavy incrooae in cost of production. 

The Glasgow pig iron market has been 6rmor, with rather more 
inqui ry on the par t of consumers and merchants; but speculators 
are chary of taking any considerable share in the business, owing 
to the uncertainty that exists as to whether the minora will bold 
out or not. Scotch warrants have risen several pence per too ; bot 
there is little change in other classes of iron, Cleveland being 
indeed rather easier. 

The prices of makers' iron are as follow :-G.M.B., f.o.b. at 
Glaagow, No. 1, 43s. per ton; No. 8, 428. ; Carnbroe, No. 1, 
45&.; No. 3, 44.s.; Clyde, No. 1, 49a. 6d.; No. 3, 46s. 6d.; Gart­
sherrie and ~ummerlee, Nos. 1, 51s. 6d. ; No. 3, 47s. ; Calder, 
No. 1, 62s.; ~o. 3, 47s. ; Coltoess, No. 1, 54s.; No. 3, 50a.; Glen· 
garnook, at A.rdrossan, No. 1, [,OS.; No. 3, 47a. ; Eglinton, No. 1, 
46a. 6d.; No. 3, 44s.; Dalmellington, at Ayr, No. 1, 46s. 6d.; 
No. 3, 44s.; Sbotts, at Leith, No. 1, 515.; No. 3, 50e. 

THE ENGINEER. 

The shipments of pig iron from Scottiah porta in the put week 
amounted to 6800 tons, being exactly the same quantity as in the 
corresponding week of last year . Of the total there was dispatched 
~ Ilolland 1297 tons, Germany 495, Canada 200, United States 
100, India 68, Australia 280, Franco 33, 1taly 195, Russia 180, 
Belgium 38, Spain 15, China and J apan 110, other countries 375, 
tbe coastwise shipments being 2425, compared with 3387 in the 
corresponding week. 

There is no change in the total number of furnaces in blast. The 
number producing ordinary is rather smaller, but this is made up 
by the placing of two additional furnaces on basic iron at Glen· 
garnock, where the notice given to the men to leave has been 
changed into an engagement from day to day. There are now 
forty·six furnaces producing ordinary and special brands, twenty­
four bematite, and th ree basic iron, total aeventy·three, compared 
with seventy-ono at this time last year. 

Work is being proceeded with in a rather more vigorous style at 
the steelworks, but this is owing to the pressure to 6oisb up nrgeot 
orders previollS to the holidays, nod there is in reality no change 
in the condition of this market. Tbe !&me remark is applicable to 
tbe malleable iron b-ade. 

'l'bo shipments of iron and steel manufactured good<! from 
GIMgow to the past week embraced eowiog machines worth 
£3683; other machinery, £7826 ; steel goods, £10,991 ; and 
miscolhtnoollS iron goods, £13,145. 

The coal market has been rather more active, and on several days 
somewhat excited, owiog to tbeapproncbiogstrike. The shipments 
at Clyde ports have been comparatively heavy, but not quite so 
large on the E!l.St Coast. The total clearances from all the porta 
reach 161,437 tons, against 141,829 in the preceding week, and 
138,709 tons io the corresponding week of llll!t year. The demand 
for future delivery is only moderate, and this is ascribed to the 
fact that supplies are very ample, and prices low at English porta. 
Tbe household requirements a re at this time easily met. Pur­
chases are, however, reported to have been made on a rather 
extensive scale by manufacturers anxious to keep their works fully 
occupied until the holidays, and prices have gone up io GIMgow 
market about 6d. per ton. 

WALES AND ADJOINING COUNTIES. 
(From our own Corr~) 

M\' forecast, that the Ellit Glamorgan Railway Bill would not 
pass the House of Lords Committee, bas been verified ; though on 
Saturday, when several of the notabilities interested on one side 
or tb~ other returned ~o Cardiff, thoro was a strong impression 
t~at 1t would pass. It IS now stated that next YO;Br an.otber effort 
Wlll be made, but before that I shall expect certam railway move­
menta on the part of the Taff Yale and the Rbymney that will 
make it still more unnecessary. T he 'l'aff Vale Railway Company 
ha.a a lino now at Aberdare Junction, which is little used, but will 
become more so, and a siding will connect it with the latest 
colliery venture, tbe Dowlais-Cardiff. 

The coal trade continues in a very satisfactory condition, and for 
tbo third week in socces!ioo, notwithstanding that a" Maboo's 
day" intervened, the Cardiff expor ts showed an excess of 300,000 
tons on the week or 40,000 tons more than that of the correspond­
ing week last year. 

Largo contracts have been booked for the Admiralty, and amongst 
the successful I note the Cyfartbfa Company. Some of the lead· 
ing coalowners a re sold until tbo end of the month, and on 
'qban~e. this week, Cardiff, it was evident that there was no great 
d1sp081t1on to book forward for large quantities, as higher figures 
are fully expected. Best steam coal oow commands U s. 3d. to 
Us. 6d.; seconds, 10s. 6d. to 10s. 9d.; ordinary "dry coal" tbo 
same, and small, f>s. 3d. to 5s. 6d., Cardiff. Even best house coal 
boa shown an upward tendency. Tbe latest figures a re: Beet 
bollSo1 10s. 9d: to 11s.; !fo. 3 Rhondda, 10s. 3d. t.o 10s. 6d.; brush, 
Ss. 9a. to 9s., small, ts.; No. 3 Rhondda, Ss. 6d. to Ss. 9d.; 
through, 6s. 9d. to 7s.; small, 5s. to 5s. 3d. 

<?oko prices are unchanged ; demand is more, and tberearosigns 
of 1mproveme~t. Pitw~ remains. the same after some drooping, 
best wood selhog at Card1ff, a @)up, at 1f>s. to 15s. 3d. Patent 
fuel prices, Cardiff, are 10s. 6d. to lls., demand improving. 
S wansea sales have been large. Last week 7500 tons wore soot 
from that port to Italy, 1540 to Greece, 1610 to Algeria. 

Trade at Swansea 1!eo~~ly has been exceptionally busy. The 
total tonnage, 73,531, 1f 1t does not beat the record , certainly 
figures as one of the highest known. I t woa 30,000 tons above the 
totals for the corresponding week last year. I n coal patent fool 
and tin-plates the increase was marked. ' ' 

At Newport bl18ioess has also been ~ood, and some notable 
cargoes have come in of iron ore, awakemng the hope that better 
times are at hand in the iron and steel trades. On one day Ebbw 
Yale received 2000 tons; the Blaenavon Company, 1750; and 1i90 
tons. to Tapsoo and Co. On the 12th the "Ebbw Yale Company 
roce1vod no 10l1s than 5750 tons. Large quantities a re also coming 
in from Cyfarthfa and Dowl~. 

Latest prices Cardiff iron ore aro :- Best Rubio, lis. 6d. to 
lls. 9d. ; Tafoa, lls. 3d. to lls. 6d.; Garrucba 11s. · Porman 
10s. 6d.; all c.i.f. Cardiff or Newport, Moo. ' ' ' 

I ron and steel quotations, Ca rdiff and Swansea, are the same ns 
last week. Swansea has b~en importio~ pig iron heavily, and I 
note tba~ a ~rg? of steel ra1ls btU! ~ome m from Har riogton. One 
of the pn nc1pal troomastera, speakmg this weok upon the iron and 
steel. t rades, observed to me that things wore impro,•ing and be 
cons1d~red that even~ better. condition w11.11 coming. 'l'be 
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domaod 
for ratls and sleepers l8 cer taiDiy better, and at Dowlais la.at week 
thoro was a good deal more activity. One of tbo consignments of 
the week has been 842 tons steel eleopera to Bombay. Jn steel 
bars a g~ average quantity has been dispatched from Cyfartbfa 
and DowlatS, and now t~at a better ~emand ~springing up by tin· 
plate manufacturers, thl8 branch of IDdustry lS 10 a more promis· 
IDg state. 

L!l.St week the export of tin-plates from Swansea totalled 93,120 
box~s, the large.~t that has takeu place for some time. The 
reco1pta from works.only amounted to 65,337, so that stocks again 
fell, and now consl8t only of 261,020 boxes, as compared with 
288,803 boxes last week. 

The total shipments of plates to the United States from Swansea 
last month amounted to 12,202 tons, compared with 19 560 tons 
May, .1893. Coo;'iderable ~nnage is coming in for l~ading t~ 
Amenca, nod on Change tbtS week it was the subject of discus­
sion that a few days again would end all doubt about the tariff 
~ben, in all P.robability, thoro would be restarts in many direc~ 
boos, and an mcreasod make. Russia is putting in for increased 
quantities, and shipments to Batoum and Odessa a re amongst the 
fixtures. Venice is also amongst the latest customers and Canada 
maintains an average demand. With a good spurt fr~m the States 
it is anticipated that stocks would be cleared out. Prices 
uncbangod1 but firmer ; aod business confined steadily to "band 
to mouth,' as a change is certain. 
. Some few steel _quotations, C!lrdiff, mid-week, may be of 
IDtorost :-H_eavy rails, £3 15s.; hgbt, £4 10s.; Beasemer bars, 
£4 2s. 6d. ; S1omens best, £4 5s. 

It !s _expootod tba~ at ~be next meeting of the Coalowoera' 
Assoc1at1on a deputation Wlll wait upon the members from the 
colliers, the del~a~ petiti~ni~~. that some means should be 
taken! eocb. as . umted action, ~n. order to do away with the 
droop1~g pnc~ m coal. In the op1010o of the colliers the sudden 
!'Iterations wb1ch take place ~ion~y in coal might be avoided 
if coalowners worked together tn am1ty. They evidently forget 
that if a ~od were to be entered into by Welsh coalowners to 
keep up pn cos, customers would go to other markets. The matter 
has been frequently discussed, and the fact pointed out. If 
prices eont_inue to go up the. aubjeot will very likely be 
shelved until the next turn of the tide. Coalowners are as anxiollS 
M the colliers to maintain a fai r average price ; but the area of 
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their I!On:oy is a wider o~e than colliers take. _Tbos if the aliding 
aca.le mdJca.tes a reduct1on, the first thought ID the mind of the 
unsophisticated workman is. that there is somethiog the matter with 
tbe scale. Possibly, with free libraries and better culture, theie 
fancies wiU take fligb t. 

At Ebbw Vale last week 4000 colliers were out; hut thanks to 
v~goroua ~tioo, and d iscoEsion, cor;omon sense prevailed , and the 
d1fficul~y ~ now over. At one time the manager expreaaed his 
determ1oatioo to get the boreea up, and close every colliery. Work 
was resumed on Tuesday. 

A strike bae been averted at Rudry. 
It b_as bee!l decided at. the rapidly improving port of Llanelly 

to go to for mcreased dock accommodation. 
Tbe toll clanae-Bute Docka-baa been withdrawn to the great 

satisfaction of the public. ' 
Tho Lletty ."ben kin coal Ptrike has come to an end , and the cffer 

to supply house coal at 6s. 6d. per too at Cwmbacb, ir. at 
A bernantygroes, and 7s. 6d. Aberaman or Aberdare, is accepted by 
the men. 

