
MAY 4, 1894. 

R.\.ILWAY BRIDGE OVER THE LAN-HO, CHINA. 

'IBE single line standard gauge railway between Kai­
ping and Sbanbai.Kwan, north-east of Tientsin, built by 
the Chinese Government, crosses the Lan.ho on a bridge 
consisting of five through spans of 206ft. and ten deck 
spans of 103ft. 9in. between centre of bearings, as shown 
in Fig. 1. In accordance with instructions of Mr. Claude 
W. Kinder, Engineer-in.Chief, Tientsin, and Sir Benja.min 
BJ.ker, Consulting Engineer, a. competition of designs and 
tenders was held in autumn, 1891, in Westminster. Ten 
manufa.cturing firms, viz., five British, three French and 
Belgian, and two American, took part in it, and eventu­
ally the order was placed with Messrs. Andrew H andy· 

I 

side and Co., of Derby, Mr. Ma.x a.m Ende, of Westminster, 
ac~ing a.s their engineer. 

The specification of strength, drawn up by Mr. Kinder 
and Sir B. Baker, contains the following paragraphs:­

Rollillg load.-All of the main line bridges shall be constructed 
to carry a rolli~ load on each line of rails of two engines, followed 
by a train weigh•ng 1! tot\8 per foot run, as shown in I. and 11. 
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Tont. 
Followed by train of 1·6 tons per ft. run. 

Dead load.-Tbe weight of the timber floor, permanent way, and 
guard rails may be taken at 400 lb. per lineal foot for each line of 
rails. 

Wind prwure.- In calculating wind stresses, the wi.nd must be 
assumed to be blowing at a 11light angle to the axis of the bridge, 
so aa to take effect on the exposed areas of both the windward and 
the leeward girder, except where the latter is temporarill screened 
by a passing train. The wind preesure with the tra10 on the 
hridge shaiJ be taken at 50 lb. per square foot . In the latter 
case the height of the train may be usumed to be 9ft., and 
the resultant wind pressure of, any, 4601b. per lineal foot. shall 
be treated as a moving load. 

Other llrUIU.- In the details of the designa ~rd shall be 
had to the stresses resulting from the sodden application of con· 
tiououa brakes, or from the end action of wind, and also from the 
centrifugal action of the rolling load on aharp curves, should such 
occur on a bridge or viaduct. 

IVorkin?. 11reut1 o~ •ttd.-At! brid~ework and trestle piers sho.ll 
comply wtth the whole of the followtng conditions :-{1) The com· 
bined atressea resulting from the rolling load, dead load, and wind, 
shall not produce a greater tensile streee than 7~ tons per square 
inch nor more than the corresponding compreel\ve, shearing, and 
bending stresses, as hereinafter set forth. (2) The comoined 
streSIIOII resulting from the rolling load and dead load alone, ex· 
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chu•ive of wind, shall not produce greater tensile stresses than 1 of the corresponding spocified tensile stress; nor in the ~ of 
those tabulated below:- pin-connected members the fraction ·95-:-·0045 ,., when ,. 18 the 

ratio of the length of the unbraced portion of a member to the 

For 
TE~SILE STRESS£ • 

. Main Qi,Ylm, Crou Girder1, and Rail 
C:oJUtructwn. 

lea.at radios of ~yration; nor in any case shall it exceed 85 per cent. 
Bm.rtrl of Plait of the s!lid tell8lle stress . 

Tons per sq. in. 
Under 20ft. span... ... ... ... ... ... 4! 
20ft. nod uodor 25ft. ... ... ... ... ... ... 41 
25ft. and under 30ft.. .. ... ,. ' ... ... ... 5 
30ft. and under 60ft. ... .. . ... , .. . .. 5!. 
50ft. and o.bove . .. . . . . .. ... .. . . . . 5! 

A llmwti11g 1lreuu. - Membe.rs subject to alteroat:e. tension 
and compression most have sectional ~reas equal to th.e JOint !'reas 
required for the compressive and tenstle s.tresses conSidered. t.nde­
pendently, except in the case of wind hr&<:lDg, where the additional 
t.ectional a rea may be one·half the preced10g. 

For Truu or Lattice Girder&. 
80ft. and under 160ft. span-

Bottom chorda . . . .. . .. . . .. 

Slttaritt!J, bearilt!J, aud bt.ltditt!J lfrtutt.-Tbe shearing stress .Per 
square inch on any rivet, bolt, or pin shall not exceed two·t~1rds 
of the corresponding epecitied tensile stress, and on plate guder 
webs seven.twelftha of the same. The bearing stress, measured 
on the diameter of the rivet, bolt, or pin, an.d the bend!ng str~ss 
on pins shall not exceed one and a ·half times the satd ten!ltle 
stress. 'Where a bending stress occurs on a member of a bridge 
subjected to a direct tensile or compressive stress, the sectional 
area shall be proportioned to the sum of the stresses. No part of 
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Bottom chords . . . ... . .. • • • • • 0 • • • • • 0 •• • 6 to 7 
the web·plate of a girder shall be inclt~ded in the estimated sec· 
tional areas of the flanges. 

Diagonals .. . . . . . . . .. . .. . .. ... 4! to 7* 
(for alternatio~ 3tresses ~ 

For wind bracing, 1\ll spans . "1 ('95 - ·004.5 r ) on gross 

tsectioo. 
}'or floor t~uspeodors all spans . .. ... .. . .. . .. 2~ 

Roller• a11d bt.cl·plalu.-Tbo pr088ure on rollers shall not exceed 
half a ton per lineal inch on 210. diameter rollers, three.qu.arters 
of a ton on 3in., and one ton on 4in. and above. Bed.platee and 
rockers shall be of sufficient area and strength to distribute the 
load over the masonry without oxceeding a pressure of 16 tona per 
square foot. 

Fig.S, rl .. 
206 Fee f Span ~j-3 

M.r~Jmum Stram .. , ....... -19S.so . ! .•....•••.•••••••• - 24,, 8 1 ······················-·-····· -~58. 09 Tors 
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Aclv41 Area ....................... 4 0 .6G .................... S.3.81 .••• .....•.•••••.....•.....•.•....• 53. 31 

M.r~<imum Slr4m ••. •o.GO. 't 11.5.60 ................ + 8S. +6 ..................... + 4-8.GJ •.•....•.• + 15 46. Ton6 
r.r ctor ••......•..•• • ..... 6 ,00 ..... 6 00 • ............... . .5 , 2 S .•••••••....•.••....... ... 4 ,50 ····---· -·· 4 .50 t' p~ Sq,mch 
Are• reqvtrt:d ........ G.77 .... 20 93 ... . ............. 16 28 ••....•..••••••.••.•.•. 10 81 ·····-····- .3.44 sq i n 1 
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Artll re'1v1red .J6.68 ............ ----·--·····----···· . 1.5.-36 ...... ................. 11.56 .. . ................. S .60 sq rn" 
A clvi11 Arei1 4 1 . O,J ----·-······ ··········-··---······---·- 18 .56 ....................... 17.06 ....................... 17,06 d' d~ 

Max '!'Sir."(int~l Wtnd + II.J . .5_, ..... +1ST. 11 - ....... :+ !ST. If- ······~ 188.2.5 -····~ 270. 'fe ...... + 289. 2o •.... :t ,JJ8 .31 ···-+ .34 4,44 T oo+s 
r.cror ···-············,.····· 6 00 ....•.. 7 . $0 •.........• 7 . .50 .......... 7 .$0 -···-····· 7 .$0 .......... 7 ,$0 ····-···· 7.So ...... _ 7.50 tl: A~s.,. Jnclt 
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~•~N NO 

Cumpmire 1trwu.-For plate girders the compreSsive stress 
ehall not exceed 85 per cent. of the correepondinjr specified tensile 
stress. }'or tr\188 or lattice girders the compresstve atre@S ehall, in 
the case of riveted members, not exceed the fraction ·95-·003-

• 4} tone neu contro or girder and ~! to 7 tons at end8. 

In the case_ ol the ~an.bo Bridge, .sketches showing the 
system of tnangulat1o~ of the ~am girders, the system 
of the floor, &c., were tpven, and 1t wo.s further specified 
that the five through spans should be pin-connected and 
the ten deck spans riveted bridges. ' 

• 
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IMPERIAL CH INE SE RAILWAYS-BRIDGE OVER THE LAN- HO 
DESIGNED BY MR. MAX AM ENDE, M. INST. C.E ; MESSRS. A. HANDYSlDE AND CO., DERBY, CONSTRUCTORS 
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Pin-connected bridges, as they are usually made in connections between cross girders a.nd vertical posts, a.s the chain link or eye-ba.r without rivet-holes between the 
America., are considered by engineers in Europe to be also stiff diagonal bracing with riveted connections. It two pin-holes, except in the end panels of tbo bottom 
wanting in stiffness and, therefore, not so durable as is, therefore, unnecessary here to dwell upon the short- chord, where oompressive stresses occur, and the eye­
riveted bridges. This is ascribed to the unsatisfactory earnings of those abandoned details, while with regard to bars have to be braced together in order to enable them to 
connection of the transverse bracing to the main girders; the fixed connections between the cross girders and poats, resist those stresses. I t may be admitted that no objection 
to the suspension of the cross girders from the pins by it is sufficient to remark that it causes bending stresses of importance can be raised against the use of eye-bars 
means of hangers; and to the construction of the trans- in the latter, and an overstra.ining of the inner side of as described for the diagona.ls of the web or for the bottom 
verse bracing of round rods wi~ screws and angular the main girders, in the same way as in riveted bridges chord of deck bridge girders, but when they are used for the 
cleats o.t the ends. Recent practice, however, has almost with double-webbed main girders and with overhead brac- bottomchordsofthrough bridge girders, the absence of rivet 
done away with the hangers and has adopted riveted ing. But present American practice has not yet abandoned holes appear to preventa.bsolutely a satisfactory connection 

• 

• 
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IMPERIAL C H INE SE RAILWAYS - BRIDGE OVER THE LAN-HO 
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between them and the transverse bracing. If the latter / stress to the chord, even ii spe~ial fla?ges are added in 
is attached to the pins, the apparently insuperable th~ pl~e of the transverse bracmg, w~ch_. m~reover, are 
difficulty arises of directing the resultant of the stresses in obJ~ct10na.ble on account of the d1stnbut10n of ~he 
the diagonals into the centre of gravity of the section of honzontal stress b~tween tho Ba.nga and t~e chord bcmg 
the chord. On the other hand, if the t ransverse bracina is rendered uncerta.m. In actual pra.ct1ce, therefore, 
at tached to the posts above or below the heads of the I the fia.nge is on;titted a_nd the tra.nsverse bracing_ is in 
eye-bars, the posts are bent in transmitting the result ant the state of a. guder m thout fia.nges, a.t least Wlthout 

Ganges lying in the plane o£ the web, a.n unse.tisfa.clory 
state to anyone admitting the tantamount imporb nce of 
the transverse bracing to that of other parts of the bridge in 
tbe question of durability. Now, the details of the La.n·ho 
Bridge show bow this may simply be obviated by the substi­
tution of a.n eye-ba.rwith rivet holes for the usual one with­
out them, see Fig. 8. The loss of sectional area is not great. 
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The eye-bar is made of an ordinary Bat bar, 15in. wide for 
pin-holes of 6in. diameter, the ends are strengthened by 
plates riveted on each side ; the two rivet-holes of *in. 
diameter, by which the ba.r is weakened to the extent of 
18·2 per cent. on the remaining sectional area, may be 
repeated at any point between the ends without further 
weakening the bar, and the transverse bracing may be 
attached, for example, in the middle by means of rivets, 
and in such a. manner that the resultant of the stresses 
acts in the centre of the section of the chord. In place of 
one of the t wo rivet holes, a slot is made to allow the 
bracing·bar to pass through, see Fig. 8, but this, although 
best, is not absolutely necessary. 

The above surplus of 18·2 per cent. of metal refers 
to the bottom chord, with the exception of the end 
panels and to the main diagonals, in all to 86 tons in a. total 
of 156 tons for each span. This percentage is, however, 
reduced by taking into account the stresses from the 
weight of the bars themselves. The width of an ordinary 
eye-bar on the 6in. pins would not be more than Sin., 

'+-.......... .') 6 : .......... ·-·-··-·-·--.l)t 
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transverse bracing on the top, have in the La.n -h~ ~ridge 
a. similar one also at the bottom, the latter cons1stmg of 
a plate girder 8ft. deep and two angle bar struts in the 
plane of the frame ; the required open profile for the 
passage of the train is therefore accurately enclosed by 
the framework-see Fig. 12. In this way the lateral move­
ment of the upper part of th~ bridge rela.tive~y .to the 
lower, from forces or vibrations, 1s reduced to a. mmrmum. 
The ends of the rail bearers have their support direct on 
the masonry, and are here fixed to the strut which takes 
the stress from the lower transverse bracing to the end 
pins as described, see Figs. 4, 11, and 12. The inclined plate 
girder passes through openings in the rail bearers, so that 
the two structures are independent of each other. If this 
were not the case, the inclined plate girder, being 
prevented from bending downwards, and being very stiff 
horizontally, would be subjected to very great bending 
stresses when the chords of the main girders utend 
under the load, while the rail bearers would only to some 
exteut take part in this extension. Stresses from this 

with a length of 25ft. 9in., and is often ess in proportion cause, increasing from the middle to the abutments, 
to the length. This corresponds within the limit of ela.sti- occur in all bridges in the cross girders and the diagonals 
city to a.n e.dditione.l stress of 1·1 ton, whereas the 15in. of the transverse bracing, if the latter lies in or near the 
ba.r ha.s only an additional stress of 0·59 ton. The level of the chords, unless the ra.il bearers and th e diagonals 
difference amounts to about 7 per cent., so that the are furnished with expansion joints : but this is not 
surplus required is about 6 2 per cent. of 36 tons, or 2! usually done, and with the diagonals meeting, e.s here, a.t 
ton in 156 tons, the chords in the middle of the panel, the stresses are 

It can hardly be denied that this small additional less intense. 
quantity attending the substitution of riveted eye-bars is The vertical posts of the main girders are not ms.de, as 
amply compensated by the satisfactory state of the trans- usually, of a tubula.r section with braced sides, but of an 
verse bracing, and by the fact that these eye-bars can be H section with a. solid web, the reason being that they 
manufactured without the employment of expensive can be better painted, a.nd that the pin connections a.t 
~orging apparatus! and without .r~-hea.ting the steel. ~t their ~nds a.re more accessible. At half height all posts 
1s, therefore, unlikely that Bnt1sh manufacturers will and diagonals are connected together by two horizontal 
ever be induced to set up such apparatus, even if pin- bars, see Fig. 2. The other details of the large span of the 
connected girder bridges should come into fashion in I Lan-ho Bridge, see Figs.l8, 14, and 15, are without pa.rticu-
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Europe. Chain suspension bridges have almost been 
abandoned, and in those rare cases where eye-ba.rs without 
r ivet-holes are required, it will be more profitable to cut 
them out of plain fiat bars. 

The raking struts in the through spans of the Lan-ho 
Bridge a.re made, contrary to common practice, to turn 
freely upon the end pins, because, as one of the reasons 
why pins are used is to a. void the bendingstresses from fixed 
connections, ita.ppeared inexpedient to introduce pins and 
at the same time to retain the bending stresses, except 
in the horizontal part of the top chord , see Figs. 6 and 7. 

The diagonals of the lateral bracing are constructed so 
as to be capable of resisting thrust, a.nd, as a.lready men­
tioned, are made to act in the cent ral axis of the chord 
-see Figs. 8 and 9. The shearing stress is fina.Hy 
brough t to the end pin in the direction of its axis 
by means of a transverse strut, as shown in Fig. 11. The 
head of the pin transfers the stress to the cast steel bed­
plate, to which also the shearing stress from the overhead 
bracing, see Fig. 8, is conducted through the ra.king strut by 
the l!in. turned bolt, see Figs. 11 and 12, while the flange 
stress is brought to the bed-plate through the large pin. 

The inclined end frames, which usually have only a 

lar interest. The weight of steel in one span is as follows:­

!\lain girders ... 
Cross girders ... 
Rail bearers ... 
Lateral bracings .. . 
Bed-plates .. . 

.. . 

... 

Tons. 
... ... .. . ... 108·0 

8•2 
... ... 22·3 
... ' .. ... 12·8 
. .. ... 4'6 

Total ... ... 155·9 
Few rema.rks will suffice to characterise the construction 

of the ten small spa.ns, see Figs. 16 to 19. The heavy con­
nections of the diagonals with the flanges, consequent upon 
adherence to the given outline of the main girder , induced 
the majority of competitors to propose box-sh~~oped flanges, 
so as to avoid excessive lec~h of the groups of rivets, 
although this construction 1s unusual in bridges of about 
100ft. span, because the box shape is needlessly com­
plicated, and the girder difficult to pa.int properls . 

In the present case, where the flanges are T-she.ped, 
the excessive length of the connections is avoided by 
making the web thick enough to carry a rivet in double 
shear. This thickness is iin., the rivets being i in. 
diameter. The diagonals, being in pairs, are riveted on 
each aide of the web- see Fig. 19; the number of rivets 
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is therefore half of what it would be in a. box-sha.ped 
girder. The Sin. space between the bars is closed by 
2in. X ~ in . strips at the edges. The main girders are 7ft . 
apart , and the sleepers rest direct on the top Ba.nge, which 
is strengthened for the purpose of sustaining the bending 
stress from the load. There is a. horizontal transverse 
bracing between the top flanges and a. vertical transverse 
bra.cing between the uprights, as also a. plate girder over 
the bearings.. The weight of metal in one span is 84! 
tons. The d1a.gram of stresses for the through span is 
given in Fig. 5, e.nd that for the deck span in Fig. 18. 

I NTERNATIONAL SHOE AND LEATHER 
EXHIBITION. 

THERE is something of interest to engineers 'at a.ll the 
Industrial E xhibitions which are held from time'to time in 
the Agricultural Hall, Islington. At a. leather exhibition the 
objects of interest to us should be twofold- the material 
produced, a.nd the machinery used in its manufacture . 

• 

Unfortunately, in the present instance, we have nothing to 
sa.y about the former. Have woven a.nd india.-rubber belts 
driven leather belting out of the market ? Is leather no 
longer used for pump valves? Whether this be so or not, 
we ca.n only testify that on Monday last, the opening da.y, 
no leather belts or valves were to be seen. 

However, the show of boot making-machinery, both 
British a.nd foreign, was very good. Machines at work were 
shown by ?!fessrs. Pea.rson a.nd Bennion, Simson and Co., 
Pegg a.nd Son, H. F. Dale, a.nd Mudd a.nd Co., a.ll of 
Leicester ; Kea.ts and Bros., of Sta.ftord ; Ba.tema.n, of Halifax; 
the Gare Machine Company, of Stockport; Timpson, of 
Northampton ; and of course sewing machines by Messrs. 
Singer, and Wheeler and Wilson ; the latter having a very 
interesting exhibit. Besides boots, the only novelty we 
observed in leather goods was a. collection of portmanteaus 
and trunks, by Messrs. W. lnsa.ll and Sons, of Bristol, in­
cluding some ladies' trunks strong enough to resist the 
efforts of Transatlantic " ba.gga.ge smashers." Their weight 
would, however, be too great to hinder them from coming 
into general use in E urope. 

There is the usual display of exhibits which have no con­
nection with the object of the exhibition, such as sa.fes, 
writing-desks, ventilating and heating apparatus. Still, great 
interest seemed to be taken in the Eagle ranges, the Ba.ird­
Thomson ventilating fans, and in a. little calculating machine, 
by Messrs. Arter, Dixon, and Co., for adding up columns of 
pounds, shillings, and pence. 

A pretty little machine is that shown by Kea.t's Fea.ther­
we~ght Spo~l Company, for winding their spools. These 
art1cles are mtended to replace the wooden reel, especially 
when the cotton, thread, or silk which is being wound is in­
tended for expo~. They a.re made of celluloid, 2fin. diameter, 
and hardly th1cker than letter-paper. The outer edge is 
serrated, and the thread is wound round the notches. The 
inventor states that ten of these spools empty weigh the 
same as one reel, a.nd that six dozen new spools, when filled, 
only occupy the same space as one dozen reels, carrying the 
same relative amount of sewing material. 

There are probably other exhibits worthy of notice but like 
most. exhibitions, this was far from being completed on the 
openmg da.y . 

M ASON CoLL&GH; ENGI N£P.li!~O SOClE1'\'.-At a. general meeting 
of the above Soctety held m .Mason College, Birmingham on 
:Ve~nesday, April ?5th1 a paper on "Some &cent Developm~nts 
m Cycle Construction ' was rea.d by Mr. C. R. Oarrard, M.l.M.E., 
~r. R. J. Richardson in the chair. The author traced the early 
h1s~ry of ~be cycle, giving examples in the sixteenth century, and 
an mterestm.g ~ketch of a bicycle made in Scotland in 1840, wbich 
bad 11: very Similar appearance to an ordinary "sa.fety." He fully 
descnbed the early manufacture of li~ht rims. and wire spokes, and 
traced the development of ball-beanngs, which have been 80 im­
portant ~ f~ature in modern cycles. A. reference was made to 
pne!lmat1c .tires-experiments thereon- the author mentioning that 
veb1cles w1th a. maximum load of 4600lb. on four wbeela could 
safely be used on o~ roadw~ys. The process of detaching oxides 
and ~be flux used 10 ~r~z1ng br the electrolytic method wa.s 
descnbed, ~d the new JOrntless nm and process of its manufactur& 
fully explamed. T~~~ paper was followed by a discUll8ion, in which 
ProfeS!lor ~· H. Sm1tb spoke of the importance of the cycle manu­
factunng l!ldustry from a. commercial standpoint and a1ao of the 
large field 1t afforded for engineering ingenwty a~d calculation. 
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THE IRON AND STEEL INSTITUTE. 

TaE annual meeting of the Iron and Steel Institute 
was held on Wednesday and Thursday last at the Insti­
tution of Civil Engineers, the President, hlr. E. Windsor 
Richards in the chair, being supported by a numerous 
and representative gathering from all parts of the conntry, 
including beside many others, Sir H enry Bessen1er, who 
appeared to bo in good health, but was unable to addxess 
the meeting on account of a. temporary loss of voice. 
Sir Lothian Bell, Sir B. Samuelson, Mr. Ca.t·negie, 
Mr. Snelus, Mr. Hadfield, Sir E. Carbutt, Mr. E. P. 
Martin, and Mr. Da.vid Dale, the treasurer. The report 
of the Council, read by 1\lr. Brough, the secretary, on 
Wednesday morning, stated that 39 members had been 
elected last yea.r, but the diminution by deaths and 
resignations of membership were in excess of that 
number, but this will probably be reversed by the large 
number of 72 candidates proposed for election on the 
present occasion. Satisfaction was expressed at the very 
successful result of the autumn meeting at Da.rlington in 
1893, which was largely to be attributed to the skilful 
organisation of Mr. Dale and .Mr. Ia.nson, the presi­
dent and secretary of the reception committee. It was 
announced that the autumn meeting of this year would 
be held in Belgium between August 20th and 25th, the 
first two days being devoted to a formal meeting in 
Brussels, and the remainder of the time to excursions in 
the Liege and Charleroi districts. 

The Bessemer gold medal for the year was awarded to 
Mr. John Gjers, of Middlesbrough, the presentation being 
made in a. short address, by the President recalling the 
numerous additions and improvements made by Mr. 
Gjers since 1865, including the Cleveland calcing kiln, 
a.nd the developments of hoisting plant, blowing engines, 
and hot blast stoves made in connection with his model 
works at Ayresome; the last-mentioned apparatus espe­
cially being taken as the perfection of iron p1pe stoves, and 
what would probably have been almost exclusively used 
at present but for the introduction of fire-brick stoves. 
The greatest service, however, that he had rendered to 
the iron and steel trade was the invention of the soaking 
pit, which had been widely adopted, with the consequent 
saving of a very large amount of fuel. Mr. Gjers 
acknowledged the medal in a. short speech , and the 
business of the meeting began with the reading of the 
Presidential address, which seems now to have become 
a.n annual necessity, and which we give below. 