'l'bo South Glamorgan Company has sunk successfully at 
Poocood. 

Tbe important t respas.'! action Hankey <"trl'ttl Wimborne of the 
P lymouth Company against tbo Dowlais Company, is n'ow on. 
It is understood that a large sum is at stake, the value of the coal 
a rea of the P lymoulb Company alleged to have been worked by the 
Dowlaia Company. 

A Wheelwrights' A~iation has been sta.rted at Merthyr. The 
Plymouth 6tters are still out, and a re getting weekly allowaocea 
from a society to wbicb they are federated. 

NOTES FROM GERMANY. 
(From our own C()f'rupondcnt. ) 

THE reports from the different iron markets are more or less of 
!1 cheering ~baracter. Demand nod inquiry have continued to 
1mprovo _durm_g the week. A good activity exists in most branches 
of the 1ro~ ID~ustry, and makers a re ~bowing a tendency to 
harden tbetr pnces. 

On the Silesian iron market a fair amount of business is coming 
fo~ward, but quotations a re still wanting in firmness wbicb is 
cb1ollr caused b~ ov~r-prodoction in some departm~nts. Tbo 
R:be~l8b-Weatpbalian. tronwor~ continue to compete with the 
Sale8l8n firms, and ID many mstaocos succeed m getting the 
ordel"'!. 

<;>o tb~ Austro-Hungariao iron market all descriptions of raw and 
fiol8hed trOD h&ve been meeting with an increased demand during 
the past wee~, owing in a g reat measure to consomera now 
gradually gett~og ~brougb the SU,Pplies which they had bought io 
and were bold1ng 1o reserve. W1tb stocks rapidly disappearing at 
the. blast:furoace worlo!, there is necessarily a further hardening 
up 10 pn~es, and prospects for the future are decidedly good. 
Orders of 1mportaoce have been rather scarce on the French iron 
market lately, but t he greater part of the works continue well 
employed O!l orders of previollS date. Quotations are still the 
~me as d~nog former weeks, bars being quoted 155f. p.t., while 
girders sti ll stand at 165f. p. t. at works. 

. D~man_d and sale continue weak on the Belgian iron market. 
"f•g 1ron IS n':glected. There has been talk of the forming of a pig 
1roo ooove~tioo lately, wbicb would help makers euocessfolly to 
compete Wlth the works of Loogwy and Luxemburg. Returns 
for the firs.t four m?oths of present year show export i.o steel to 
have conSJ~orably mcreasod; in steel girders export rose by 
3000 t.; ratls, 9000 t. ; !Daoufnctured steel, 6000 t. The different 
s~rts of manufactured 1ron, on the other band, show a decrease 
81nco last year. 

Import of coal to Belgium during the first fou r months of 
present y_ear amounted to 450,914 t., against 455,169 t. for the 
same pen od ~be year~ before1 or which 204,728 t. came from 
Germany, ega1nst 184,t05 t. 10 the year before. Import from 
En~laod wont down from 119,451 t. to 94,665 t. Import in coke 
dunog t~e first four months was 96,721 t., against82,293 t. in 1893 
-of . wbicb 95,080 t. cam~ from Germany, against 81,150 t. in the 
preVJOllS Yeat:· Export 10 coal amounted to 1,321,511 t., against 
1,3~5,302 t. m the year before; export in coke was 304,833 t., 
aga1nst 327,~ t. for tbo.eo~espoodmg period last year. 

T_be Rbemsb-Westpbnlian u on trades are in a fairly active state 
takmg t_bem as. a whole. With regard to iron ore, Siegerland sort.i 
meet wttb aa_tisfactory demand, and prices are well maintained. 
For spa those tron ore l!I. 7•40 to ?"90 p. t. is quoted, roasted d itto 
fe.tcbmg M. 11 to 11·50 p. t. at mmes. Inferior qualities are paid 
With _M. ~·80 to 10 p.t. Luxemburg-Lorraioe minette is tolerably 
well_mquJTed for at M. 2·60 to 3·20 p.t. net at mines, while Nassau 
rod 1ron ore, 50 ,P.C. contents, has been quoted .M. 9·20 p. t. A very 
con~deot to!lo ts r~portod on the. pig iron market, in spite of 
a shgbt falling-off ID demand wb1cb has recently been notice­
able for so~c sorts. Quotations mi1Bt still be conlriderod a'l 
!lore~unerabve, ?D the whole. For spiegeleisen .M. 52 p. t. 
lS pa1d; forge p1g, No. 1, is quoted M. 45 p.t., while No. 3 
fetches M. 40 p.t. . S1~gerl~nd, good forge quality, stands 
a~ M. 45 p.t. He~atite lS bemg sold at M. 63 p.t.; the price 
g~voo ~or foundry ptg, No. 1, has been M. 63 J?· t., while for No. 3 
M. 54 lS offered. Basic is quoted M. 4.5 to 4.6 p .t. ; German Bes· 
aemer, M. 47 to 48 p.t. ; Loxo!Jlburg forge p~g, 48f. p.t. , free 
Luxomburg. On the malleable 1ron market the demand coming in 
~or ?ara. is cbi~fly on homo account. From abroad very little 
1oqmry ~s oxponenced, and prices, therefore, improve but slowly. 
In the g'l~or trad~ especially competition is still exceedingly keen, 
and the pnc~ wbtcb makers are fo':Ced ~o. accept ~cave little profit. 
Hoops remruo _firm. Orders nod IDqwnes coobnue to como in 
ver? .re~arly 10 the plat!l and shoot department, and n good 
actiVJty lS generally ma.1ota10ed at the mills. The foundries and 
!Jlachioe factori~ are fairly well off for new work, but find 
1t extremely dtfficult to secore higher prices. 'l'he following 
may be considered as latest li.st quotations p.t. at works :-Good 
merchant bars, M. 110 to 115 ; angles, M. 120 to 125 ; girders 
M. 90 to 95 ; hoops, M. 116 to 120 ; billets in basic and Bessemer' 
~· 81 ; heavy plates for boiler-making purposes, M. 150 ; tank 
d1tto, M. 130 to 135 ; steel plates, M. 12!>; tank ditto M. 116 to 
120 ; sheets, ~· 140 ; Siegon thin sheets, M. ~30.. ~o~ wire rods, 
common qual1ty, r.r. 120 to 125; d ra wn wue 1o 1ron or steel 
M. 105 to 120; wire nails, M. 125; rivets, M. 130 ; steel rails: 
M. 112 to 115 ; steel sleepers, M. 106; fish-plates, M. 110 to 115 ; 
comrl~te sets of wheels and; axles, M. 270 to 280 i axles, M. 2'.20 • 
steo tires, M. 215 to 230 ; bgbt section rails, M. 95 to 100. ' 

I n May the mines of the Silar district have produced, in twenty· 
four days, 536,125 t., and sold 5401..52.') t. Outpnt during the same 
month last year amounted to 4lSl 8SO t while 4.79 405 t. were 
sold. ' ., ' 

AMERICAN NOTES 
(From Ottr own Corrupcmdtnt. ) 

Nsw Yonx, June 5tb, 1894. 
FlNANClAL matt~ra are less satisfactory. Last week loans wero 

contracted, depos1ta decreased 41,000,000 dols., the idle surplus 
reached 77,~00,0~0 dols., af:ld our Treasury gold fell to 79,000,000 
dols. Boe10e~s ts fiat, pnces are low, merchants are not paying 
expe~ses, and JObbers are not trying to force business. Through· 
out New. England mills and. fact:ories run ouly as orders wiUTallt. 
In. the tron trade e'l"erylhiog tS discouraging. The coal miners' 
stnke keeps up, although frequent!)' it is announced a settlement 
has boon affected somewhere. Pig iron for foundry uses sella 
slowly .. Nearly all_ the ~lling mills are in' some way affected by 
the strike.. Tb~re l8 an tmproviog demand for sheets, merchant 
steel, ?a~ troo ptpes_ and tubes. 'l'be country can afford to wait. 
Neg~tiations are be1og pushed to bring the strike to an end but 
well-mforme;<~ people ~o not believe it can be done without p~ti­
cally concodiDg the mmers' terms. 
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10,6-l3. CYCL.!! DRMNG, T. V ann and J. Matthewa, Bir­
mingham. 

The passenger steamer Fingal, owned by the Condemed ftom " The IU1Utraud O~al. Journal. of 
Edinburgh and London Steam Shipping Com- Patent4." 

THE PATENT JOURNAL. 
10,644. .BnRNISHING lliORIN.!!S, F. W. BayllB, Red­

ditch. 

pany, recently launched at Dundee by Messrs. W. 
B. Thompson and Company, Caledon Shipyard, Appllcatlon fot> Lettet>11 Patent. 
has made her trial trip. The Fingalleft the jetty 
shortly before twelve o'clock, and proceeded down 
the river till the Abertay L igbtsh1p was reached, 
when her bow was turned southwards, and a 
course s teered for St. Abb's Head. 'l.'he distance 
from the lightship to this headland-almost forty 
miles-was covered in a little over two hours. The 
Fingal carries two electric light installations, and 
in all there are about thirty-six engines on board. 

10,645. BULLET COLLECTING APPARATDS, H. G. Barnacle, 
Manchester. 

10t~46. SAND·BLAST APPARATus, W. and J. Henshall, 
Manchester. 

The Campbeltown Shipbuilding Company's 
steamer Eira, of 790 tons net r egister, and 2000 
tons deadweight, r ecently launched from their 
yard at Campbeltown, Clyde, made her trial trip 
recently, when an average speed of 11 knots was 
attained. The Eira is a steel screw s teamer of 
the part awning deck type, designed to carry 
2000 tons dead weight on 16ft, 8in. draught, and 
has been supplied with a set of triple-expansion 
engines by .Messrs. Kincaid and Co., Greenock, 
built under the immediate superintendence of 
.Mr. T. M. Broom, consulting engineer, Greenock. 
All the latest improvements for navigating the 
ship and for the speedy loading and discharging 
of cargo have been supplied, including steam 
steering gear, steam wmdlass, patent stockless 
anchors, Clarke, Chapmnn, and Co.'s steam 
winches, patent compass, &c. A large party 
was on board, including Lloyd's representatives, 
Greenock; Messrs. McKenzie and Watson, of 
James Gardiner and Co., shipowners, Glasgow; 
and Mr. E. Lewis, representing the owners, 
.Messrs. Lewis and Co., Aberdovey. 

At Renfrew, on the 8th inst., Messrs. Wm. 
Simons and Co. launched a dredger for the 
Russian Imperial Government. In addition to 
the usual chain of eteel buckets, it is fitted with a 
powerful apparatus by which the mud raised 
by the buckets is reduced to a state of pulpy 
consistency, and discharged at a distance of 
700ft. from the dredger through floating pipes, 
by means of a powerful centrifugal pump. Two 
pairs of compound surface-condensing engines 
and two steel boilers of 100 lb. working pressure 
are fitted on board, one engine being used for 
the dredging machinery, and the other for the 
mud discharge pump. This vessel is capable of 
raising and discharging 250 cubic metres of cUbrn 
per hour. It is lighted by electricity throughout, 
and suitable steam heating arrangements are 
made in the crew's quarters. Tbe Volga.skaiaja, as 
it is named, is to be employed on the river Volga. 