Mr. E. Windsor Richards, President, said :- '!'be practice of 
your president delivering more than an inaugural address became 
established by Dr. Percy, and has been followed ever since by all 
succeeding presidents. Cust-om decides that ordinarily the address 
shall be a comparatively short one. In 1886 the learned doctor 
referred to the then universal depression in the iron and steel 
industries, and to over-production ; adding, that either consump­
tion must be increased or production limited. All interested ID 

these industries have said the same thing many times over. 
Our own country is too small to keep our immense establish­
ments occupied ; we have lost the greater part of the Continental 
trade owing to protective tariffs, having for their main objects the 
fostering of their own industries and finding occupation for their 
own population. We anxiously look abr<>ad for fresh fields to 
receive our products, so as to maintain and possibly increase con­
sumption. Always keeping in mind the fact that our Institution 
confines its attention almost wholly to iron and steel, my remarks 
refer only to those industries. I must be careful not to transgress 
Rule 2, which states that the object of the Institution shall be to 
afford means of communication between the members of the iron 
and <>tee! trades upon matters bearing upon their respective manu­
factures, excluding all questions connected with wages and trade 
reg ulations. Since that rule was framed, the Institute has become 
quite cosmopolitan in character. During the whole of last year 
the depression was so great that there was little encouragement to 
spend money to improve either processes or machinery, so that 
there is little in this direction to call your attention to. Indeed, 
there is a lull in invention, with few new developments, and there 
seems to be almost as little new to record in steel making as there 
is anything fresh to say about the puddling process. Under these 
circumstances, tLerefore, I · purpose deviating a little from the 
beaten track in this short address; my excuse being t.bat it is 
impossible for those engaged in metallurgical pursuits to separate 
the consideration of the commercial from the manufaduriug aspect 
of our industries, so intimately are both associated and bound 
together. 

During the two years of the learned doctor's presidency, which 
he characterised as "those of great depression," the production 
of Bessemer steel rails in 1885-as ~ven in the Brituh l 1·on 1'mde 
Joumal-was 706,583 tons, and in 1886 it increased to 730,343 tons ; 
whereas in 1893 the same source sho,vs that the depression bad 
become more accentuated, for we find the figures are lowered to 
579,386 tons, which was less than for many years except the 
previous year, when the production was 43,550 tons lower than in 
1893. The price of rails, which in 1886 was £4 13s. lOd. per ton 
in England, fell to as low, in some instances, as £3 12s. in 1893. 
These figures show tbat.the production of iron and steel has become 
very greatly restricted, and the question the country generally is 
deeply interested in is, whether the diminished demand is due to 
any fallin~ off in quality of material, excellence of finished pro­
ducts, or 1noreased cost of manufacture 1 I feel quite sure, from 
careful observations made at several establishments, that oar 
metallurgists and manufacturers still keep a foremost position, 
and have not faJ.len away in any one of the above respects. It is 
true we have almost lost our continental trade, but it is not for the 
want of skill or knowledge of manufacture, but by reason of pro­
tective tariffs which operate against us in two ways : First, the 
high tariff rate we are called upon to pay for admission to the 
various countries, to a great extent excludes our products; and 
secondly, the high pri~es obtain~d by ?Ur competitors enable them 
to make such substantial profits ID the1r own country that they can 
afford to quote very low prices, leaving them li ttle or no profit 
when in competition with us. This may seem paradoxical, but the 
object is to obtain as large a production as possible, as that has 
proved to be of very g reat importance in reducing general and 
establishment charges. 

But even under such g reatly disadvantageous conditions, we 
have several times quoted and obtained considerable orders for 
rails, delivered inland on the Continent, a t prices which have left 
a profit. The competition has, however , hecome altogether one­
sided, for the railway companies have latterly, after receiving the 
lowest tenders from us, allowed their manufacturers to amend 
their offers, so that we are quite shut out from those countries, 
whilst our own is left open to their attacks. I could cite many 
instances of this, what I term uniair competition; the figures have 
many times been published in the newspapers, aud so are public 
property. The follov.'ing recent example illustrates what I par­
ticularly desire to direct attention to. In January of this year , 
England tendered for some steel rails delivered in Oldenburg at o. 
price of 109 marks per 1000 kilos.; the lowest German tender was 
114 marks. Notwithstanding a stron~ protest, the order was given 
to the German firm at the English pnce, but 1f the GPrman manu-

• 

THE ENGINEER. 

fa.cturers had been tendering for steel rails for delivery in England, 
their price would have been about £ 3 15~. per ton or less. In the 
English tender before referred to an import duty of £1 5s. 6d. per 
ton was included, as well as the cost of carriage; so I repeat that, 
though it is generally thought otherwise, the successful competition 
is not accomplished by greater skill or by more econominnl met.hods 
of manufacture. 

We have been repeatedly advised to adopt better methods of 
working, to construct further labour-ll!lving contrivances, to afford 
a better and more thorough technical education. We havo con­
tinually advanced in these matters. We are still doing all that 
lies in our power in those directions, and much yet remains to be 
done. But of what avail is it to construct labour-saving machinery, 
and so throw more men out of employment, when we have already 
thousands of willing bands out of work 1 And then labour-saving 
machinery can be, and is, as readily and as quickly adopted by our 
comJ?etitors as by us. Is it not true, and cannot we assert 'vitbout 
egotis m, t~at almos.t all tb~ great _inventi?ns, improveme~ts, and 
labour-savmg contnvances m the mdustnes I am referrmg ta, 
have been brought about in this country ? Thorough technical 
education is of the very utmost importance, and is receiving the 
greaW5t attention from the highest and best people in our land. 
But what even will technical education avail us against the 
unfair conditions I have pointed out? And what relief will these 
things, which are so generally and so persistently preached to us, 
give us when they are adopted ~ They can give no relief in t 
present condition of things. 

Never since the organisation of this Institute has the metallurgist 
experienced a more difficult time than the depression we are 
passing through. Added to his commercial troubles are constant 
demands from the workmen for either higher wages or fewer hours 
of work. The gravity of the situation demands the closest con­
sideration of commercial men and of statesmen. We may well 
anxiously look round to see where the markets for our produce and 
employment for our workmen and capital are to come from. Great 
hopes are entertained at home that the tariff laws in America will 
be so altered and improved in our favour that we shall be able to 
resume delivery of iron and steel to that country. But American 
legislators are perfectly well aware of the needs of their own 
country, and know quite well that their own industries must 
first be fostered, and employment found fo~ their. own people. 
We may rest perfectly assured that they w1ll leg1slate m that 
direction, and not in favour of England or any other country to the 
detriment of their own. We should not turn our eyes either so 
much to America for a market, for they have experienced a far 
greater degree of depression than we have. Nor must we look to 
continental nations to take our iron and steel, for they are well 
able to supply themselves; and if present tariffs are not sufficient 
to keep out our productions, they will be increased. \Ve cannot 
and do not complain of countries fostering their own industries, 
but we claim to exercise our privilege of rrrumbling when these 
tariffs are so high as to enable our competitors to poach on our lands 
and throw our workmen out of employment, and especially when, 
by placing even a small quantity of iron and steel in Great Britain, 
they depress the value of the whole of our products, and we have 
reason for complaining of a competition which is so one-sided and 
anfair to our manufacturers. 

But we must look to our own possessions and to our own 
Colonies for relief, and our legislators must safeguard their 
interests and ours. Canada is thoroughly loyal to us, and needs 
our markets as much as we need her to take our surplus vopula­
tion. We look anxiously for further development of railways in 
India and Australia, and Africa should, ere long, become of 
enormous advantage to us. It is to be hoped that our legislators 
may find time to considet: these impor tant questions, wbicb affect 
the well-being of so many thousands engaged in the iron and steel 
industries, and are indeed of vital interest to the whole of the 
community. 

The invention of our venerated and most highly-esteemed past­
president, Sir Henry Bessemer, conferred the greatest good on the 
greatest number, but even be could scarcely have imagined that 
steel rails would be put on board ship at £3 12s. 6d. per ton. The 
manufacturer, not being included in the category of the greatest 
number, would perhaps not complain so much of the price if he 
could obtain enough employment to keep his workmen together 
until times improved. One cannot wonder, however, that orders 
for rails are few when we are informed that those laid down from 
Ostend to Brussels, made to Mr. Sandberg's Goliatb section of 
flange rail weighing 105 lb. a yard, have recently been accurately 
gauged after being in use for five years, and are calculated, at 
present rate of wear, to last a hundred years. 'l'bese rails were 
made at Seraing, and contain from ·4 to ·45 of carbon. We learn 
tbat rails are being la!d dow_n abroad containin(!: as much as f:om 
·6 to ·7 carbon, the obJect beiDg to lengthen the life of light sechons 
of rails. One cnn only regard snch extremes with alarm, and there 
can be no necessity for running such g reat risks to life and property 
when heavy rails are so cheap and last so loo~. We hope and 
believe that such a dangerous practice as this w1ll not be imitated 
in Europe. 

Very considerable trouble and expense have been experienced 
by manufacturers through . differences in analyses by different 
chemists, and it seems to be a desirable thing that a committee 
of our chemical members should be appointed to consider whether 
standard methods of analysis could be determined on, and if so, 
that such standards should be recognised and adopted in the trade 
for our guidance. For such a purpose as this, and for scientific 
research generally, in which our members are interested, we might 
well make grants of money from the funds of the Institute. It is 
the intention of the Council to consider this matter, and they will 
ask your consent that such gra nts may, from time to time, be 
made in aid of scientific research. 

Dr. Dudley, of Altoona, has just sent me a description of an 
attempt made to ascertain the quantity of phosphorus in three 
samples of steel. A large quantity of drillings was taken from 
each of the three samples, care being taken to eliminate the 
influence of segregation as mncb as possible; be analysed some 
himself, and sent the others to se,•eral eminent chemists. The 
results varied. In No. 1 sample from ·035 to ·042; in No. 2 
sample from ·041 to ·056; in No. 3 sample from ·019 to ·033. And 
at home we find quite as much difference as these analyses 
show, and much vexation and loss have been occasioned thereby. 
Permit me to call the at tention of steelmakers to the unsatisfactory 
manner in which ingots are generaJ.ly made. It is a rare thiug 
to see clean, well-made, and sound ingots. What with running 
stoppers, sand marks, cracked moulds, and stickers the present 
method of ingot-makinv is not creditable, and should be improved. 
I own to having been as great a sinner in this respect as it is 
possible to find, but I made many efforts to extricate myself from 
the position, but without much succees. It was owing to my 
failure to improve ingot-making that induced me to reduce the 
number of ingots made per cast by doubling the size of the in.got, 
and so having only one-half the number to make ; and to deal 
with the greatly increased size, I designed and made the cogging­
rolls 39in. diameter, and so dealt effectually and economically 
with ingots 16in. square, rolling them into rails over 150ft. in 
length. 

Alter successfully ~ealin~ with ingots ~or ~ils we.igbiog :UP to 
about 30 cwt., and beiDg still extremely dissatisfied w1tb the 10got­
making department, I much desired to go further and reduce 
again the number of ingot!! made per cast. About this time we 
constructed at Eston rolls 6ft. diameter to reduce ingots weighing 
five tons to slabs 30in. by 6in. t hick for plate-making; this was 
then found to be, and is to·day, a most successful and economical 
plant. I was thus not far from the task I bad set myself of deal­
ing with one in~ot to one cast, but was deterred from going 
further at that t1me by two considerations-1st, A dim fear of 
segregation; and 2nd, a strong fear of the g reat length and weight 
of the rolls of so large a diameter as 5ft. If the hydraulic 
forging press of a coupl_e of thousand tons power bad been avail­
able in those days, I beheve tbat at E~ton we should long sgo have 
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been making a cast o~ from 8 to 10 ~n~ of steel i_nto one ing?t. 
This seems a small tb10g to say at th1s tlme, when 10gots 6ft. 9m. 
square, weighing up to 70 tons, are being dealt ~ith by ~be 
hydraulic forging press, and easily handled by appbances wbJCh 
have been so simphfied and perfected that weights up to 100 tons 
can be manipulated with perfect ease and safety. 

The first paper read was that by Mr. G. J. Snelus, 
F.R.S., describing the Walrand-Legensel method of 
maldng steel castings direct from a small Bessemer con­
verter, which is intended for use as an adjunct to ordinary 
foundries and machine works where there is not work 
enough even for a small open hearth furnace. The ·wal­
rand process consists in simply adding to the metal at the 
end of the ordinary blow a definite quantity of melted 
ferro-silicon, then making the a£terblow, turning down 
when the extra silicon has been burnt out, and adding 
the ordinary final additions of ferro-manganese, &c., as 
circumstances require. The advantage is, first, that we 
can use an ordinary Bessemer p ig iron with 2-3 per 
cent. silicon, thus insuring a. s teel comparatively free 
of silicon; secondly, that the combustion of the added 
silicon produces such a large amount of heat at 
the right time, and so rapidly that the metal 
becomes very fluid; thirdly, that as the silicon burns 
to a. solid, it leaves the metal comparatively free of gas, 
and the steel is sound and free from gas cavities; fourthly, 
that in consequence of the metal being so fluid and 
already free from oxide of iron, the ferro-manganese or 
other substances added, such as aluminium, are more 
effective and remain in the final steel ; fifthly, that in con­
sequence of the great fluidity of the metal, much more 
time and facility is given for casting operations. 

The experiments witnessed by the author were--first: 
Those carried out at Paris by Messrs. Walrand and 
Legenisel, where there are two small converters, one for 
300-kilogramme charges and one for 600 kilogrammes. 
The latter is about 4tft. high and 2~ft. in diameter. 
Both vessels are turned down by ba.nd power. The blast 
is taken from the city pressure service, being passed 
through a reducing valve to reduce the pressure from 
five atmospheres to one to two atmospheres. The ex­
periments were carried out in the smaller vessel. A 
mixture of English pig iron, chiefly Ayresome and 
Harrington, is employed, as, after many brands bad 
been tested, these were found most suitable. The cost at 
present is about 90£. per ton- 2000lb. Coke costs 32L 
per ton, and the selling price of steel castings is about 
24s. per cwt. The pig iron is melted in a small cupola, 
and brought in a. ladle by an overhead crane to the vessel. 
The ferro-silicon is melted in a. very small cupola. of 
ingenious construction, the blast being heated, the melted 
metal dropping into a heated crucible as it melts, and 
being weighed before use. There are usually six small 
tuyeres in the small vessel, eight in the large vessel. 
These are made at Le Creusot, but the quality of the fire­
clay is not equal to English. They last seven to eight 
blows in the small vessel, ten to twelve in the large 
vessel. One thousand charges from the same lining have 
been run in the large converter. Mr. Walrand finds a. 
loss of 5 per cent. on the iron melted in the cupola, 10 to 
12 per cent. loss of metal in the converter. About half 
per cent . silicon is lost in melting the ferro-silicon. The 
ferro-ma.nganese added is melted in a. crucible, a.nd the 
aluminium is put in in small pieces during pouring and 
casting. Four blows were made, varying from 22! to 24 
minutes for the main, and I t to 2t minutes for the after­
blow. The following table gives the results of analysis of 
the samples from No. 4 blow:-

I. 11. l!I. IV. V. VI. 
--,_ .,. ..., dl "' . ~~~a) . ..,e ·-=.-:.. -cs::l ::1· -o .. .8<> <> .- _g-.se t<j "':0 - ·- :g eo] - e ,_ - ·- .2<> - . ~-8- ~! .. ] t-<> 

.:=:t>o o·--.!S 9 .... - <> 
~· ·- IllS .. ~ 'g~ d t:.,.S<>.S r.. ·;;; 8 

"' ..p =' ...... 
~d "'0 .. ....... 

- - · 
Iron (by difference) 92·i2 99• 801 - - - 80•795 

Combined carbon ... Trace 0"13 0·12 0 ·25 0·255 Trace 

Graphite .. . ... 3 ·45 - - - - 4"543 

Silicon ... . . . . .. 2•93 0"013 0·013 0"043 0•042 10"419 

Sulphur .. . . . . 0"037 0•033 0·039 0•035 - 0•065 

Phosphorus .. .. . 0·043 0•043 o·os::. 0·069 - 0·115 

Manganese . . . ... 0• 820 Tracef Tracef 0 ·288 - 4•063 

Aluminium .. . . .. - - - - - -
-- -

A visit was next made to Creusot, where there is a 
\Valra.nd plant in use, but unfortunately it was not at 
work, but a. number of castings, chiefly pit wheels in 
green sand, were inspected and found to be of excellent 
quality. 

The newest a.nd most important installation, however, 
is that at H a.gen, in Westpha.lia, which was visited by 
the author and Mr. La.nge, of Messrs. Beyer, Peacock, 
a.nd Co.'s locomotive works at Gorton Found ry, Man­
chester. This consists of two smaJJ. converters of 
6?0 kilos. = 1~ cwt. capacity each. It is, however, pos­
Sible to deal w1th 750 k1los. = 15 cwt . The space across 
the shop is arranged for two small cupolas, of which one 
is at present erected, along with a. windlass and hoist; 
the ~indlass being worked by a rope from the engine 
working the Roots blower in the engine-room adjoining. 
In this engine-room is the blowing engine for the con­
ve~~ers: When the worl< of the foundry necessitates the 
util1satton of both converters at once, the engine will be 
completed to a compound vertical. At present, only one 
converter being used, the high-pressure portion of the 
engine is alone finished. Adjoining the engine- room 
is the boiler- room, containing a water- tube boiler 
working at six atmospheres. An overhead travelling 
crane,_ worked_ by hand, tra.vers~s the shop. The casting­
shop IS 68ft. m length, 43ft. w1de. 'l'he engine-room is 
24ft. by 22ft., and the boiler-house 36ft. 6in. by 22ft. The 
converters are similar in shape to those used for the basic 

• 
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process, but of very small size ; the linings and bottoms 
are rammed in the usual way. The cupola is of the Luhr­
man-Greiner type, which is meeting with considerable 
success in Germany. The blowing engine, when the low­
pressure half is erected, will be a compound engine, verti. 
ca.l, with the air cylinders above the steam. The engine 
works at a steam pressure of 90 lb.; diameter of high­
pressure cylinders, 400 millimetres = 15-fin.; diameter of 
low-pressure cylinders will be 550 millimetres=21~in. , 
stroke 600 millimetres= 23gio.; diameter of air cylinder 650 
millimetres = 25t io. The engine delivers the air at a 
pressure of I t to 2 atmospheres. The engine was built 
by Klein. Between the blowing engine and the converter 
is arranged an air accumulator or equaliser, with a safety­
valve to blow off at two atmospheres. At Hagen they 
have made such progress with the process that they are 
able to produce castings at will-within reasonable limits 
- having predetermined tensile strength, and on the 
occasion of the previous visits of Mr. Lange, and at his 
and the author's joint visits, three casts were made- 1st, 
for mild steel ; 2nd, for intermediate steel ; 3rd, for bard 
steel. Examples of the composition of these are given 
in the following table:-

Xo. 54, to l(ive 
mUd atcol 46-60 

kuo., rueru1 of 
1 two tceta gti\"O 

47·7 kUo. 
(= 80"4 tons). ------- -------

I ron (by differance) 

11 (byexperiment) 

t:omhined carbon . 

Ellicon . . . .. . . .. 

, ulpbur . . ... . .. 

Phosphorus .. . 

Aluminium . .. . . 

ltlanganeso 

98•233 

98"4 

0 •2!3 

0 ·3j6 

O·OjS 

0•067 

0•087 

0"966 

------------

No. 65, to givo N •6 to 
medium hard etecl !. 0 • " • _ 
55-110 kUo , gaYe gwc ?0-o 5 

•s· 76 kU ea kUo. gave " o. M m n as·s kilo 
of two tc&ta · 
( = 34 tons). ~~ ~S·6tont~) 

97" 35 97·03 

9i•4 97• 10 

0"2i 0 •34 

O·j()S 0 ·833 

0 ·049 0 ·04 

o·oso O·Oi2 

0•150 O· HI 

1"594 1" 513 

At H a.gen it is the practice finally to harden the steel 
by an addition of ferro·silicon with ferro-manga.nese, and 
that they depend m ore upon the s ilicon than the carbon 
for getting the desired strength. For many purposes, 
and especially for castings, such steel is no doubt very 
useful, but the author doubts whether it is suitable for 
use where it may have to stand sudden shock. This 
departure from ordinary practice is interesting, but, as 
the Paris experiments show, it is no part of Mr. Walrand's 
process, but has been worked out at Hagen, and the very 
high tensile tests obtained and certainty of results is very 
remarkable. The cost of the process, which is gone into 
in considerable detail, is said to work out to about 4s. 6d. 
per cwt. of finished slieel in the ladle. 

With regard to the cost of a complete installation, Mr. 
Daelen states that the total cost of the buildings and 
plant complete at Hagen would be about .£3500, and gives 
the following details :-

Blowin~-engines ~ completed for blowing . . . £400 
Blast-p1pes and accumulator . .. . .. . . .. . .. 75 
One converter of 600 kilogrammes capacity . .. 150 
Cupola, stage, and boi~t . .. . .. ... ... . .. 250 
Boiler, tubular . . . . . . . . . . .. . . . . . . . .. . . . 400 

In most foundries, buildings, cupolas, steam services, 
&c., would be available, and the main items of cost would 
be tbe blowing·engine and converter. The mechanical 
turning gear for conl"erters used at Paris, Le Creusot, and 
Hagen is simple and inexpensive, and answers admirably . 
The advantage to an ironfounder to be able to make steel 
castings cheaply, just when wanted, as easily as those of 
cast iron, and even in green sand, is so apparent, that in 
all probability no foundry of importance will in future 
be considered as properly equipped without a Bessemer 
converter. 

Although the chief aim of the inventors of this proce::s 
has been to facilitate the manufacture of steel castings 
suitable for ordinary iron foundries, it by no means 
follows that it is not applicable to other purposes ; and 
the author believes that it will be useful in all cases 
where qua.lity of product is of more importance than a 
slight extra cost. If, for instance, it is possible by this 
process to m ake a sound soft steel of uniform quality 
without blow boles, why should it not reinstate the 
Bessemer process for the manufacture of plates ? In 
examining a vast number of fradures of tensile tests of 
plate steel, the author has rarely failed, with a powerful 
lens, to detect indications of want of continuity in the 
metaJ, due to gas cavities, even in samples of Siemens 
steel; and all such defects must involve irregularity, and 
possibly failure ; so that if this process will largely elimi­
nate gas cavities and give a sounder steel , the slight 
extra cost of the process should be more than compen­
sated by the im proved quality of the material. It is a.lso 
possible by this process, with careful attention to the 
quality of the materiaJs employed, to make steel of all 
grades of hardness equal in quality to crucible steeL 

After the reading of t he paper some explanatory state­
ments were made by Mr. Gencsil, one of the inventors, 
Mr. Lange, and Mr. Da.elen, by whose advice the process 
was adopted o.t Hagen, but nothing of the nature of a. 
discussion took place. Subsequently a paper by Mr. 
Jeremiah H ead on·' Scandinavia.," and more particularly 
the North of Norway, as a source of supply of iron ore for 
the North of England, was read, and occupied the time 
until the hour of adjournment on Wednesday, so that a 
third paper by Mr. Ba.mber, on "The Ana.lysis of Steel," 
which was on the programme, was not taken. 

TaE Leicester Corporation Waterworks department is 
growing very anxious concerning the low water, in consequenco of 
the remarkably small rainfall. The reservoirs a re about 16ft. below 
the weir, and the deficiency amounts to some 580 miltion gallons. 

( We do 
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KI NETIC THEORY OF GASES-VALUES CF 1J A.ND 'Y IN NATURAL 
GASES. 

Sm,- In my last letter on~his subject a method ~as gi''e!l of 
obtaining t.ho value of J(J for natural gn.set~, the equabons reqmred 
for that pnrpose being:-

/
6 11 • - I a - / ·• K "1' · nd I a = Cl ; 

fl = - I ,·n ' p - ' M , I a " p I 
" p .... ,, 1J 

in which equations n and r., a re the ' 'elooities of the mean square of 
the molecules in tho ideal and natural gases respectively; p thei r 
P-ressure on unit surface, K . their speoitic beat at constant volumo, 
r their absolute temperature, and 1J the ratio of their total energy 
to their energy of translation. 'l'he second and third of the above 
equations are applicable to tbo caso of gases composed of perfectly 
smooth, elastic, non-spherical molecules, as well as to rough, 
spherical, elastic moleculea; this I inadvertently omitted to 
mention in my last letter . 

Assuming that a gas raised to double its absolute temperature 
has twice the kinetic energy that it had before its increase of 
temperature, then the product,,. , IIJ can be found experimentally 
by Professor Jolly's steam caliromotor, or otherwise. Thus for any 
gas, when the pressure, volume, and absolute temperature are 
known, the value of 1J can bo found independently of its specific 
beat, or of -y, the ratio of specific beat at constant pressure and 
constant volume. 

We will now proceed to find the \'alue of 1J by another method 
in terms of 'Y· 

T he tobl energy in unit volume of a natural gas is giYeo by the 
equation 

E,. = ~ 1J P "~ ; 
" we bavo also, from my former letters, t he equatio:1s 

,~ 

-;_6p d ··- • . 
<". - ; no ~ - - fj ! 
' p ,. 

Combining these equations, we get 

E - 3 P 
..- IJ" 

The above equation gi"es the energy in unit \'olume, hence the 
enorgy in unit mass is giYen by the equation, 

E,. V -= 8 p V ; 
1J 

whore V is the \'olume of unit m~U>S . Again, from the definition of 
specific beat we have 

K _ ]<;,. V _ 3 p V 
' - '1' - 1J T . 