Messrs. John Scott and Co. have launched a 
steel paddle ferry steamer for the Corporation of 
Birkenhead, specially de~igned for the Woodside 
and Liverpool stations. Her dimensions are:­
Length, 150ft.; breadth, 28ft.; b readth over 
:;ponsons, 48ft.; and depth, 11ft. She is fitted 
with a spacious saloon nearly the whole length of 
the ship, 16ft. wide and 8ft. high, divided into 
smokers', general, and ladies' compartments. In 
the constr uction of these saloons lighting and 
thorough ventilation have had special attention, 
and passengers will no doubt find this the most 
comfortable boat in the ferry service. The hull 
and machinery have been constructed in excess of 
the latest requirements of Lloyd's and the Board 
of Trade. The hull is divided into twelve water­
tight compartments by longitudinal and trans­
verse bulkheads, making her practically unsink­
able, as she would lioat safely with any three 
compartments full of water and a full complement 
of passengers on board. The sponsons run nearly 
right round the vessel, and are plat ed on the under 
side of the girders and rivetted to the hull proper, 
thus forming other four watertight compartments. 

On Saturday the trial trip took place of the 
s.s. Linlithgow, bu.ilt by Messrs. C. S. Swan and 
Hunter, of Wa!Jsend, to the order of Messrs. 
Raeburn and Verel, of Glasgow, for their India 
Mutual Line between London and Calcutta. The 
dimensions of t he steamer are :-Length over all, 
346ft. ; breadth, 42ft. 6in.; depth, 29ft. 3in. The 
steamer will be classed in the British Corporation 
Register and 100 A1 at Lloyd's. She is fitted 
with triple-expansion engines by Messrs. George 
Clark, Southwick Engine Works, Sunderland, 
having cylinders 26in., 42in., and 69in., by 48in. 
stroke, two large steel boilers, 160 lb. pressure, 
and forced draught on Messrs. James Howden 
and Co.'s system. The Linlithgow is the sister 
ship of the s.s. Osborne, launched by the same 
bu.ilders a few weeks ago for the same line. She 
is designed for a high rate of speed, and on trial 
attained 12 knots average. The engines worked 
smoothly and satisfactorily, and the speed was 
attained with steam blowing off. The owners 
were represented by Mr. W. H. Raeburn and 
Mr. 'l'homson, superintending engineer of the 
firm, and the builders by Mr. Hunter , Mr. C. S. 
Swan, and Mr. R. F. W. Hodge, the engineers 
by Mr. George Clarke, jun. 

The s.s. Larch, belonging to Messrs. Crosby, 
Magee, and Co., of West H artlepool, has for some 
weelts been undergoing a very thorough and 
extensive overhaul and re-arran,l!'ement of her 
machinery and bo.ilers at the Central Engine 
Works of Messrs. Wm. Gray and Company, and 
on the 5th inst. went on her trial trip in the bay. 
The alteration consists of supplying new main 
boiler working at 150 lb. pre~u.re per square inch, 
and fitting the main engines with two new cylin­
ders of new proportions adapted to utilise the 
higher boiler pre..osure without involvin~ the neces­
sity for a new crank-shaft or other mam working 
parts. This is a s imilar alteration to that recently 
carried out at the same works to the s.s. Mark 
Lane, the s. s. Sweden, and the s.s. Albania, and 
on the trial trip the results were such as to 
justify the progressive policy adopted by the 
owners, so far as could yet be seen. The engines 
ran exceedingly well, giving no trouble whatever, 
and at a speed of seventy revolutions per minute 
drove the ship at the rate of ten knots per hour. 
The saving in coal consumption is expected to be 
very considerable, and to fully justify the expen­
diture. Several details of importance have been 
introduced in making the alterations to the 
machinery, amongst which may be mentioned 
Mndd and Airey's patent metalltc gland packing, 
which ran perfectly well on trial. The trial of the 
machinery was witnessed by Mr. Crosby, one of 
the managing owners, Mr. Airey and Mr. Nevison, 
superintending engineers, and severnl other 
gentlemen interestea. 

•,.• When patents have been "communicated" the 
name and address of the communicating party are 
printed in italics. 

80th May , 1894. 
10~462 . liA..'IOL.!!S of CRICKET BATS, C. T. Horosey, 

LOndon. 
10t46S. C&LLS or ELECTRIC BATrERJEB, J. M. Moffat, 

LOndon. 
10,464. BOILEBS, W. Saur, London. 
10,466. BoxES, J . Wilson, Brndford. 
10,466. PRINTINO and DYEING CALICO, E. B. Manby, 

Manchester. 
10,467. PREPARING and SPINNINO YARNS, F . Rcddaway, 

.Manchester. 
10,468. TtR.!!S, I. M. W. lSourke, jun., London. 
10,469. SnGAR CANE MILLS, A. Chapman, Liverpool.. 
10,470. BAt' ZTY CAO.!! for use in MrnES, T. Bdwards, 

Cardiff. 
10,471. PARALLEL TUBE EXPANDER, G. E. Asbury, 

Newark·on·Trent. 
10~72. VENTRn.oQulAL ENT.t:RTAINhr!:NT, W. F. Bolt, 

v ubhn. 
10,478. CYCLE PtoALS, C. Lee, A. Owen, and E. S. 

Bond, Birmingham. 
10,474. PEDALS for \'Et.OOIPEDEB, H. Bailey, Bir­

mingham. 
10,476. L.!!'ITER·BO:U:S, J. FI1Ulce, Birkdale, near South· 

port. 
10,4i6. PAPER FILE, &c., T. M. Eastcn and A. Coker, 

Northampton. 
10,477. STEAM BotSTI.NG ENOL'IES, J. Caldwoll, 

Glasgow. 
10,478. PREPARING IRON or STEEL BLOOMS, 'l'. W. 

Walker, Glasgow. 
10~79. APPARATDS for WAaHINO, &c., CLOTHES, W. L. 

.1:1rndford, Manceester. 
10,480. GAl' I!' .BooKs, J. Ball, Birmingham. 
10,481. SPRING TIRE for BIOYOLES, E . .M . .Mitten, jun., 

Birmingham. 
10,482. PORTABLE INSTRUMENTS for use in INDICATING 

LEVELS, A. Anderson, Glasgow. 
10,483. DR\'l.NG FLAKED .ii1.ALT, &c., S. J. Stcnehouse, 

Greenock. 
10,484. OAIUIURP:Tl'INO CoAL GAs, T. A. Garoett, G. 

Forster, D. Lister, H. Taylor, and F. Birchall, 
Liverpool. 

10,485. PNEOMATlC TIRES, N. F. Willatt, London. 
10,486. WHCB PROT&CTOR, G. F. B ugbes London. 
10,487. ELI!!CTRICAL MEAJIURING lNbTRI.lMBNT, H. ~w. 

Sullivan, London. 
10~88 . .AD.JusniEl.'T of an !NN.ER CHnn-".!!Y for LAMPS, 

ll. Campe, London. 
10,489. SPINNING ToP, C. E. Gyngell, L<lndon. 
10~90. STEEL WIR.!! H&.&TINO APPA.RATUS, J. Platt, 

rorks. 
10,491. CU'ITING MACBJN'E, J. A. Tillcock and W. D. 

Conning, London. 
10,492. CURLING iRON POCIUT STOVE, C. M. Walker, 

London. 
10~498. CIRCULAR KNITTING lliCRl!o'.!!S1 G. Sowtcr, 

LOndon. 
10,494. SHOP WINDOWS, J. C. and W. T. Reinhardt, 

London. 
10,496. CYCLI!! FOOT·BRAK.!!S, E. Ireland, London. 
10~496. STR.AINXR, J. C. Williams and J. J. Thomas, 

LOndon. 
10,497. GAS BURNER, F. de Mare, London. 
10,498. NOVEL P UZZLE, W. A . B urst and E. J . Pope, 

London. 
10~99. HONEY E XTRACTORS, E. and H. W. Lanaway, 

ttedhill. 
10,500. COMBINO CoTToN, R . Staub and A. .Monforts, 

L<lndon. 
10,601. SELY·AOTrNO MULES or TWL'1111l', W. T. Watts, 

Manchester. 
10t602. 0VERS:UD RAn.wAvs, G. Henkeland G. Schuld, 

LOndon. 
10,508. PRESSES for GoLF CLUBS, F. E. V. Taylor, 

London. 
10,504. TRANSFORTA.TION of MOWERS, J. R. Knighta, 

London. 
10,W5. LITHOORAI'BlC PRINTING MACBI.N1!8, 0. Pollard 

and G. Brnyshaw, London. 
10,506. ADJUSTABLE SPANNERS, A. J . .Boult.-(11' . .J. B. 

.4. SJ>iering, Cllina.) 
10,507. STEAM G&NERATGBil for H EATING, C. Bourdon, 

Liverpool. 
10,508. Loos.!! and other FLANG.!!S, F. Schumacher, 

London. 
10,609. BOILER and other FU11NA01!81 G. A. Newton, 

LiverpooL 
10l610. BR.Ax.!!S for LITI'ING APPARATDS, A. Bolzani, 

Liverpool. 
10,611. ·rov MoTOBS, W. P. Thompson.-(J. &ltoenMr, 

Germany.) 
10,612. 0ALCULATINO lfACHtNES, F. W. Golby.-(l/. 

Buer, Germany.) 
10,51ll. STREET CLEANINO MAcHINE, &.c, A. Zeiler, 

London. 
10,514. Rt:MOVA.BL.E TtRE for RoAD VERJCL1!81 H. Kerr, 

London. 
10,515. DYNAllO BRUSliES, W. H. Fleming, London. 
10!E16. BANJO.!!S and other lNSTHUMENTB, G. Goddard, 

tteading. 
10,517. L~IPS, H. Salsbury, London. 
10,618. HuTING RoLUI, F. Christy and L. 1''. Christy, 

London. 
10,619. MANTELS for GAB LIGHTING, C. do la Roche, 

London. 
10,520. CoNSTRUCTION of FLOGBS, &c., G. A. Wayss, 

London. 
10L521. FABTE..,'ING for CABill DooM, A. I. Gon.ealves, 

LOndon. 
10,622. LACI:NO BooTS, E. W. Yeo.lo, London. 
10~523. SATURATING LIQUIDS with GABEB, J. F. Beins, 

.LQndon. 
10,624. ARRANGING Scll.!!ENS and SHADES, J. H. &so· 

man, London. 
10,625. HYDRAULIC DREDGING MACRINE1 J. M. Robbins, 

London. 
10~626. FLUID SOPI'LY and D.!!LlVERi, J. W. Glover, 

London. 
10,627. St:IVING .MACl!INES, W. L. Wise.-(/1. Tlteiter, 
Su:it,t~·tand.) 

10t62S. APPARATUS for WEIOHINO TEA, G. H. Driver, 
LOndon. 