Now, l',;! in all gases = conetaut = Kp - K, ; Kp being tbo 

speoilio heat at constant pre,suro. l lence-

K, = ; (Ku - K, ) 

1J =a !_K" - K. ) 
K, 

. · . IJ = 3(-y-1 ) .. • • • • (1) 
And this may be written-

-y =~(8 +8} •. .... (2) 

In the following table the values of ..,IIJ, /J, ,7"; , t"" , and -y, calcu· 
IRted from the eq uations, proved in tbis and my former letter11, are 
given for certain permanent gases, and also tbe experimental values 
of 'Y for t he same gases. Some of the values given in my last letter 
were incorrect and should be altered ; the experimental ve.lues 
are taken from the "Encycloprudia Britanmca," Yol. xxiii., 
page 480. 

Ex pori· 
r,. y= H~+3) mootnl 

value of y 
1:1 

Uydrcgon • . 1 ' 111 •• 1 ·23 1 •• 8661 .. 6925 .• 1"4116 .. 1"412 
Oxygcu .••. 1 ·094 •• 1 · 101 •• 2140 .. 1787 .. 1 "399 •. 1 "402 
Nitrogen .. J·IOS .• 1" 227 .. 2282 •• 1860 .. 1"409 .. 1"411 
Drynl.r .. .. I ·IOSS •• 1·222 •• 2260 .• 1841 .. 1"407 •• 1 "409 

Tbo calculated and experimental values of 'Y given in the last 
two columns would agree exactly if tbo. val~os of K. a.nd T in the 
two cases agreed. Thus, for the first t1me 1t has been shown that 
tbo experimental values of 'Y nro quite in accordance with the 
kinetic theory of gases. 

H has been proved by Clerk-Maxwell that for non-spherical 
perfectly elastic molecules-" Phi!. Mog .. " vol. xx. , 4th series, 
pages 35 and 36-" the wbolo tis dt-a of translation is equal to that 
of rotation in each system of partiolea," which gives 2 for the 
value of fj. If Clerk-Maxwell's proof is correct, it seems to indicate 
that gas particles are smooth, spherical, perfectly elastic bodies­
perfectly clastic in tbo sense that the forces of compression nod 
restitution are equal-and that tho value of (3 over unity given 
above is due to vibrations in the molecules, and not to a rotary 
motion. This seems quite in accordance with Waterston'a theory, 
as explained in the introduction of his paper on this subject, and 
regarding which I hope to be able soon to give a short account. 

8, Norfolk-square, London W., C. E. BASK\'!, 
April 27th. 

SPECIFIC AND LATENT BEATS OJ:' !:!TEAM. 

Sm,- Jn my letter of Mnroh 13th I committed an orror in stating 
that tbe fall in temperature corresponding to a fall in pressure 
from 150 lb. to 451b. is, according to R-egnault's tables, 86·4 deg. 
Fah. T he data on which tbe calculations contained in that let ter 
are based are those ~iven to me h,Y Mr. Harrison. I find on con­
sul ting D. K. Clark s tables, wb1cb are, I think, based on the 
results of Regnault's experiments, that the temperatu-res and volumes 
correspondinlf to given absolute pressures do not agree exactly with 
Mr. Harrison s values. Thus we have:-

Pressure. Temp. Vol. Preasure. Temp. Yol. 
lb. deg. c. ft. lb. deg. c. ft. 

llarr;son . . 150 . • 362 ·7 . • 8 • • 45 • • 2i6·3 • . 11 

MAY 4, 1894. 

If we determine the value of ,, from Regnaults' tabular valnes we 
get -

( 9·1 )11 4.50 
2•95 = 15 = 3·3-1, 

whence 1t = 1·07, and we have 

J1V- Po eo= (442 "5 - 409 '5) 141 foot -pounds= 67 885foot-pounds 
1t - 1 •07 I I 

and J = 
6~~5 

foot-pounds = 814. foot-pounds. 

:rho complete absence of aTJm~nls and of evi~enc_e of the tbink­
mg out for themselves man1fest m tho commumcatJons of my oppo· 
nents afford irrefragable proof that intellectual training forms no 
par t of the ~ystem of m~ cm education. The srstem appe~rs ~be 
devoted entirely to aecunng tho successful passmg of exam1naborJS 
for the sake of the immediate concrete pecuniary results. Tbo 
methods adopted to gain this ond would not, however, be successful 
if the examiners tbemsolvos wore masters of the subjects in which 
they have to examine. To my statement that Zeuner's values of '' 
in the equation fJ'IJ" = oonst., which are, I believe, generally 
accepted as bein~ very near the truth, are really v.aluea of -y, the 
ra tio of the speo1fic beat of steam at constant pressure to the specific 
beat a t constant volume, I received simply the dogmatic reply that 
the value of 'Y for steam is 1·3. With this value the pressure after 
threefold expansion would be equal to 150 + 31 "3 lb. = S6Jb., and 
we have with Regoault's Yolume of l lb. of steam at 150 lb. and 
361b. and of the corresponding temperatures 

P v - Po fo = (442·5 - 3l8·6) 144 foot-ponnds = 5:•,472 fo :lt·p:>und~, 
'Y - 1 ·3 s· 4~2 

"hence J = :>9~ 
1 foot-pounds = 569·5 foot-pounds 

1"4 
if the specific beat of steam is equal to the specific heat of water. 
If we adopt Joule's value of J, viz., ii2 foot-pounds, the corre­
sponding value of the sreci6c beat of steam at constant \'Olume 

would be equal to 
5~:;·• = ·7-1. According to Regnault the 

Yolume of 1 1b. of steam at 36 lb. p ressure is 11·-1 cubic feet. After 
adiabatic compression up to 150 lb. pressnre we should therefore 
have volume of 1 lb. of steam at 150 lb. pressure, equal to 3·8 cubic 
feet if 'Y = 1·3 in the case of steam. It 1s clear then that the fi• t d• 
,ieclt scientists must be wrong oitber as to the value of the specific 
beat of steam or the ve.lue of 'Y· I feel Slre the majority of your 
readers will come to the conclusion that they are wrong on b<.th 
points, and will be convinced that the specific heat of steam is 
equal to the specific heat of water , and that Isberwood's value of 
J, viz., 7 9 foot-pounds, is more nearly the value of J than Joule's 
value, viz., 772 foot-ponnds. 

It is stl"3nge that hitherto in numerical calculations the value of 
the temperature of air on n Boyle and Marriotte scale should hove 
been adopted in the case of steam to represent the same indicated 
temperature, since the experimentally ascertained values of the 
correspond ing pressures and indicated temp< utures of the steam 
not on1y show that the Boy le and Marriotte temperatures cannot 
be the same in both o:~Sea, but afford also the means of determin­
ing the approximate value of tbo Boylo and Marriotte temperature 
in the case of steam. In accordance with the Jaw of Boyle and 
Marriotte, if ,, 1·1 be the volumes of a given weight of steam at 
the indicated temperatures t2 t1 respectively when subjected to a 
constant pressure p 1, and p2 t•:~ corresponding pressures and 
volumes of the same weight of l!team at temperature tft, tA being 
greater than t1, and /; the Boyle and Marriotte temperature of t11 
the least of the two limiting of indicated temperatures, wo shall have 

!.. = k + t~- t, = p~ t·~ = 450 =1·1112 
t' j k l' l ~"1 405 

for the values p 2 = 150 lb. , p1 -: 45 lb., if Harrison's values of the 
volumes nre adopted. According to Harrison t 2 - t1 = 86·4 deg. 
and we get J.: = 777 deg. Aleo if «is the coefficient of expansion per 
degree of temperature 

t! = (1 + «)!lG I rL:-1·1112 
whence a = ·00012. For a rl\oge of 160 deg. temperature we havt>, 
therefore, t" = (1·0012)180 r 1 = 1·25 r1 

I. = 180 deg. = 720 deg. 
·25 

In all existing works on thermodynamics 491 deg. F., the "\'alue 
of the lower or two indicated temperatures separated by an 
interval of 180 deg. on a Boyle and Marriotte scale in the case of 
air, has been adopted as the absolute temperatu re of melting ice, 
or of the indicated temperature 82 deg. Fah., so that 459 deg. 
Fnb. has been considered as the absolute temperature correspond­
ing to 0 deg. Fah. I n using, tborefore, the adiabatic equation of 
roTation between temperatures and absolute pressures deduced 

-y- 1 

from the law of Boyle nod Marriotte, viz. , Tz = (~) - 'Y T 11 in 

which '1'2 T1 a re the temperatures on a Boyle and ~arriotte scalo, 
the following incorrect form for indicated temperatures has been 
adopted, viz.:-

'Y - 1 
f 2 + 459 deg. =(!!E) -'Y (11 + 459deg.) 

PI 
The correct equation is-

'Y - 1 
f 2 - t1 + 459 deg. = (P!) 'Y 459 d rg. . • (A) 

PI 
In the case of steam, the equntion for the same range of tempera­
tures is, in accordance with l:brri~on's data-

'Y - 1 
t z - t1 + 720 deg. = (P•!) 'Y 720 deg. • . (B) 

P1 
459 deg. in the case of air, and 720 deg. in the case of steam, beiog 
the temperature on a Boylo and Marriotte scale, corresponding to 
t11 the lower of the two indicated temperatures, whatever the 
value of t1 may be. 

Since the value of 'Y varies with the temperatnre, formulas A and 
B, with an average value for ')' in each case, can only give approxi­
mations to the true value of the tomperaturt!s. If, in the caae of 
steam, we adopt 212 deg. as the lowest temperature, the formula 
reduces to-

'Y - 1 
l = (tf\). 'Y 720 deg. - 508 deg. , , . (C) 

· · · · · · • · · · lo equations B and C we must ufe the value of 'Y calculated from R~ult 150 sr.s·a . . :! ·Pfi ts 274·<~ 9 · 1 
D crcnco .• •. -4·4 •• -·os .. .. - 1·0 .. +" 1 1 
Whatever may be the true volume of a pound of steam at 150 lb. liarrison'a diagram data, 'iz ' 1·098, so that 'Y 'Y- = ·082. If we 

pr~~~· its volume ~ter threefold expansion muat be thr~e times determine l· and 'Y from tho tabular data corresponding to :>.12 deg. 
1ts 1mtu~l volum~. E1ther the volume adopted by Harnson f~r nod 302 deg., an interval of 90 deg., the corresponding tabular 
150 lb. prO;SSure IS correct, or lbo final volume at full str~ke, 1f 

1 

pressures nod volumes are 14 ·7lb., 69·1 lb., 1642 cubic foot, and 
Regooult 111 correct, ought to be equal t o 2·95 x 3 cub1c feet 383 cubic feet respectively, nnd we get-
= !3·8!i cubic feet, or 1·8 per cenL. loss than Harrison's. Notwith- ( 11 ).c.; ~ . 
standing that th~ tempe~ature, according to Regon~lt, is nearly I t = 14.7 934 deg. - t22 de g . • • · (D) 
2 de~. le,ss, the volume !S more than 1 per cent. 10 exceas ~f I and 'Y = 1·064. If we determine 1.: and 'Y from the tabular data 
HnrrJSon a. If we determ10e the value of J by means of Regnault_s corresponding to 212 deg. and S92deg., a n interval of 180 deg., the 
val~es ?f the temperatures, and work done calculated from Harn- corresponding tabular pressures and volumes are 14•7lb., 226·6lb., 
sons dmgram, we ha~e- 164.2 cubic feet, and 126·6 cubic feet respectively, and we get-

6S.007· t ( •• )0·8~ J = -
83

.
9 

foot-ponnds = 810 •6 foot -pounds. t = 
1

4.i 953 deg. - 741 deg. . . · · (E) 

If we use 2·95 cubic feet and 8·85 cubic feet~ Initial and Anal a nd 'Y = 1·068. The divergence in the values of l and 'Y in equation 
volumes, and 1·098 as the value of n, we get- E from thoee in equation D, and in the case of both D and E from 

}111- Po 1·,
1 

_ (442·5dog. - 398·25 deg.) 144 
1
oot d the values obtained from Barrison's data for ranges of about 

n _ 
1 

- .
09

!S 1 ' •p<mn 9 90 deg. ot temperature1 is due solely to experimental differences. 
Why tbe ~lue of k for ooth ranges of temperature deduced from 

= 65,0:20··1 foot-pound s. the tabloos is practically tho snmo, nod why in tho case of the 
Whence J = ~\~~·4 foot-pounds= 779 6 foot-pouods, _:. formul10 deduced from Harrison's data for ranges of 90 deg. and 

180 deg., respect ively, the ve.lue of J; is so much larger for the 
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r~ge of~ d.-g. than. for t.bat of 180 d~g., admits of easy explana­
b on . Tbl8 explanat1on wtll also, I tb1nk, remove the difficulties 
under which some of your correspondents appear to be labouring 
as to the significance of the word temperature. 