10t529. PRo."TTNG on WALL PAPERS, H. W. Sanderson, 
LOndon. 

10,680. STREET VEHICLES for TRANSPORT, D. Grove, 
London. 

10,647. Movmo, &c., Pun: GLASS, G. W. Keen, Man­
cheater. 

10~~8 AIR CUSHIONS for CYcu:TrRES, J.S. Weymouth, 
llristol. 

10,540. Kni.BSS CENTB.!! S.!!CGNDS W ATCU, R. Fennell, 
Coventry. 

10,550. MAKING of GASES for HuT ENGI.N1!81 W. H . 
W illa tt, Bull 

10,661. P.ERussucoT and LUOOAOE CARRIER, H. Bean, 
Leicester. 

10,M2. OuTDOOR GAM.!!S, W. D. Bohm, London. 
10,658. lNClJDATOB for BIRDS, J . G. Green and J. Blum, 

GloucesterHhire 
10,664. RAILWAY CHAIR MANUIIACTDR.E, E. Reee, Mon· 

mouth. 
10,555. MAKI.No of SALTS of AMMONIA, A. McDougall, 

South port. 
lO!E61l. .t'REV.ENTJNG SHIPS' BOTTO!dB CORRODING, S. 

uaineri, Liverpool. 
10.667. ANOLE INDICATOR, J. Procter and W. SmedJey, 

Chesterfield. 
10,558. CoBNtO.!! PoL.!!S and FITriNOS, I . A. Read, Blr· 

mingbam . 
10,559. BOLDINO GOU' BALLS during PAINTING, W. 

Ro88, Nottingham. 
10,660. TIN BoxES, C. Manners, Nottingham. 
10,661. FIXLNO RAU.WAY and TRAH RAil.81 F. L. Wood, 

Stock port. 
10,662. FIRING of BoiLDB, T. H. and W. Blamlres, 

Huddersfield. 
100663. DRESS PROTECTOR for BIOYOLES, F. Austin, 

Pet worth. 
10,66i. BLEACll tNO JuTE, J. Tait, Gla8gow. 
10,565. TRANSFOIUI'ERS for EUCTRIC CURR&NTS, 8. P. 

'fhompson, London. 
10,566. METALLIC FITTINGS of BBACI!S, T. Walker, Bir· 

mingham. 
10,567. 8TRAINL'IO BBOK.!!N F&NCE WIR.E, D. JoluuJtcn, 

Glasgow. · 
10,568. StGNAL LIOBTS and RooK.!!TS, G. Pinder, Bir· 

mingham. 
10,669. DRA WINO and O.utPET Pills, J. Johnson, Blr· 

mingbam. 
10,670. FoLDmG and other BEDSTllADe, G. A. Billing­

ten, Liverpool. 
10,671. KEY for SE<roRINO RAILS, E. 8. Copeman, 

London. 
10,572. SMOOTIUNG CEILINOS, C. Darrah nnd R. Brier· 

ley, Manchester. 
10L578. COV.!!R for CLOSINO CL'IS, F. J. Tomlinson, 

LOndon. 
10,5U . .MoUNnNo PADS for BOBilESBO.!!S, S. E. Chipper· 

lield, London. 
10,675. CONSTRUCTION of CAMO VESSELS, J. Priestman, 

Sunderland. 
10,576. CoNSTRUCTION of CAROO VESSELS, J . Pliestman, 

Sunderland. 
10,677. RAISING, &c., BLINDS, S. E. and T. F. Spencer, 

London. 
10,578. l¥1TATION MITT RlNGWOOD GLOVE, W. Tyler, 

Leicester. 
IO,a79. CoLLAR STuDs, A. Crafer and J. C. Saunders, 

London. 
10,580. COLLAR and N&CKTIE HOLDER, W. M. Kent, 

London. 
10,681. CuuRNs, W. B . Cocksbott, London. 
10,582. HOLDING the ENDS of NECKTI1!81 F. 0: Fores, 

London. 
10,588. CIGAREITE HOLDER, D. Cbri.sty and C. Thomas, 

London. 
10,581. BARRELS or CYLINDEBS1 &c., W. H eslop, 

London. 
10,585. MA~Ut'ACTlTRB of ARTU'ICIAL Wooo, C. Geige, 

London. 
10,586. W AL.L SoCKETS for LAMJ'S, G. C. Lundberg, 

London. 
10,587. BoRNEBS for L'ICANDESCENT LIGHTS, J. Moeller, 

London. 
10,588. TAPE MEASURES, W. Chestermau, London. 
10,689. TREATING BLAST FURNACE GA81!81 0. lmray.­

(P. G1·W.t, Btlgi<<m.) 
10,590. SwtTCH, The Edison and Swan United Electric 

l.ight Company, Ld., and C. F. P roctor, London. 
10,6\11. INDIA·ROBB&.R 8oL1!8 and BuUI, 0. Bri\utipm, 

London. 
10~692. CIGARE'ITE lfAKL.'IG M.!!CRAN1Slt1 R. Legg, 

LOndon. 
10,693. WALL PAPEBS, E. G. C. do Beaulleu, London. 
10,594. MAGN&TO·EL~RICAL T.!!LEPBON1!81 M. Frank, 

London. 
10,695. CIGAR Ctrrr1!n, M. Crabbe, London. 
10,596. DENrlFRIOE, C. Smith.-(J. F. S. Wallace, 

United Stat«.) . 
10,597. TORCH.!!S, &c., H. J. Haddan.-(8. Wellington, 

United Statu.) 
10,~98. FuRNACES, H. J . Haddan.-(8. Wellington, 

Unittd Statt1.) 
101599. SELF·AOTINO BRAKE, J. Kuban and T. Deuble, 

London. 
10,600. OIL LAlU'S, J. i\lear, J . .Mear, and S. F. Mill8, 

London. 
10,601. lfANliOLE CoVEBil, F. T. Farrer and P. B. Evans, 

London. 
10 602. CAPS, E. Oowley, London. 
10,603. TOBACCO PIPII\S, C. J. Place, London. 
10,604. CHLORINE, J. Y. J ohn.soo.-(Verein Clitnti$chtr 

Fa&ril·en, Germany.) 
10,605. DRYING PRODUCE by HoT AIR, W. Jackson, 

London. 
10,606. RADIANT TISSUE for LAM:PS, F. de Mare, 

London. 
10,607. CElJl:NT, J. P. Brasseur and N. Lambert, 

London. 
10,69lS. PLOUGHs, J . Backhouse, London. 

ht I une, 1894 . 
10,6011. GLAZING BRICKS, T!L1!81 BLOCKS, &c 1 J. Green, 

Portsmouth. 
10,610. STEERING NAVIGABLE BALLOONS, W. N. Hutch· 

inson, Eastbourne. 
10,nll. GOU' MARKER, A. J. Hayward, Woodbridgo. 
10,612. Pow&R SAVING .APPLlA.NC.!!S, B . J. Turtcn, .Bir· 

mingham. 
10 liUI. OIL CAN!!, J. W. Kaye, Bradford. 
10,614. PREVEN111<G INOROBTATION, W. J, 'l'111.llt~r and 

0. Howl, Birmingham. 
10,615. CIIICK.!!T BALLS, J. Dick, Glasgow. 
10,616. AIR EXTRACTOR and PROPELLER, W. A. Brown, 

Leeds. 
10,617. ROTATING CIRCULAR BRC8BE81 H. L . Joy, Man­

chester. 
8ht blay , 1894. 10,618. DoUBLE·KNOT Nt:Tl'ING for FISBING, W. Stuart, 

10,681. LEAD PIOltENTB, C. P. Shrewsbury and H. R. Glasgow. 
Gregory, London. 10,619. SPINNINO and DOUBLING CoTTON, E . .Makin, jun., 

10,582. WBF.EUI of WAGONS, J., S, and F. Carter, Manchester. 
Blllingllhurst. 10,620. VENTlLATOR, E. Nlcholls, Lontlon. 

10,533. INDIA·RUBBER SHO.!! or FERRULE, P. Gartcn, 101621. DRAINA.O& for FLOW!!R·POTS, &c., J. Lewls, 
Newtcn·lo· Willows. Penartb. 

10,634. TIRE VALVES, H. Lucas and W. Starloy, 10,622. S.t:LY·BALANCJ: GATE·FAJITRNEB, C. Whiteman, 
London. Rugby. 

10,686. SHOULD .ER PADS {or OLOTH£81 A. Rosen~:welg, 10,623. PETROLEUll, &c., ENOlN.!!S, W. E. Gibbon, 
London. Colchester. 

10W,68006.lwt~Rcb1V.ING GE.A.R for CYCL.£51 A. Abrahamson, 10!l>24. TRAYS for T&A·SETS, C. Colnr nnd J. D. 
.tmwcett, Sheffield. 

10 687. ADJUSTING RoPES, D. Douglas and F. Somer· 10,t;26. HANDL.!!S of CYCLES, W. B olt, Manchester. 
Scales Hull 10,626. JACQUARD · CARD REP.!!ATING MACUIN.Il8, W. 

10,638. 'DmECr·ACTING Dosuu~, A. Beedham, West I Ayrton and E. N. Balnes,, .Manchestor. 
Fail.swortb. 10,627. SL.!!EVB L1NKB1 A. Bill, Liverpool. 

10 689 GALVANISED IRON for SHEDS, T. D. Pearson, 10,628. ORANx ARAlS of LooMs, J . .B. Bury and J . 
Wol~orhamptcn. J Booth, Hnl.ifax. 

10,640. WATCH K£ysl W. 0. Fiscbor, Glaegow. 10,629. TOGL•HOLDERS for LATll1!81 W. 0. Fischcr, 
10,641. SPRAl' INO of J..IQUlDe on SoRFAC.I8, J. Moikle, GIMgow. 

Glasgow. 10,680. G&s STOvES, R . Dobbie, Glasgow. 
10 642 PROC1!88 of WABBINO WASTE SIW(, J. Campbell, 10,681. SHOP·nTriNO BR.AOK&'I'II, J . B. Bn1ce.-(R. P. 

BrndtGrd Palmtnberg, United Statu.) 
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10!l>82. MAoa ut'&RY or DaYrllo APPARATO,, J. FJeldoJ!, 
ttoehdale. 

10,688. BU'I'Rll PR&88, G. Swarbrick, Manchester. 
10,684. ABc L.a¥PS, J . W. Rogers, London. 
10,035. HYOJENE CA BINET Elf.!!lllA RI!6T, T. S. Green· 

way, Wolverhampton. 
lO~U. ST.!!EL FLANOED PALING, T. S. Oreenw11y, 

wolverhamptcn 
10,637. FLOORING and WALLING, E. L. Pease, Stock· 

tcn·on·Tees. 
10,638. PLANTING Suos, E. EvanB, Birmingham. 
10,639. LocKING WanLS of .BIOYOL.!!S, A. W. Ponnir g· 

ten, Birmingham. 
10,640. VEaxcu for CoLLECTING R.!!YlJ81!!1 W. Stcttery, 

London. 
10,641. DRIVING MOTIONS for CYCLES, H. HanbyJ 

Leeds. 
101.642. MINOrNO or CHOPPING 0NJON81 M. Plate, 

LOndon. 
10,648. PROP.!!LLING APPARATD8 for SRJP8, W. Harvie, 

London. 
10,644. ExTINGUIBHINO Frn.!!S, C. Stevenson and J. B. 