'l'o insure clear neEs of argument I will first give exact definitions 
of the meanings of tho terms used. 

Definiti~n No. 1.-Tho quantity of heat possessed by a body is 
the quantity of thermal power possessed by the body in a given 
thermal stat e. 

Definition No. 2.-Wben two bodies a re in contact and no beat 
passes from one body to the other, the two bodies are in the same 
thermal. s.tato-. and are said to have t~e same temperature. 

Defimtion No. 3.-A thermometer ts an instrument for measuring 
the difference between the quantities of beat possessed by a 
thermal. ~nit of mass of any su~stance in diff~rent ther~al states. 

Defimt1on No. {.-The English thermal umt of mass lS the mass 
of the platinum standard. In analytical d ynamical investigations, 
when one pound, ono foot, and one socond are adopted as units of 
force, space, and time respectively, the unit of mass is equal to fJ 
times the mass of the platinum standard. 

The difference between .the quan~ities of heat possessed by a unit 
of mass of any substance m two dliferent ther mal statea is ascer­
tained by measuring the di fference in volume of the operative 
substance used in the thermometer, when it is brought 1nto the 
sa.me thermal states as the substance, by bringing its bulb in contact 
wt th the substance and comparing this with the difference in 
volume of the operative substance corresponding to two t hermal 
s tates, of which tho difference between the quantities of beat 
poss~sed by unit of mass of any substance in those t hermal states 
is known. For instance, water between the thermal states of melt­
ing ice and ebullition. 1'his quantity may be divided into any 
number of thermal units. The English thermal unit is rnth part 
of the difference between tho heat possessed by a thermal umt of 
mi\SS of. water at the tem~ratures of melting ice and boiling water 
respectively. If, then, the Increment of the volume of the operative 
substance p rod••ced by raising its thermal state from that of melt­
ing ice to that of boiling water is properly divided into 1 0 
parts, each increment of volume will correspond with an increment 
of heat equal to the English thermal unit multiplied by the specific 
heat of the substance at constant volume. Each of these intervals 
marked on the t ube of the thermometer is called a degree of 
temperature. If equal increments of beat correspond ed with 
equal increments of volume, the interYals on the tube of the 
thermometer would be of equal length, and the mode of marking 
the divisions at present adopted correct. ~ual increments of 
volume do not, however, correspond with equal10crements of beat. 
The heat poesessed by unit of mass of any substAnce is independent 
of the volume occupied by unit of mass, which varies with the 
pressure to which the substnnce is subjected. Now it has been 
ascertained that whatever tho volume may be of a. given weight of 
gas at the t emperature of melting ice, its volume at t he tempera­
ture of boiling water bears a constant ratio to it, so long as the 
pressure remain, constant. This law must, therefore, bold true 
for all intermediate states. If, therefore, we divide the difference 
between tho heat possessed by unit of mass of any substance at the 
t emperature of boiling water and melting ice into any assigned 
number 1~ of parts and r11 ,·~, v3, &c. , Vn _ 1 t'n represent the 
volumes of the operative substllnce of the thermometer at the 
temperature of melting ice and at t he successive temperatures of 
the substance after one, two, three, &c., '' - 1, 1t units of heat 
multiplied by the specific of the substance have been added to each 
thermal unit of mass of the subetance, so that v,. represents the 
volume of the operative substance of the thermometer at the tem­
perature of boiling water , we shall have 

,·~ = 1':1 = &c. = t•,. - 1 = t',. = t•,. + 1 = &c. = (1 + a) 
t"l t*!l fn-:! c"n-1 c"u 

where a is tho coefficient of expansion determined from the equa-

tion (1 + a)" = 1
'" • The coefficient of voluminal expansion per 
' I 

unit of increment of heat is therefore constant, so that equal 
increments of volume do not correspond Y.ith equal increments of 
heat. The higher tbo temperature the greater the increment of 
volume per unit of increment of heat. 

Now all existing thermometers are graduated by dividing the 
difference between the volume of the operative substance at the 
temperature of boiting water and melting ice into a number of 
equal parts and intervals of the snme length are continued below 
the point corresponding to the temperature of meltin~ ice and 
above the point corresponding to the temperature of boiling water. 
Near the temperature of melting ice the intervals between the 
marks on the tube of the thermometer are longer than the t r ue 
intervals. Below the temperature of melting ice the divergence 
continues to increase, above the divergence decreases until at some 
point between the temperotures of melting ice and boiling water 
t he tr ue increment of volume corresponds with the mean. There­
after the mea n increment is less than the true increment, and the 
divergence continually increases. At the temperatures of boiling 
water and melting ice the marks on a correctly graduated ther­
mometer coincide with those on thermometers graduated into 
divisions of equal length, but at no other points. Since the mean 
intervals are ~eater than the true intervals in the neighbour hood 
of the freeZing point, temperatures below the freezing point 
indicated by an ordinary thermometer are higher than the true 
temperature, and the divergence continually increases. Above the 
freezing point the indicated temperatures are lower than the true 
temperatures, but the divergence continues to decrease until at 
boiling point they coincide. In the neighbourhood of the boiling 
point the mean increment of volume is less than the true incre­
ment of volumo per unit of increment of beat, so that the indicated 
temperatures below boiling point are lower, and above boiling 
point higher than the true temperatures, and the divergence 
continues to increase. In the case of formulas D and E the values 
of k are practically the same, because the increment of volume 
from 212 dee. to 302 deg- is by the law of Boyle and Marriotte 
equal to the 1ncrement from 302 deg. to 392 deg., whilst in the case 
of formula C the increment was calculated in accordance with the 
true law of expansion . 

I n the letter from Mr. Ilarrison, referred to in my letter to your­
self dated March 13th, after commenting on the clo~e agreement of 
the work calculated from the diagram for pressures of from t 5lb. 
to 150 lb. with the tabular values, Mr. Harrison makes the following 
remark:-" Unfortunately for my theory it does not apply outside 
these limit.'!-i.e., 461b. and 150 lb.-of pressure as the steam table 
stands to-day. Above 150 lb. there is more beat shown than I 
r equire, and below 45Jb. there is too much volume. I think there 
may possibly be an error, and that tt:e low-pressure volumes may be 
much too great. I can think of no method of experiment which 
will give those low-pressure volumes with anything like accuracy." 
The discrepancies to which Mr. liarrison refers would be reduced 
to within the limits of allowo.ble experimental differences by tho 
use of o. correctly graduo.ted thermometer. It would suffice to 
mark out correctly the spaces correspondi~ to succeMive differ­
ences of 45 F., 25 C., and 20 R. thermal un1ts and to divide the 
intervals into &qll41 spaces. The temperatures would in this way 
be ascertained correctly enough, but it is almost impossible to 
determine the volumes exactly. In accordance with the tables the 
volume of l lb. of ateam at 14 ·7 lb. pressure and 212 deg. tempera­
ture is 26·3 cubic feot, and at :200 lb. pretiSure t he tabular volume 
ia 2 ·26 cubic feet and tbo temperature 381·7 dog., so that tbe rise 
in temperatur1> according to tho tables is 16!N deg. 'fhe value of 

-y determined from the equation p / 1 = const. is 1·064, and we have 

P v- Pt1 ,.,, = (4:,2 - :386·6) 1ll foot-pounds= 147 1~7 fool-pounds 
-y -1 •O\j4 I I 

J = H] • 12i _ foot -pounds = 867 foot-pounds. 
1oU·7 deg. 

If we deduce the volumes from liarriaon's value of the volume at 
45lb., which agreee with the tabular volume within 1 per cent., 
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,.iz., 9 cubic feet, by meo.os of t he value 1·098 for -y, we get 
volume at :ro<> lb. equal to 2·31 cubic feet, or only 2 per cent. more 
than the tabular value, and at 14 ·7lb. to 24 ·94 cubic feet, or 7 per 
cent. less than the tabular values. These discrepancies, consider­
ing the difficult nature of the exrriments and the fact that the 
formula by which they are teste is or;ly approximately true, are 
certainly not outside allowable limits of error. We have, from the 
values last obtained, 

P ,. - Po t'n = ( 46~ - 366·6) 14-l foot-pounds= 139 694 foot-pounds 
"'( - 1 •09 I I 

J == 1 39i:~4 foot-pounds= 823 foot-pounds. 

T.b~ Boyle a.nd Ma rriotto va!ue8 of the t emperatures, however, 
d1ffer very Widely from the true values. The difference between 
the volume occupied by the ai r in an air thermometer g raduated 
~ccording to the law of Boyle and Marriotte-i . e. , with equa.l 
mtervals corresponding to two successive t hermal states-is equal 
to the mean volume per degree of temperature determined by 
ascertaining the amount of expansion between the temperatures 
of melting ice o.nd boiling water, multiplied by the difference 
between the numbers of degrees, which denote the temperatures 
of tbe two states. Iu the case of air the mean volume is equal to 
·3665 
180 

cubic feet. The increment, therefore, between 32 deg. and 

381·7 deg. is equal t o 

'3665 x 349 7 = ·710S cubic feet. 
1 0 

Since the coefficient of expansion of air per degree F is equal to 
·00174, if t be the true temperature, we shall have 

(1•00174) t~: = 1·i106. 
Whence I = 3-12·8 deg. 'fhe following table gives the values of 
tbo. temperatures indicated by a truly graduated thermometer, in 
which every rise or fall in one degree of temperature indicates an 
equal increment or decrement of beat, cor responding to the values 
on a Boyle and Marriotte scale, which refer to the same thermal 
state of the body. 
Boyle and Marrtotto 

- 459 - Sioi' 0' S:!' 65 ii' 180 212 2i6·8 862·;• SSl·i • 3000' 
True scale. 

- ot - 8H' - 4' 82' 58 6' 82 8' 184 '9' 212" 265 s• 328 3' 842·8' 1180' 
We get tboo for the value of the thermal uuit corresponding to 
t he differences between the temperatures on a correctly graduated 
thermometer, in the case of the examples worked out for Boyle 
and Marriotte temperatures, the following result. Corresponding 
to the range of pressures from !51 b. to 150 lb., and the correspond­
ing true indicated temperatures 265·8 deg. and 328·3 deg., we have 
from Harrison's indicator diagram data 

- 68,607'7 J- 5
2

.
6
- foot-pounds = 1088 foot-pounds. 

From t.be tabular value of the volume at 150 lb., 2·95 cubic feet 
and 8·85 cubic feet at 45lb., and value -y = 1·098 deduced from 
Harrison's experiments, 

65 020'( 
J = 5

2
.
5 

foot-pounds = 1040 foot-pounds. 

From tabular values of pregsures and volumes and the corre­
sponding value of -y, viz., 1·07, 

J = 
6~2~5 foot-pounds = 1086 foot-pounds. 

Corresponding to the rongo of pressures from 147 lb. to 200 lb., 
and tbe corresponding true indicated temperatures, 212 deg. and 
342·8 deg., we have from tabular values of volume and correspond­
ing "alue of -y, 

J = !._~~~~ foot-pounds = 1125 foot-pounds. 

From values of volumes deduced from the value 9 cubic feet 
at 45lb., which is Harrison's value, and which differs by about 
1 per cent. only from the tabular value, by putting -y = 1 '098 
we gel 

J = ~~0~~4 foot-pounds = 1068 foot-pounds. 

From 32 deg. to 180 deg., within which limits must be included 
the temperature of the water during Joule's experiments, the 
difference between the true temperatures is greater than the 
difference between the Boyle and Marriotte temperatures- The 
value of J, therefore, correctly estimated from the result of Joule's 
experiments is less than 772 foot-pounds. Are we then to reject the 
dnta obtained from Regnault's experiments and from indicator 
diagrams as worthless, because the average value of J calculated 
from these data exceeds that determined by Joule by his direct 
experiments by more than 40 per cen t 1 The mean of the ' 'alues 
determined from the tabular volumes and pressures is 1080 foot­
pounds, and tbnt determined from Harrison's diagram 1088 foot­
pounds, which differs from the former bylesstban 1 per cent. Can 
we, iu the face of such strong corroborations of the truth of the 
result of one set of experiments by the result of another set of a 
totally different. k ind, hesitate to come to the conclusion that the 
t rue value of the thermal unit lies between 1050 foot-pounds and 
1130 foot-poands. 