Hamond, London. 
10L646. SRJRT and other 8JLI'IAJ.BE8, G. W. Budd, 

LOndon. 
10~6. V ALV.!!S for PRODUCING MUSICAL TO!UII, }\. 

n ope-J ones, London. 
10,647. TRANSFORTUIG GOODS, E. Ruland-Klein, Ger­

many. 
10,648. FASTENING LADI.!!S' DR1!88.1181 W. P. Young and 

T. H. Gaskin, London. 
10L649. PRODUCTION of an .A..!!RIAL BALLET, C. Nilslon, 

LOndon. 
10!l>50. L.!!'ITER FLL1!8 and such ARTICLES, G. Brooks, 

.1.1irmiogham 
10,651. TABLJ: CRIOllET, N. C. BatbUJ'!lt, London. 
10,662. TOBACCO PIP.!!S, L . F. D. Saget, London., 
10,668. A NEw G..utE, H. 8. Grant, London. 
10,654. Do'OliL.!! CHAIN GEAR for Cvou s, H . J. Row· 

ling, London. 
10,666. VENitTIAN BLnms, A. Neuber, London. 
10,656. CIGAR·TIP Cu'M'Ells, W. H. Campbell, London. 
10,667. RmszD STOCKINGS, W. Buckler, London. 
10,658. E L:wTRIC CBI!dl\8, F . W. Golby.-(~. Neumann, 

Germany.) 
10,659. SusPENDING lNCANDI!IlC1!NT LAllll'8, F. W. Golby. 

-(A . .Neuntann, Gtrntany.) 
10,660. INCANDESCENT LAMP8, F. W. Golby.-(.A. ll'eu· 

mann, Germany.) 
10,661. Sxou ExTRACTOR, E. Wood and A. Waldren, 

London. 
10,662. MOTIVE Powu. ENOINK:S, T. Clayton and W. C. 

Barker, London. 
10,663. WINDOw BLiliD8 and MA PS, F. W. Mai8h.man, 

London. 
10,664. COOLINO WORTS, J. H. West, London. 
10,665. RED and WHITii FLA811 SIGNALS, G. Blakele;r, 

Bournemouth. 
10,666. D1sc WB.EEUI, A. J. Boult.- ( IV. Mettwiu and (J. 
Bart~eli, Germany.) 

10,667. TRJtATINO Bnwus' MA8a, R. W. Preston and 
J . .M. HGgarth, LiverpooL 

10tl!68. HA.MxocK FRAliU! or SUPPORT, W. C. Poles, 
.Manchester. 

10,669. CoFFI.N or CAaKET JIIA.NuYACTUBI!, G. E . Shaw, 
London. 

10,670. GOLf' BALLS, H. H . Perkea and W. G. CUnning, 
LiverpooL 

10,671. tiPJNNrNG FLAX, R. B. Reade, J. G. Crawford, 
8lld H. McKibbin, Manchester. 

10,672. ELZCTJUC ACCUMULATOR PLATES, C. Hampel, 
Liverpool. 

10,673. MAGAZINE RsvOLVEBS, A. J. Boult.-(B. Prietle· 
?nann ancl H. Triimper, Germany.) 

10.674. CoiN-t'RE.&n MAOHIND, J. Price and G. Haydon, 
London. 

10,675. LOBRIOATION of CRANK PINs, &c. , H. LindJey, 
London. 

10,676. SURFACE PROTJiC'TlNG Co.vPOSITION, E . F . WaUes 
London. 

10L677. STBm GULLI1!8, A. Fox and P. J. J ackson, 
LOndon. 

10,678. STRU T PAVING, P. J. JackBon and A. Fox, 
London. 

10,679. CYcu: BR.AK£1', C. J. Jacobe and H. J. H air, 
London. 

10,680. BROSRES for BLACKING Suo.!!S, W. B . Owen, 
London. 

10,681. WARDROBES, R. Klrchholl, J. Schulz, and lil. 
Sendik, London. 

10,682. BEER RAISING APPARATDB, 0 . F. F . P. Ublmann, 
London. 

10,688. CYOL.!! WauLS, L . Savery and G. H. Gregory, 
London. 

10L684. A.scERTAJ.NING the PosTAGE of r..rr.M, J . Gow, 
LOndon. 

10,685. TOBACCO PrP.!!S, S. R. EngllBh, London. 
10,686. B OBI!ESHOES, The Cock.ehutt Plough Company, 

London. 
10~,687. ELZOTBIC FIR.!! AuRM MPARATDS, L. Bore!, 

LOndon. 
10,688. BLOCK PRINTING, W. Mill8, London. 
10,689. PN'EuldAnc Ttu for VELOCIPJtDES, H . ParsoD.!I, 

London. 
10,690. AuOER BIT, A. G. Brown, London. . 
10,691. Sl.lRGICAL SYRINGE, A. W. and H. V. Down, 

London. 
10,692. RAIL J oiNTS, A. B. Ibbotson, London. 
10,698. DJ:VIC.!! for HOLDING MU8IC1 J. W. Hibberd, 

London. 
10,694. TOBACCO PIP&, H. Shields London. 
10,695. HoT-WATllR BOlLEJI for BATHS, R. W. Boyd, 

London. 
10,696. PROTII\O'I'lNG SHIPS from ToRPJ:DOIII, G. H. 

Jones London. 
10,697. S&\vrNG MACHINE BUTTON·HOLZ ATTAOHXDT, 

C A. Haupt, London. 
10t698 . .Axl..E·BOx MANUFAOTuar:, H. Slcbel.schmldt, 

LOndon. 
10l699. Su.xll!G SBE'ET·lollM'AL CovEBS, F. J . Tomllnson, 

LOndon. 
10,700. PN.!!UidATIC SIGNALLING APPA.RATUS, E. J . 

Wagnor, London. 
10,701. E Ll!OTBICITY for MARINJ: PoRP08D, 0. s. Snell, 

CornwalL 
2nd June, 1894. 

10, i02. GAB BuRN t:BS, H . A. House, and H . A. House, 
jun., and R. R. Symon, London. 

10,708 . .AxLE·BOx.l8, D. J. Morgan, London. 
10, 704.. WAT.!!B·TAPS, G. Carnell, London. 
10,705. AUTOII.ATIC FilED for GRINDING MAClllN.I81 F. C. 

Aekbam, Sheffield. 
10,706. TIRES for WauUI of CARRUO.!!S, '1'. W. Robert· 

son, Bolfa.st. 
10 707. G&N.!!RATING Hor AIR, W . .Anthony, CIU"di1r. 
10t!OS· SPITI'OON and HoLDER for MATCRIII, F. Lukey, 

.Margate. 
10, iOO. RI!!YLJ:CTOBil for CYCLE LAlllPS, H. Luca.s, 

London. 
10L710. Ll.lBRICATING the CHAJ.NB of CYCLES, F. JGnea, 

LOndon. 
10,711. SAt'ETY COUPLINO for TRA.¥·CABil1 A. Hughea, 

LiverpooL 
10,712. A CARD EooE BEVELLING, 0. Royle, London. 
10L7.18. DRYnSG Bluou, C. Dean and J. B etheringtcn, 

LtverpooL 
10,714. LocKING RAILWAY CARRIAGE DooRS, 0. H. 

Rolph London. 
10,]16. l,c;c KING Bus for Ro\.ILWAY SwiTCB..!!II, A. M. 

'l'homp~~on and J. T. &berte, Crewe. 
10,716. ARTICLES of JEWIILLERY, W. H. Douglu, Bir· 

minghAm. 
10,717. CL!!!.ANING CABP&'I'II, &c., G. A. Wlgley, Not­

tingham. 
10l!18. CUI\LJNO tho BRIMS of HATS, R. 8<:hofield, 

Jlnnchester. 
10,719. ELABnc TIRZ:S, C. K. Wolch, London. 
10,720. ConR for 'l'.E.vPOBARILY PROTK"rl:NG 'l'lRD, C. 

K . Welch, London. 
10J21. !UNOl"AOTOR.E of WJUTING l'Ds, J . H. Wild ay, 

.l:l!rmingham. 
10,722. RoTARY Eoo11·8Jm'UIG JIIACBINIIIS, G. W. Riley 

and S. J . Pogg, Lel0$11ter. 
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10t!23. \ '.u.' • for 8Tux Bli'Oura, J. WlUOUihby and 
r . Kn11.1, Kanche.ter . 

10, i24. Oovom Oou, G. fl. Fou.l.ltoo, B ull 
lOt!!!» 8PL.ASBBOAII.D Buox.n, R. llciinltry and 8. 

u eattlo, BaUiax 
10, 7~. Wuroow BLIND Rou.IM, B . Loma.x, B autax. 
10c.!27. ATOMATtO Noel!fo .M OTIO!f for lll u~oa, A. Alnloy, 

ttuddol'l6old. 
10~728. MlLLllfO Tu:nLil FABiliC.t, J . Rol!ltt nod T. 

l.lloJ'OOC lt, Uall fa x . 
l o),729. Gua for OPUINO S •.n>oco Dooa,, A. Boeo.­

( H. RDM, .l~tllr'Glia ) 
10,780. CuJRS, W. Purdy, Leed.l. 
10 731. NUT LocJtt for &:uwlll> BoLn, 0. Waraop, 

Nottlngbam 
10,i82. Du~ BlocAPDD'TS, D. G. B. Rantolll, )(an. 

chostor. 
11',783. ALTlllLABLil CIIILD's Ctu.Jlla, W. 8. lllcLconan 

and T. llorton, Glaagow. 
101.!8-4. APPLICATION of a 0&1\Tiollf 0ollfPoeiTION1 0. J. 

tsall, Xanche.tcr. 
lOt!~• W ASRUIO WOOL, &c., J . Pc trio and J . Ftcldco, 

KOehdAio, 
lOt7S6. Gloli8DCO Y.&.u and other To&uoe, 8. Olough, 

uradford. 
10t!a7. Ru~o 8Pl!flH!f01 T. B lton, W. Bhaw, and 0. A. 

uavlloo, London. 
10,7S8. CA&DBOUJ> Boxa, 0. WUcox and B . J . 

Oandlln, llaucheater . 
10L739. An IMPllO\'IlD Csna.-cv Cowl., W. C. )(owbroy, 

LOndon. 
l O,_i.O. Tbo Pm.u. X OSIC LI\' &B, P. M. Gyaclman, 

LOodoo. 
10L7·U. APP.UU.TVS for 80Lllfo l>oTnD LllofllS1 E. Can, 

JAndoo. 
101.!42. au.LD OPII.&ATDCO Msca.unsx, J . nnd B. llW, 

Kolgbley. 
10J4S. 8osPD"8ION Caun for GAJUolDTI!, A. Prym, 

uerlln. 
101?« · RSOOUTDCO the Lln'TINo-<>Fr of WA &P from 

tne War B&.urs of LooMS, W. Warrlngton, .Man· 
choeter. 

10t!•6. A Cono«1oos JL.oli&T MOTOR, I. Oarruthen1, 
urlgbton. 

lOt!~· Flli!D·WATil.Jl lhATDCO APPAil.UtJI, J . B . 
~oeenthal, G!Mgow. 

10,i47. A ~ Kw or lllfPBO\"&D ROTARY :XOTo.ll, J . 
Wblttalter, Birmingham. 

10,748. Fot.DINO L&llfP and CAII'DLE SnADilll, L. Hartin· 
dale, London. 

10,749. CoLLAPSlBLI! BIID8TV.D8, A. B . Balrd, Liver· 
pool 

10L750. GOLP B ou b"'DICATO&, .\ . E. L . Slazonger, 
JAndon. 

10t!61. 81lLf·80PPLYlNO biK Born&, J. J. Duffy, 
u ublln. 

10L76:.!. Rso uLATDCo 81'llAll V.~oLviS, &e, w. Boaz, 
JAndon. 

10J68. APPA.JlloTUS for P l\OJ&CTINO hlAOEB, R. A. Scott, 
LOndon. 

10,7M. BllYBIOilJlloTINO APPARATtT81 ~\. J . Boult .­
( P. Sch4v, Denmark.) 

10,765. B oaaasollS or th~e, E. de B oraoy, Lherpool 
10,766. BTD&AOLIO V.1o1.n, J. C. Etebella, Han· 

cheeter. 
10,767. FINIIBL'10 BoOTs, .A. Pocbln, a Addleoo, and 

G. Sbiploy. London. 
10,768. Ou iiL"o Boor Sous, W. P. Tbompeoo.-(..4 . M. 

8tiek'My. Uniua Stal<4.) 
10t!69· B YDilAITLIO V.AL\'& for PACiliNO Paaaa, J . C. 

JStcbella, MancbCl!ter . 
10,760. CA&TrUDOK Cua, A. T. B olgen10n, London . 
10t.7~1. 8P.t..'(N'&Jll and WUNORilS1 R. )(, Carroll, 

uverpool. 
10L762, VC'LOCIPED&\1, J . B. Coolte and G. Kfty, 

LOndon . 
10t.788. APP.UU.T08 for NET FlSDI:lf01 G. A. Lanen, 

JADdon. 
10,7CU. Daw i.No M&edA.lllSll for Cl•ot.a, A. J. Boult.­

(J. Lopl(lnt, Sov.IA Ajrica ) 
10,7~. H oTOR·POWil& Esoo-':111, J . Lnudry , G. Beyrout , 

aod R. i\1. de Mont:aignae, London. 
10,7~ CoLOOJ\&D PlC'IORilS, 0 . D. Abei.-(T~c .Aelim 

Ouduehaftju.r .Anilil'l Fabrwation, QCTIJI(lny.) 
10,767. NOTSand SPI..IIN&B.8,J. Adcoek, London. 
10,768. 8SIRT Pao1m1, T. Hc Keague, London. 
10t!6G· IMP&Ovm Connocno!f of OABME!''T, A. M. 

J:lurberry, London. 
10,770. KLA4TtC·n&m Wm:IUI for R OAJ> VlllllOLD, B . 

Cannont, London . 
10,771. P OXP V ALVIlS, C. MUller, London. 
10l77:!. DSODORlSI!fO P&TROLK\TX, A. J. Tcmp.:re, 

JAndoo. 
10,778. llAIR·BaoasllS, B. R. Brewer, London. 
10l774. PLAI'IIMO WOOD·BLOCK F LOOI\81 W. 8ykCl!, 

JAodoo. 
10t.776. CoRLlNO Tosoa B ot.on, G. Kllnlcbner, 

LOndon. 
10,776. Soooar.."o, &c., Oo'ITO!f WAST&, F. N. Turney, 

London. 
10L777. CAU for the Paou o rto!f of Pus, F. Timm, 

LOndon. 
10t.778. Oo.AL Puns, P . W. KJtto and W. Hawortb, 

LOndon . 
10L779. BA.vo Toot. for Bn• XINO Cou, &c. P. Alriq, 

LOndon. 
10,780. Gzus for L1rmro the OoRilS Fo &MJm by RocK 

Rau.u, P . A. Croillu.s London. 
10,781. )!A.lfOI'ACTOllll of CoMPOuNDS of AllfxoNu, lie., 

A. n. Davia, London. 
10,782. X .uroi'.&OTITIIE of OoMPOtn.'lle of A.xxoNu, &c., 

A. R. Dn via, London. 
10l788. BNABLI.NO 11 CYCLIST to P uLL AlfOTB&II CvCLlST, 

tt. Balm, London. 
10,784. PnuXATtC Tuu~s, R. Pritt, London . 
10,785. Oscu.LATL"o MOTOR, J . 8 . McAlldrew, Glaegow. 
10,78G. Gorll, J. L. Sberwill, Glaegow. 
1 0~,7d7. SwA!llf A.&I!I.I!II'BJI for Buruv:a, G. W. B ole, 

LOndon. 
10,788. GAS and BYDBOCAII BON EsollRS, F. B enrlod· 

Sebweirer, Lood.oo. 
10,78!). PLAns PllDITINO PBViSES, W. R. L.ke.-(S. P. 

8t«n1 ju,.,, (llld C. H. BUiott, Unit«!. Slc.lu.) 
10,790. 8WOillNO BoPila, W. R. IAke.-(A. Sa/;1"0(1 

Otrmany. ) 
10,791. PR:asURE RSCORD&A& J . Naylor, Jun., London. 
10,792. X O&Jc Su.1roe, B . B oltz, London. 
10,793. 0BTAISINO the BIOIIE& BOMOLOOOQ of PT.IlO· 

OATilOllllfK, B . Baum, London. 
10,7K CoiiTlWt.LiliO CABBu, A. Rauteubera-, Berlin 
10,796. )ilA!fOfACTOBil o{ A8.MOOJI.PLATill!1 &c., a W. 

Gabbett.Fairfax, London. 

41A Jll.'fl~, 1894. 

10, i9e. DcVICIII for A TIIL&TlO P OIIJlOU81 J. ForTOSt, 
Le.neaahlrc 

10t..797. HACUJx a for P un&liiNO CoMBS, B. J. Smith, 
l:lrndlord. 

101~98. LAKPS for Co.AL :lilnfla, W. W. X cLaucblan, 
.llancboater. 

101_799. OoVK.Ill of Tlll:lll of Cvcu Wauu, R. B1ll, 
~toelttoo -on· T-. 

10,800. ll.u u zto Rut.w AY Oouu, A. B. X uirbead, 
Glugow. 

10,801. 8&0u1UNO Pli"llUlUno TTRa, J . F . Luckmnn, 
BirminghAm. 

10,802. Cov&M for PlauXATtC TlR&S, G. Flnney, Blr· 
mlngham . 

10,808. W ATUI'ROilYl!IO FABRICII1 W. Tbom110n lllld A. 
B. Havor , Manchester. 

10,SO. ScwtNo CLO'fu.s, B. E. E •aoa and W. w. 
Tnnldo, Stroud. 

10,805. DooR•ST£1'8, J . C. Boewcll, Norwich. 
10,80&. VE.'fTILATOI\8, J. Rothwcll, London. 
101~7. Pscox.r.nc Ttu:a for CvOLilll1 k, R. Seott, 

Newcutle-on ·Tyne. 
10,808. UNton for ll&T.u. Pins, J . KeDyoo, Barrow· 

lo·.P'urn0111. 
10,809. WAn.a.oAuO~ Oocu forBo1Lsas, J . Butcheeoo, 

Glugow. 
10,810. OTCL:III, 0 . Gibton, Croydon. 
10t!Jl· Fu:nro OA!JU~DT WINoowa, T. Jeulu and T. 

1100k, Bat.h. 
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10,bl2. PtxJNO Hoe Axl.llll of Cvct.Kif, C. Saogatcr, 
Coventry. 

10,S1S. Fo RsACI:II for BRS\1 &BY CoPPns, R. B. Lcaker, 
Brletol 

10.814. CYCL:III, A. Blnclt. Glugow. 
10,816. BALL, A. W. B UihCl!, !SirmlnghAm. 
10,818. Rooou~:snro tho 80B1'AO• of Puca 'l'osE,, 8. 

O'Nelll, Manchotter. 
10,817. Cvct.llll, I . B . 8. Allan, Belfast. 
10.818. BELT JI'ASTC.SCI\81 T. A Abbott, London. 
10.81!1. Allli03TATIO V-EL, F. W. Oolby.-(C. (), u,,.,,, 

G<Mtl(lfty ) 
10,820. PRSP.&RINO OR& ror SluLTDCo, E . .86cltlng, 

London . 
10L821. PoRTAIILil FOLDINO BICVCLil8t'.t..'(D, T. 8. Jack, 

LOndon . 
10,82'~. Sun OLUN~£11, a:c., W. E falls, 8. 0. :Hidden· 

way, and J . C. Matthewa, Birmingham. 
10.823 E XTllACTlO!I of ALOMISIOIII, A. F. 0 . Gomcsa, 

London. 
10,82 ... PR<Vr.cTlLilS for Uor: In Flllii·AI!I.Mll1 H. BamCl!, 

London. 
1 0~~ RAI LWAY Bru.Kit APPAJlAT081 J. Ackcrmann, 

ndoo .• 
10L826. X&TSOD of HA RKlNO CATtLE, C. P. B aywal'd, 

LOndon 
10,827. KXTRACTlON of MIIT.AL from 0BE81 M. Body, 

London . 
10,828 WIIIBTL£81 E. L. Parker and W. W. Twlgg, 

London. 
10,8211. R ouaa, 8TRAI08NWOilll, 6:c., F. H. A. B oycr1 

London. 
10,830. Rll\"llMlBLil INO&A llof OuPKU, B euderaon and 

Co., Ld., and R. Brlttoo, London. 
10t8S1. DRLNK ror C.&o m BLRDS, J . W. Carter, 

LOndon . 
10,832. BAI>'D-IITA:IIPI SO A PI'A.JlloTOS, E . Edwarda -(R 

Krayn, Omnany.) 
10,883. Xotn.'Tr!IO WO&J( ln L"'TtJ:CS, E. Edwardl! ­

(F. 0. F /ollm(lnn, Gtrm(lny.) 
10,SM. 0RANK8, IJ. J . F. GuiUou, London. 
10,8S5. Dt80liA.Ilu l!IO DB&OOBD MATUIAL, A. Brown, 

Loo don. 
10,886. GUBlNO CIL\ISS, 0. LlndDer, London. 
10,837. BorJ.aM, 0. 0 . Dnvis, Loodon. 
10,8SS. Fotn.'TAI.N l>D'8, P . J co.eo.-(P. C. Broten, 

UniUd Statu.) 
10,839. Tu Coar:a, A. Argles, London. 
10,8.0. R lll>trCilfO \ ' IWUTtON lo CYCLIC8, W. Edwarda 

and J . B . Mali»-'"Roberta, London. 
10,841. Com>ll11"8&D Fooo and FODD&A1 a Bunker, 

London. 
10,84:!. PRKVESTtNO FllAM'ORil or S lllo .-rs of VKBICL&S, 

W. P. 'nlompeon.-(C. Boot a11tl .A. !Pt'ml/11 
Germany.) 

lO,MS. SOli)IERO&D STROCT11RilS, W. P . Tbompeon.­
(T. D. Carall(lt'O" and J. IY. Rolri•uon, Unitt.d 
Statu.) 