Since the true temperature corresponding to the Boyle and 
Marriotte temperature 55 deg. is 58·2 deg., if t represents the true 
temperature of the mixture of one pound of steam at 212 deg. with 
50 lb. of water at 58·2 deg., we shall have, leaving the effects of 
latent heat ont of consideration, 

212-1 = 50(t - 58·2 deg. ) 
F rom this we get t = 61·5 deg. If, then, the actual resulting tem­
perature of the mixture is 82·8 dog., we shaill have latent beat = 
51 ( 2 ·8 deg.- 61 (i deg.) T. U. = 10 '6T. U. If we put J = 1080 foot­
pounds, the latent heat of one pound of steam at 212 deg. is equal to 
1086 x 1080 foo~pounds = 1,172,880 foot-pounds; according to 
tbe hitherto accepted values it is equal to 744,980-foot pounds 
only- The difference, (27,900 foo~pounds, is an addition of nearly 
60 per cent. to the hitherto accepted value. There is clearly 
still a wide field left open for improvements in the utilisation of 
steam. Unless a much greater proportion of the total heating 
power of fuel is utilised in boilers than has hitherto been supposed, 
the total beating power of fuel must be much greater than the 
amount stated in the tables. Since the true temperature, corre­
spondintt to 3000 deg. on an equally divided scale, is only 1130 d cg., 
the ind1cated number of thermal units is nearly 170 per cent. 
g reater than the true number, whilst the increase to the value of 
the thermal unit is only abo•1t 40 per cent. The actual heat required 
to smelt cast iron must bo much less than the estimated quantity. 

It can be demonstrated that the number vf degrees of the ahso­
lute temperature of boiling water cannot be less than the number 
of thermal units of latent heat and may be more. I t cannot there­
fore be less than about 1086 d og. The Boyle and Marriotte tem­
perature corresponding to - 874 dog. is - 357 deg. Correspond­
lOg to the Boyle and Marriotto temperature - <159deg., tho true 
tempe rature is - oc: • 

'fbe conclusions at which I havo arrived ar e the result of calcula­
tions based on experimental data, which are universally accepted 
as being very near . the truth. Those, therefore, who decline to 
accept my conclusions, are bound to refute my arguments. 
Appeals to authority on questions which admit of being settled by 
argument aro simply childiah. WILLIAY DoX.\LDSOX. 

April 7th. 

C.\RNOT AND :110DERN HEU. 

• 'JR,-lncommonwith a good many others who have no to. verycleo.r 
conception of thermodynamic problems, 1 ho.ve sought instruction 
from Dr. Lodge'~; chapters appearing in 'fHE ExOIXEBB. If I under­
stand him correctly, bo contends that motive power can only be 
obtained by descent of t emperature from a higher to a lower level, 
without roferenco to molecular constitution, and in Section XI., 
April 20th, be instances tbo example of the steam engine in these 
words:-" The steam engine and boiler is not an efficient arrange­
ment, only about 8 or 9 per cent. at the best, but that is because 
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of the great unnecessary d rop of temperature between the furnace 
and tho boiler. Starting w1th the temperature of the boiler, and 
ignorin~ o.ll energy below the temperature of t he condenser, it may 
be effic1ent enough, 0 or 90 per cent., I suppose." 

Now, I have always been under the impression that, although 
much of the energy of combustion certainly goes to waste between 
the furnace and the boiler, the engine itself is an imperfect 
machine, incapable in its action of turning to account the ~reater 
part of tbe energy which has been imparted to the steam. Taking 
the pressure of the 11team at 50 lb., the initial temperature in the 
cylinder, as determined by Regnault, will be 28I deg. Fah., and 
tbe latent beat 916 deg. ; total heat, 1167 deg. According to Dr­
Lodge1 therefore, the total possible efficiency during one stroke ia 
that a ue to the fall of temperature from 281 deg. to that of the 
condenser ; but if there were no such thing as latent beat-that is 
to say, if the whole of the beat energy imparted to the steam 
could be available for conversion into motive power by the engine 
-the efficiency would be rather more than four times as much. 

Everybody now admits that the steam engine and boiler is not 
an economical producer of work, but all I wish to point out is that 
the boiler alono is not to blame. The roost serious defect of the 
system is t he impossibility of utilising three-fourths of the total 
constituent boat of the s team. The hope of the future .lies in the 
study of ;nternal molecular motion and the possibilities derivable 
tberefrom. R. II. 

Middlesbrough, April 26th. __ 

TUE FORTY-EIGHT HOURS' WEEK. 

S1n,-The corre~pondence which has appeared in THE ENotNEEll 
from various par ties interested in the forty-eight hours' question, 
ha.! induced me, as an old member of the Amalgamated Society, to 
ask the insertion of my opinions on the matter, which I know a re 
shared by a number of my brother members. I agree with :Mr. 
Hopo that the result of the introduction of this system is at 
present unsatisfactory, but for different reasons. It will no doubt 
bo in tbo recollection of many of your readers, that when the 
change was first suggested three leading principles were laid down : 
(1) 'fbat a larger number of men would be employed. (2) That 
those men would have more time in the evening for intellectual 
improvement, r ecreation, or otherwise. (3) That their condition 
would be improved physically by the lessened amount of labour to 
be performed during the day. The system as adopted at Messrs. 
Allan 's, l\Iather's, and W oolwich Arsenal ha~ signally failed t o 
comply with each of these conditions. Since Mr. Allan announced 
in the press that production bad not decreased through its adop­
tion, it has been made an imperative condition that no decrea.so m 
the output must take place wherever the system has been adopted. 
Tbis at onco disposes of the idea that more meu would find 
emplCiyment. 

1'he rule that the men should start later in the mor ning and 
work lator in tbe evening seems to me utterly absurd. 'fbe 
arguments advanced for this are to my mind ridiculous, and 
simply mean, when one reads between t be lines, tbo.t managen~, 
foremen, timekeepers, and other officials, who a re mostly rated 
men, do not like to turn out ear ly in the morning, while they are, 
when .leaving-off time comes, clean and fit to go to any place of 
amusement; but the workman has to go home, probably by rail, 
clean bimseJ!, and have his tea, bofor~ he is in a fosition to do so. 
After spendmg nearly half a century 10 labour, would rather go 
to work at ~;ix in t he morning and Jeavo at five with the excep­
tion of the three months in the depth of winter, when the time 
might be altered to seven a. m. to six p.m. The t hird condition 
is nullified from the fact tbo.t the severity of the labour is increased 
by it being compressed from nine hours into e~bt. 

Taking these circumstances into consideration, I have come to 
tho conclusion that the men are in a worse position than they 
were previous to the alteration, while the employer is considerably 
benefited. For instance, at Woolwich the r unning expenses of 
machinery and plant in an establishment employing 14,000 hands 
will bo saved on 300 hours per year. 1'his will amount to a con­
sid erable sum, and may perhaps account for the willingness of 
the Government t o carry out the change in the Government 
establishments. Tbe despondent tone of Mr. Hope's letter at 
first J?UZZied me, but 1 bnve since come to the conclusion that it 
contams a warning of an ultimate reduction of wages as a r06ult 
of the forty-eig ht hours' system. In conclusion, I asser t that 
whoever supports the cban~e on the lines laid down at the t luee 
establishments l have mentioned, is acting ent irely in the interests 
of employers. A.N OLD MAUOSLAYITH. 

April 30th. 

8111,-Will you let a woman say a word a bout the eight bour;;. 
I do not want my man a t home in the morning when the breakfast 
has t o be cooked and the children wa.sbed and dr~ed; be is in tbe 
way. Let him go to his work early and come home to a comfort­
able breakfast and a clean hearth, Sir. If the women of Man­
chester were allowed a word, we would not have tbe hour saved 
in the morning. Cut it off the other end of t he day, when it will 
be of some use. 

Manchester, May 1st. A FI'I'TElt't. Wns. 

l 'OBEIGN TEbTS OF bTEEL. 

SJB,-In o. recent communication in 'l'RE ENGL'\E.£B, Decotnber 
29th, 1893, under the title of "Teoaile Tests of Wrought I ron Rail · 
way Axles," I d rew attention to the undesirability of engineen1 
demanding too high a tensile strength for iron and steel used in 
constructive work. It is also desirable to notice the fact that mild 
steel of low tensile strength is preferred in Germany, and the 
follo,,iog extract from a letter from one of the highest metal­
lurgical authorities in Germany confirms my views on this 
question:-

I n Germany "they nre able to make the mildest qnalities, which 
do not show the 'mysterious' cracks and other occurrences as with 
steel of greater tensile strength . While you say in England that 
the most trustwor thy and satisfactory results are obtained with 
material of twenty-six to thirty tons tensile strength, we in Ger ­
many are of the strong opinion that the better results are obtained 
from steel of lower tensile strength. The boilermakers take, as a 
rule, material of not more than 25·( tons, and their specification ia 
for furnace plates from 27·6 to 25·( tons tensile and 25 per cent. 
elongation. In the same direction goes the strong opinion in 
Germany tba~ all ten&ile tests of t~e steel for shipbuild!ng purposes, 
for constructions, &c., are too b1gb1 hecause the aulder steel ia 
moro trustworthy. Certainly there lS made steel of higher ten!!ile 
strength in Germany, but only for special purpa!es and in the ca!e 
where tbo consumers wish expressly to get the harder material." 

This communication affords an idea of the present proctice in 
Germany. H may further be surmised in connection with t his 
subject that the successful competition of our G-erman rivals in 
engineering work is partly duo to the practical metaUurgiC3l 
knowledge di,playod by them in this selecbon of mild steel of low 
tensile properties for general constructi,·e work. 

Taos- k\'l>REW:., F.R.S., M. Illl!t. C.E. 
W ortley Ironworks, near Sheffield. 

Ut seems possible, however, that German engineers are com· 
pel!ed to accept these low steels simply because German makers do 
not know how to produco bigbor steels which are trustworthy-
ED. E.) ' 

Tu~ Select Committee or the House of Commons which 
ha.s been considering the Southwark and Vauxhall Company's Bill 
nnnou!lccd on Tuesday tha.t they consid ered the preamble proved, 
but mtght, whon deahng WJtb tbo clauses, have to 6U!tftOSt that t.he 
e~tont of t.h.o p~oposed work~ should bo modified. Xer did they 
Wl8h to p reJudice the question of the acq.uisition of the London 
water supply by a compotent water autbonty. 
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GLASGOW SEWAGE DISPOSAL WORKS. 

IN our previous notice of those works- page 42 ante-we 
ful ly described the progress of the sewage through the 
different departments from the main collecting sewer in 
Swa.nston-strcet to the outlet for the pure effluent to the 
Clyde, a.nd it only now remains to give some explanation of 
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through three endless travelling intercepting screens, seen in 
end view a.t H, to the ca.tcb pit C. The floor of the pit is 
shaped into tbrco grooves, each containing a. screw conveyor 
for forcing deposited material into a. sumph, from which it is 
lifted by a. bucket elevator and deposited in ra.ilwa.ywa.gons. The 
overflow from the ca tch pits runs through openings in the side 
we.ll into the largo channel D, and thence to the pump well E, 
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tho precipitation tanks IT H, and the aiiration planes I I, with 
the channel Q in the cea tro for con>eying the liquid t.o the 
filter beds. The culverts S S ser>e for the remo•eJ of the 
sludge from the precipitation tanks, the sediment being 
allowed to flow through valves into the cuherts, after the 
clear liquid ha.s been decanted and passed to the aeration 
beds by means of floating drainers, to be a fterwards described. 
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FIK• 9-8AND·WASHINQ MACHINERY, GLA SGOW SEWAGE WORKS 

the accompe.nying sectional drawings o£ tho machinery build­
ing, &c., which in conjunction with the description a.nd ple.ns 
eJree.dy published will, we hope, render the structureJ 
arrangements and modtts operandi perfectly clear. Fig. 1 is 
e. sectional elevation of the machinery building through one 
of the two catch pits and the pump-room. The sewage, after 
passing from Swa.nston-street under tbe pre~ipit_a.tion and 
a eration tanks by the oha.nnel A, as shown 10 F1g. 2, flows 

from which it is raised by centrifugal pumps and discharged 
through a large cast iron m e.in into the mixing pit F. In 
this chamber the chemicals required to eflect the precipitation 
of matter held in solution are added, the treated liquid a fter­
wards flowing by way of the channel G G, to the nor th end 
of tbe precipitation tanks H H, to which it is e.dmitted for 
either the intermittent or continuous modes of operating, as 
described in our first article. Fig. 2 shows a. sectioneJ view of 

Fig. 3 .s~ows a. sectional elevation of the sludge tank K, with 
t~e m1x1n~ floor and apparatus for incorporating the precipita­
tton chem1c~s above, and of the apa.rtments containing the 
slud~e. pr~ssmg ple.nt. The sludge runs by gravity from the 
preo1p1~atJon ta?ks through the culverts S and J to the 
reservon K, wh1ch has a capacity equeJ to a twenty-four 
hours' supply. From the sum ph L, at the left hand side of the 
ta.nk, the sludge is lifted by means of two oha.in pumps to 

• 
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Fig, 6 

-

the mixer 1'11 on the lloor above, in which it is thoroughly 
stirred with a quantity of either lime or oharcoa.l, aHer which it 
flows through pipes to the sludge rams N. F rom the rs.msthe 
sludge is forced by compresserl air to the filter presses 0 0, 
on the upper floor of the building; the compressed cake 
faUing through shoots into railway wagons below. To the 
left of the railway siding a loading bank P .has been formed to 
facilitate the dispatch of dry refuse collected by the city 
cleansing department, along with the sludge cake, to the 
Corporation farms in the country. Fig. 4 shows a section 
through the precipitation tanks and the aeration beds in the 
line o( the channel J, which conveys the sludge from the 
collecting culverts S S, to the sludge tank K. Fig. 5 shows 
two sets of filter beds in section. The strained and aerated 
liquid, after passing under Swanston-street by the syphon 
pipe shown in dotted lines, passes first through the coke 
filter R, and thence by way of the channel U to the sand 
filters T T, where the last traces of impurity are removed. 
The liquid reaches the second set of filters by a. distributing 
channel, passing from the syphon pipe about midway between 
the filter beds, A.nd oommunir.ating on either side with the 
channels shown to the left of the coke filters. After perco­
lating through the beds of graduated filtering materials, the 
clarified liquid finds its way by numerous division channels 
to the main outflow watercourse Y, which carries the effluent 
to the Clyde. 