10,8«. lhNO& D&Y IO'Il for Wllfl)()ws, W. P. Tbompaon . 
-(J. H. ll'<iotl, Gernumy.) 

10,845. TRI.ATINO Mmt>LDCOS, J. B Jggiobottom, Liver· 
pool 

10L846. Dl81l1FSC'Tiol\'TS1 8. A. Vaaey and C. F. Townaend, 
JAndon. 

10ts.t7. 8TOPP1110 L&.Utl In 8811'8, w. p . Beart, 
LOndon. 

10,8-tS. DRl'lNO ONIONII and ToXATOI81 L. 8tempel, 
London. 

10,8t9. XAss Ttma 01' Su&TtTOTI81 L V. D. B ulle, 
London. 

10L8.50. I'YcOllloTtc CvcLil TIAI81 J . B. Dunlop, juu., 
LOndon. 

10,851. RAI LWAY SIONALS, B . B . Lake.-(P. Btoll•t, 
Unitt.d StoUf.) 

10L852. V .ALVK and other H OTIOS81 C. a Moberloy, 
LOndon. 

10,858. 8TOJUoll 8ATTC1llll8, J . Y. Jobnsou.-(Lo Sodhc 
L'Accumulatcur Fulmtn, France.) 

10,SS... OoLOoaa, J. Y. J ohD.IIOn.-(Titc Badifcht .Ani/in 
and Sod4 Pohr'ik, Gm;l(lny.) 

10t865. PlBINO SBOTI In QOAJI.IlRS, &c., J. MacNab, 
LOndon. 

10~856. Tlu for 0YCLI! WHUUI1 a Y. Ka.rlebyo, 
JAndon. 

10,857. Dooa 8 PAIN081 P. Kllobel, London . 
10.858. Wu1U.8 for VaUIOLilll, a:c , C. Sebmldt, 

London. 
10,859. TBllllSBrNO XACIIL'O!., F. Kommnick and F . 

Bertn.m, London. 
10t860. BtCYCLD and other VKruCLilS, A. Leloup, 

JAndon. 
10,861. Ov&RilBOil, a:c., H . and B . FreodootlW, 

London. 

6tlt. J unt, 189• . 

10t862. WATKR·TUIIC BotL£.811 &c., J. Garvle, jun., 
JAodoo. 

10L86S. BO'lfTINO CaoP and W AJ.Kil!O·STICK81 D. Brain, 
JAndon. 

10,864. 8Ar&Tv PRlliO BALna C8.A.IN, J . S. Yule, 
'Manchester. 

10,SM. W.&Tilll FnD, J • .M. Porter and J. BIAkoy, 
LoedA. 

10,866. Bsomu for Wu PoaP0818, J . E. Brown, 
A! ton. 

10,867. CoVK.Ill of PNilVllfATIC TtBI8, A. Oower, East· 
bourn e. 

10,868. Du WINO·PL~8, B . Xarlea, Brighton. 
10,869. W A8Hil!O MAcnnra (or LAtJN'DI!I.IJ:I, W . B . 

Facoo , Nottingham. 
10,870. OP&aATINO 8UOTtU·OOA.IlD61 K. and G. B lndlo 

and W. Iehenvood, B nurax. 
10,871. 8Wir'LL8 of SUOTtU·IIOXES, B. and G. B ind!o 

nnd W. Isherwood, Halifax. 
10,872. 81lLF·AAI O&TtNO FoLDINO Cu.ua, J . Darwood, 

Birmingham. 
10 SiS. CLASP for WuRtliO·APPABilL, E . W. Rogel8, 

Birmingham. 
10,8it. COTTL-.o CLOTHs, G. a Smith and 8. <Alopcr, 

X ancbestcr. 
10,8i6. APPLIA!fcdor the Uu of CYcLISTS, G. J ohnaon, 

Sheffield. 
10,876. SvPUON ClliTKAI>"8, G. Brindles, J. )(cEwen, 

and S. Tbompeon, Birmingham. 
10,877. SUD DRILL for SowJNo :M.uro.llJ.s, G. Ru53ell , 

8inniDgton. 
10.878. lBONINO MA.ouura, A. X otzger, GIMgow. 
10,879. OOLP B OLIS A. E. Pullar, Glaegow. 
10,880. StTS&BAJ>Il, W. Fnlrweather.-(.A. Pari~, (hr· 

oll(l#l!f. ) 

10,881. Cou OvL"s, B . A. Allport, London. 
10.882. DlllTBOCTJON of A.8BPIT Rsrou, J. Bennieon, 

Ma nchester . 
10,888. D&IUI.NO GM lllld WATilll JdMJ\"81 J . H cNalr, 

Wtsbaw. 
10,88 1. WuUUI, J . Soott, BeU&at. 
10,585. 8uTS, B . 0. Wells, London. 
10,886. FlLTil.ll for 8TRI!PS and LIQOJD81 G. Rae, 

Glaegow. 
10,887. Tu> for E~>'lle of W ALJ(I.NO-IITIO'U, C. J. A. FraDcls, 

Olaegow. 
10,888. PAD for OBAlll hilT, B. BMDett, Gla.sgow. 
10,889. PolNTDCO BuoK • l.I.AJ> PllNCU.S, L. WoUT, 

London. 
10,890. Bgv&J.Liso Ut.Allll Ct&eLr:s, E. H. Pcarco nnd B. 

'Brown. Birmingham. 
10,891. STRING BcosOloll8&B, R. Robcrtson, Onte8beBd· 

on·Tync. 
10,892. GOLI' WATERPROOI'CoAT, C. B . Dnvls, J. Blako, 

and J. J . Parr, London . 
10,89S. BALI.8 for BOWLlliO ALL£VS1 C. W. Rodman, 

London. 
10,894. c~O ... I'I"INO 1'1'!&TU or Gu&·WUEIWI, J . L. 1\unz, 

London. 
10,89$. BBAD M&CUANIIUII for 'fcLOCIPED&S, W. B . 

Attester and B . a Price, London. 
10,896. ToBACCO PlP:a, H . XcCulloUih, Bellast. 
10,897. POINT! NO BRICK.ll, C. Wllaon and A. B . Pcpperlll, 

London. 
10,898. BUILDISO BLOOKS1 B . T. and J . Gralngor, 

London. 
10,899. Wra& for CAtiD CLOTalliO, J . B . Roberta, Brod· 

fol'd. 

10l000. PLl'·TI!I.AJ' or CATCDU, C. Adntii.I·Ra.ndall, 
LODdOO. 

1?,1101. JEWilLL&D JlllTALWA&Il, L. E. Ra''ault, Blr· 
mlngham. 

10,002. 8PIIll> i i'DICATOill, W. T. Llntnor, Londnn. 
10,003. 81wtNO M.&csnra, B . B.loko.-(S. o. Tf'/~e~'·"~. 

Uniltd SI·•~<•.) 
10,001. 8 0TtO!I"S, C. Badc:lllfe, London . 
10,00$. 8PRAYII<O M.&curNc, A. Bryeo, London. 
10,006. B \'APOI!I.ATINO BlllliK or LlllOOU, A . Cbapman, 

London. 
10,Q0i. W.&nRlNO and other 0An, G. A. Fariul, 

London. 
10,0'J~. DooR SPlllN08, G. A. Jo'a.rlnl, London. 
10 OtY.I. AOTOl.U.TlC 00AII.D8 for Jl'oau, C. E. Tricltett, 

8hoffiold. 
10,910. MAtes 8sJ&LD, P. 8hleld11, Belfast, 
l Or.!!,l t. F•n·rRoor Sraucroallll, A. W. Ram~D~~.ge and 

w. Clnrk, London. 
10l912 PRilS&.IlVt.~o WI\UiTBA111>81 &c., G. J. Newmao, 

LOndon. 
10l913. DOI\81 RCIJt and 8LHPllW Boos, J . Bartn.m, 

LOndon. 
10,914. NAu.s, &c, W. L. Wtsc.- (H . .A. Leprel!:c, 

Pranr• ) 
10,915. CAME.IlAS, T. X . Ohu~ London. 
10,910. SoL'-I\O:IIlml:lll, &c. , w. D. Booblcr, London. 
10,917. 8A~&TV FusllS or OoT-<>01'11, 8. Z. de Pcrrantl, 

London. 
10.018. Cscuv 81'0!1'&1111, &<:., J . W. Drown, jun , 

London. 
10,919. Ulolllut.LAS and PAI!I.ASOLI, A. J . Boult.-(8. 
M•yt~. Gtrm4ny.) 

10,9\!u. Sr:tTtNo Tmm!1 W. P . Tbompeon.-(J. B. Wut, 
Oruwt Statu.) 

10,921. JO'STlt"VlNO 1'T"n, W. P. Tbompaon.-(J. L. 
McMilla11, United StGtu) 

10,922. P~AT10 8ADDLJl8, E. B. Preston an d A. B. 
Bates. London. 

10,023 STilllL, W. P . Tbompaon.-(8. Btrtrand and 0. 
Tl, itl, .A llftrio.) 

10,924. TAPS, J . Snmucl, LondO'l, 
10,9:!-~. CAJU>INO and other BNOIN:III, G. 'J'urckx, 

Loo don. 
10,926. APPA.8AT08 for ExauHTINO GooDS, F. W. Barri!, 

Leo don. 
10,927. BLOTTtNO PAJ>, .M. Bernllde, London. 
10.028. BOXES for Pn.I.8 Rod CAcsooa, E . A. Jell'reye, 

London. 
10L9211. V&:LOClPa:DIS and LoooXOTIYilS, A. B nnnable, 

I.A1ndoo. 
10,930. Pt.t.."oroRu CullS, C. B«bateln, London. 
10,031. CUB RrolS'ID81 J. R. Ward, London. 
10,1tSZ. Dos& Cooruso, E. Nun no , London. 
10,933. MAteD IllS. W. and C. Schaol. Berlln. 
10L9S4. FLXL."u Ca.t.."K8• &c , on 8sun, G. Thylor, 

LOndon. 
10~936. STOP MuTtON for Loo.Ma, K. B ilmlg, jun , 

LOndon. 
10,936. 8K.JVINO .M.~ocao-'1:8, B J. Baddnn .-(T/tt Scott 

Shoe ~fcu:hin.cry Company , Oniua Statu.) 
10,987. T&NSION Dcvtcr:s, B . J . B ndd&n.-(0. W. Baker, 

U1tiUd Stotu ) 
10,988. HA.8PS, B. J . BaddAn.-(T/tt C. F. Zimtlkr~t14Rn 

Company, UniUd. StGtu.) 
10,939. lUT JL.CIUN"SBY, A. B. B odder and W. Good· 

acro, London. 
10!!40. Cots YAaN MAT Wuvt.-.o JL.Cllll>'1:11T1 B. 

11oddcr, Loodoo. 
10t!l41. STATION L'"'DICATlliO APP.UU.TOS, P. Ellia, 

LOndon. 
10t942. SILK BAT PAJ>s or PoL.mSKaa, W. 8 . S lmpeoo, 

LOndon. 
10,0 IS. ROTuv ENon.'1:8, L. de Valo, London. 
10,9« . CC.,'TI!I.IYOO.AL CIUlAM S&P.UU.TOM, E . G. N. 

&lonlu.s, London. 
10~9~. CRLUI 8£PAB.&TOI\I1 E . G. N. Snlcniu.s, 

LOndon. 
10 946. I»PllO\'&D B&YIUUOA, B. A. B. Bca.umout, 

Brighton. 
10,947. Ltn·uoovs, J . P . A. Gallbert, London. 
10,948. MAKINO Sun TOllll81 J . Y. Jolmaon.-(J. P. 

&rw , Prance.) 
10,949. StNOillSO CL<>m, J . R. Reynolda and W. B. 

WbltUe, London. 
10,950. A.o OOIIOV"&D I NBA.UR1 I. QUAgllO, l .ondoo. 
10,9~1. SoLft.LJI'\' &LLINO MACUUfllS, J . G. LotTRiD..­

(8. B 1Vi11kky and B. Pltillipf, Uni ted 81(1/u.) 
10,9b2. E LIItCTllODII8, C. B oepfner , London. 

61/o Ju .... , 1804. 

10,9(1S. HORNS for R.A.ILWA Y WAOON81 E. Roe4, .M on· 
mo11thablro. 

10,95-1 P.llEVBSTDCO the F A.I.L of a 0AO& In 1\ PtT·ssu·r, 
G. Archer, Ukeston. 

10,9M. RAILWA\' Csul\8, R. M. B nr!Joo, Glaeaow. 
10,9b6. M.t..''"OfACI OBE or STAACil , R. WU.On, Glasgow. 
10,0b7. Swll IIA."'DLJl8 for CAIIRUOil Dooaa, J. Maxwell, 

Glugow. 
101~MI. CAillliAOil Ta tc vcL&, J. P. and P. C. 

• cCcrmlck, Dublln. 
l0,9MI. D lli&CT·ACTISO ROTARY STUll EIIOIN'E, J . P. 

Auld, Dublln. 
10,900. X .t..WJ'AC'lOU of GOLY CLOBS, SIII'Alnger and 

Sons, London. 
10,961. CRICKST Bus, C. Rol!e, Jun ., Ac:crlngton. 
10~2. ROTA& V Poli.Ps, A. a Tyler and J . B. BlliB do 

veala.n, London . 
10,963. CL08L~o 8TAOil Cul!.TAINs, B. Lyttou, H an· 

cbcawr. 
10.964. B tLLtAl!.D C" 11 B oLDZR, J . F. CbUda and 

E. F . B. RoUe, Londoo. 
10,96b. SWUPINO, &c., CUI)IS&Y8, J . Oodwin, H:m· 

cb011tcr. 
10,006. Wr~o'DOw Suua, J . Lawrlo, Glasgow. 
10,967. ELIItCTlllC.&J. 8 wJtcBilS1 J. B . Tucker, Bir· 

mlngb.&m. 
10,968. IsnaTiso PRESS PAPK.Il81 J . Reflitt ar:d B . 

CUJJc, BnllJax. 
10,969. DlllLL Coot.naa, J. E . B olyoak, Lel~r. 
10,970 • .M..t.CRTh"'IS ror w A81UNO BoTtu:a, T. B1ll, B ull. 
10,971. LASTL-.o Pt.'(CEJ\8, J. Allen, Leloeeter. 
10,9n. Oao.t.." PIPilll, J . T. Cuatons, Boverley . 
10l~78. lllA.'Il!OLK CoVKJ\8 In STEAM BO[LilU, J . Mills, 

.M anchCl!ter. 
10,97{. DooR S.NKCK or CATCH, A. W. McH urdo, 

GlAsgow. 
10,!176. DIDCOIUTIV& LA~o~Pa, D. L. Slmpaon, GlAsgow. 
10,076. BLINDS, 0 . Borton, Birmingham. 
10,977. A BAI-"'D BA!flUNo P L<>uoa, W. Grogory, 
E~loekorry, R.S 0. 

10,97 . M KA80BINO b 'ltrROMI!b'T81 W. T. Goolden and 
8. Everabed, London. 

10,979. P.&OJU!IO for PISTON Roos, T. B oakiog, Liver · 
pool 

10,980. F~D-'D&A Cua 83, F. W. Groen, Blrmillgb.&m. 
10,981. The CBICltET BAT PRilf"ICTOB, B. A. PeDD, 

Coventry. 
10LilS2. Soou SRE.u., J. B. B arpor and R. GolUOiez, 

LOndon. 
10,983. PaoDOCTION of VrN"&OAA, B. Pow and W. 

Blen.helm, Surrey. 

SELECTED AMERICAN PATENTS. 
From. tht Unikd Statu Pattnt 08kc 0~ Oa.ulk. I 

6 18,342. Tt!I·Pun~o MACBIN&, C. R. Britton, Cl«·~· 
land, OJ,io - F ilt;rl J ul'!l Srd, 1893. 

boated, aubetantl&Uy u and {or the pUJ'])OM JII)OC'i6ed. 
(:i) In a tln ·platlng apparatu.s, the combination of " 
tloulng pot, a rreaee pot, and a connecting n eck, with 
t wo ltUidoa D 0 ' each having t.brec llang011 ~ 1/1 tl~. 
thereby forming, on each guide, two groovot which 

are arranged with rcapect to each other , t.ul.o~;tan 
tlally as doacrlbed, whereby either edge of a plate 
may be placod In tbo uppor groove oo ono guide, wbUe 
the other odgo l.a plAcod In the lower groove on Ulo 
other guide, ror the purpoee epecl.fled. 

618,310. UNI\'CiliAL PDAU ALTEl!.NATil Coa.l\r sr 
JIIOTOB, T. P••'fii:O.'fl1 Fort H'a1M1 llldiarw..- F ilvt 
May 22,vf, 1 OS. 

Cf(li ... - (1) In an alter~~.~tlnJc current electro-IUMg• 
netlc motlw de'l'!ce, the comblnattou of a lamiu&tod 
field having Ita polar projectiona f&clng Inward at. an 
angle, u abown, and a cloaed aecoodary or arm.aturo, 
all subataatlall.y as aot forth and de8Crlbed. (2) In a 
universal pbue motor , the combination of a lamlnatod 
iron 6eld haviDg polar projectlons with aultsble colla 
wound tbereon for the purpose eet forth, a cloeod 
armature of low rcelatance and a mn.gnetlc paUl 
divertor for rcii'Ulatlng the dlrecti.on of tlie magnetic 
ftux through the IIT!DIIturo, substantially 81 doecrlbed. 
(S) Tbo comblontlon In an electro·magnetic motor ror 
aloglo or multlpba.se altematlng currents, of a fteld 
magnet adAptod to be CODDOC:tod with said curronte, a 
cloeod rotary armature a magnetic path diverter and 
the adjuatlng lover

1 
;;h substantially 81 and for the 

purpoo!C act forth. ~4) In a universal phase alterll.ltlng 
curroot motor, the combination of an euergiaiog field 
magnet t, a cloeod cylindrical aecoochry or armature 
C, the bearing hOGda Jo' supporting said armature, and 

the adju.stlng ahaftS on which the said mandrel hoads 
are adapted to rotate, all aubetantially as deecrlbod. 
(6) I n a univerl!41 pbaac motor, the combination of tho 
field magnet c., tbo armature C, the beariDg headll P, 
the divertet; D1 the lever J B L, the worm er M, the 
adj11.11tiog 31111Jt 8 , and tho plUi or switch· rd \', all 
M described and berclnbefore set forth. (6) ln an 
electric motor for eloglo and polypbaae curronta, the 
combination of 11 lamlontod field having Ita polar 
projections faclog the nrmnturo at an angle, lllld pro· 
vldod with l!ultnblo colla locatod In the clrcult or 
clrcults or the supply, and a lamlnatod divertcr for 
varying the epced and dlroctlon of rotation, all aub· 
stantlally as deecrlbod. (7) l n an electric motor for 
alngle and polypbaae curroote the combination of a 
Jamlnatod field bATing Ita polar projectloll.l facing the 
armature at an angle, and provided with aultablc colla 
locatod in the clrcult or circuits of the aupp1~1 a 
laminated diverter for varying the speed and diroc:uon 
of rotation and Ule torm!nsls, plugs, or awiteb·board 
u herein act forth and dcecribed. 
618.455, A PPAIUTOS l'Oll lhATINO AIR, J. Dot«/.c,•1 

0/tU[f(JI• , Scotland.-F olcd AV.!PUI 2ht, 18!lS. 
Ctaim.-(1) A etoam boller having an alr·hoatlng 

chamber In connactlon with the emoke·box, and. 
through w h ich posa the product& of combu.stloo, an 
air in lot or lulots to tbo chamber, tiues for tho pa&ugo 
of hentod alr from Bald chamber, tmd 1\ partition or 
partitions In the latter to g19e divided atreamB or air 
through the chamber, aubetantlally aa described. (2) 
A steam bollor having an air·heatlog chamber ln con· 
u ectlon wiUl tho smoltc·box, with Tertlcal tubos 
therethrough for the puaagc of the product& of corn· 

[s1a, ~ s.s I r;::::::::========:::;.. 

, ,t• t •tH •rn•, ,., 
'r ,. • •,-., 

, 

Ctoua.-(1) tn a tln·platlng apporatm, tho comblna· hnst!on, an nlr lnlct or inlets to the clUhlh~r, ,u. 3 
Uon of n Honing pot, agroaac pot, and a curvod hollow for tho ~o or the b..ated air from said chamber, 
neck connecti.nl!' said two pots, with supporting and ho nt&l p&rtitlona m the chamber aubeta.ntl· 
masonry ID which aro formed two 6u01 E and G, tho ally as and for the purpose set forth. (S) A •team 
former exunding in front of the tinolng pot, the boUer bavl.og an alr·heatillg chamber In coODcction 
latter beblnd the n eck and under the greue pot, and with a smoltc-box, wlth a central vertical di'I'"Lllou 
a wall which dlvldee the Sp6CO above tbo neck Into plau and borhontru partitions for the distribution of 
two lluoe E ', G, the former being oonnoctod with ftue t he nir , a control air Inlet at the said divlaion plate 
E , tho latur with flue G , wberoby tbo tinnlng pot on nod aide tlucl! for tho paa~~~~ge of the boatod ntr fro~ 
tho one baud and tho ronr port of the n eck and the the chAmber to tho fl\m.ace, nll subst.mtiAIIy M do· 
grouo pot on the other hand may bo lndepoodently acrt. od. 
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