Fig. 6 represents one of the largest of the centrHugal 
pumping engines made by 1\Iessrs. Drysdale and Co., of the 
Bon-Accord Engine Works, Glasgow, for lifting the sewage 
from the pump well to the mixing pit in the machinery 
building. The four large pumps, jointly capable of raising 
1,120,000 gallons per hour to a height of 28ft. with a 
stea.m pressure of 100 lb. per £quare inch, are a.ll similar 
in design to that shown in our illustration, two of 
them being adapted for 15in. and two for 18in. suc­
tion and delivery pipes. The engines, representing a 
total of about 350 indicated horse-power, embody the latest 
improvements, all working parts being arranged to secure 
great strength and accessibility. The crank shafts are out 
out of solid steel forgings, and all bearings a.re of bronze lined 
with white metal. The cylinders are fitted with patent 
pistons, sight. feed lubricators, and improved relief valves; 
and lagged and covered externally with pla.nished sheet steel. 
A novel hand barring gear is provided for turning the engines, 
and patent ejector condensers are fitted, so that they can be 
worked either condensing or non-condensing as desired, by 
simply turning a. hand-wheel. The centrifugal pumps, which 
h~ve been carefully designed for the special duty required, 
with a view to securing high efficiency and smaU frictional 
losses, are fitted with patent improved charging appliances 
and the necessary sight glasses. Similar installations of 
pumps and engines have been supplied by the same makers 
to the London County Council for the metropolitan main 
drainage stations o.t Barking and Pimlico; also for main 
drainage stations o.t Dublin, Belfast, and other places with 
we understand in all cases, highly satisfactory results. I~ 
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addition to the four main pumping engines described above 
1\Iessrs. Drysda.le,;_and .Co. have supplied the Gla.sgow work~ 
with two smaller belt-driven pumps, seen to the right hand 
of the installation in Fig. 1, delivering into a. pipe in com­
munication with the lime mixers, which raise the total 
pumping capacity to one and a.-quarter million gallons per 
hour. 

Figs. 7 and 8 show respectively an elevation and a plan of 
the floating dra.iner11 supplied by the Glenfield Company, 
Kilma.rnook, for emptying the clear liquid from the surface of 
the precipitatiou tanks after the sludge has settled to the 
bottom. They are designed for placing close to the sides of 
the tanks so as to be easily operated by men standing on the 
division walls. The drainers are controUed by means of 
double-faced sluice valves, operated by rods passing through 
pillars placed on the wo.lls, with hand wheels for opening 
and closing. Before the sewage is admitted to the tanks the 
arms are drawn up to an almost vortical position and fixed 
by chains to the pillars. After precipitation has sufficiently 
advanced the arms are lowered, and the cocks on the pillars 
of the sluice valves opened to allow water to enter and sink 
the arms till the floats rest on the surface of the liquid. The 
floats keep the open mouths of the arms just below the sur­
face of the water, the arms sinking with the liquid till the 
floats rest on the sludge, after which the arms are again 
hauled up and fixed to the pillars to await the refilling of the 
tanks. By this method of surface draining considerable 
time is saved, and all risk of disturbing the settled sludge is 
avoided. 

Fig. 9 gives a. general view of a novel sand-washing ma.chin" 
employed for cleansing the filtering material, which has als, 
been made by the Glen field Company. As the filter beds cover a 
large area., the moving of impregnated sand to and from tht' 
ordinary stationary washing-box would ha.ve formed a seriou< 
item of expense. The washing vessel is mounted, in tbi~ 
case, on a. travelling carriage, which runs on movable rail ~> 
placed as required along the walls of the filters. The whools 
of the ca.rriage are made to turn a.t right angles, so that the 
entire apparatus is not only able to travel from end to end of 
a. series of filter beds, but can at will be transferred from one 
series to a.nother. When the spot to be operated upon is 
reached, the movable wooden platform of the machine is 
lowered to within a few inches of the surface of the filter. 
Tbo workmen then easily throw the soiled sand on to the 
perforated inner bottom of the washing-box. A current of 
gravitation water led to the machine by a hose passes up­
wards through the sand a.nd speedily cleanses it, the dirty 
water being returned by another hose to the surface of the 
coke filters. The front plates of tbo washing vessel are 
formed a.s sluice doors with suitable gear for opening, and 
when the washing is completed the doors a.re raised and the 
sand !&.Us back into the filter, tho whole operation being 
rapidly, cheaply, and effectively performed. 

The Dalmarnook sewage works, which it may be mentioned 
have been effectively lighted with incandescent and aro lamps 
by thesta.flof the Corporation electric lighting department, were 
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formally cpened by the Lord Provost on the 2nd inst.; but they 
have already been long enough in experimental operation to 
show that they are easily capable of performing the duty ex­
pected of them, viz., the purification of the sewage from the eas­
tern portion of Glasgow, amounting to about one-filth of the 
city's total production. The entire establishment has been 
constructed to the designs, and under the superintendence of, 
:Mr. G. V. Alsing, A.M.I.O.E., and when in ordinary operation 
the works will be under the control of the Corporation 
cleansing department, the practical management devolving 
on Mr. T. Melvin, who has acted as clerk of works since the 
commencement of operations two years ago. As to further 
steps likely to be taken in the direction of dealing with the 
sewage from other parts of the city, nothing is as yet 
definitely decided ; but it is not improbable that other eimiJa.r 
works, to deal with the western drainage, may ere long be 
commenced at Dalmuir, where the Corporation owns about 
200 acres of suitable land, purchased a. number of years ago 
a.t & cost of £110,000, for the purpose of forming a. sewage 
farm; a.n intention, it is hardly necessary to say, long sine~ 
abandoned. 

GROOl\IBRIDGE'S SLOW SPEED DIRECT­
ACTI NG FAN. 

THIS fa.n, which is iUustra.ted by the engraving below, ia 
non-centrifugal, but is constructed with a. rotary disc, having 
apertures in which are mounted feathering or swivelling 
vanes acting a.s pistons, and working in an annular casing 
formed with a. diaphragm or partition near the outlet, pre­
venting the return to the inlet of the air drawn into the 
machine. The vanes are mounted on spindles provided with 
cranks or a.rms which engage in a. cam groove or path formed 
in the cylindrical surface of a. stationary boss, arranged con­
centrically with the annular disc. 

The shape of the cam groove or path is such a.s to keep the 
vanes at right angles to the disc during a. portion of each 
revolution, but to cause them to feather or swivel and lie 
flush with the surface of the disc in the apertures therein, 
and so enable them to pass through the diaphragm or parti­
tion. The annular casing is formed in two parts or halves 

FRONT VIEW-COVER REMOVED 

which are situated on opposite sides of the disc, and the 
diaphragm cons1sts of two internal projection..l, one on each 
of the said parts or halves, so that when the casing is fitted 
together a. gap or space is left between them, to a.Uow passage 
to the disc and vanes in their movement of rotation, but 
which gap or space is in reality a.lwa.ys filled by the rotary 
disc or a. vane therein, and so prevents the air returning to 
the inlet. The working of the fan is as follows :-The disc 
being set in motion, the vanes arc caused to travel round the 

COVER SHOWING DIAPHRAGM 

annular chamber or casing, and are guided by the cam groove 
into a position of right angles with the disc, and transversely 
to the annular chamber or casing, while they arc caused by 
the cam groove at the proper time to feather and turn fl ush 
with the disc, so as to pass through the diaphragm, after 
which the~ r~turn to their former ~o~ition, so that as they 
pass the au mlet they occupy a. pos1t10n at right angles to 
the disc. In this way air is drawn in behind each vane and 
is ca.rried round the annular casing or cbambet by the v~nes 
and striking against the diaphragm is forced through th~ 
outlet. The vanes correspond in shape to the cross section 
of the annular casing. 

One of these fans has heon made by Messrs. Wa.iles of 
E uston-roa.d, London, by whom it is worked at 320 ~vo­
lutions per minute, a.t which speed, we are informed i t ~ives 
a.n air pressure of 23in. of water . Mr. Chae. Groo~br1dge 
Enfield, is the inventor. ' 
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RAILWAY MATTERS. 
TBL Gold Car system of beating carriages by steam 

from the engine, which hM been in operation upon the Manchester, 
Sheffield , nnd Lincoln hiro Railway, i'l now nbout to be ndop~ed 
throughout upon the system of the Manchester South Junction 
nnd Altrincham R'\ilway, which runs between Manchester nnd 
Bowdon, and the c:~rriages will be fittod up in time to be brought 
into use next winter. 

TBE improvements in prepa.rati~n by the North·E!lstern 
Railway Company at underland Stabon do not meet w1tb the 
approval of tho Corporation, who have ~nstructed their town clerk 
to inform tbo company tbnt tbo alterat1ons to be made are totally 
inadequate to moot the noeds of tbo town, and that, short of on 
entirely new station, the only satisfactory plan would be the exten­
sion of the existing station westward. 

IN Europe no railway accident of importance, in which 
petroleum hn.s plnyed n part, l1n.s occurred since that at Abergolo. 
History bRS, bowovor, repeated it.Belf, and at ten o'clock_ on the 
ni~bt of the 1st inst. t_bo Paris-Amsterd~m express came mto col­
lision with a goods tram between the vtll~es of Zwyndreobt and 
Barendreoht, in the province of South .Holland. Some ?f the 
trucks of the goods train were laden wtth petroleum, wb1ob at 
once caught fire and a largo number of the carri~es of the ex­
press were bum~. According to Router the eng1ne·driver and 
tbo stoker of the express wore both seriously injured, and six of 
the pli.SSongers received slight hurts. Other accounts speak of a 
large nu moor of injured. 1'he mails for Amsterdam wore uved. 

I:s a. Board of Trade report on the accident a.t the 
public road level-crossing near Albincham Station, and to the 
desirability of substituting a bridge for the crossing, it is stated by 
the manager of the ~ilwny that the _present. is the first case of 
personal injury sustamed at t bo oros:nng donng the twenty-four 
years be has been manager. Major-Genom! Hntc:hiuson describes 
the accident which was dne to a misnnderstandmg between the 
drivor and ghard of a ballast engine tra~n, and then re!et;~ to the 
proposod substitution of a new foot-bndge for an ex\Sting ono, 
which people will not"nso. Ono proposed arrangement would ~t 
the company £20,000, a!ld even then would not be as convement 
as a subway which the mspector suggests would be better for foot 
passenge~, 'pe~ambnlators, and cycles, which cannot use the 
present step bndge. 

THE Belgia.n State Railroads bad 2018 miles of road a.t 
the end of 1892 2091 locomotives, 1287 tenders, 2841 passenger 
cars 577 bagg~e cars, 43,710 freight cars, and 916 stations-a 
station for every 2:t miloe. The total number of employes of all 
ftr&dos was 42,881, or 20·5 p~r mile of road, four til!les as many as 
m this country. Tbo tram movement was equ1valent to 9·74 
passenger train~, and 7·10 freight trains each_ way daily, with !In 
average of 7·51 ~songer cars, and 17·46 fro1ght cars per tra1!l· 
Further progress wn.s made in reducing the Sunday freight tram 
movement. In 1891 out of 1621 froight trains 1H2-89 per cont.­
did not run Sunday· in 1892, 1505 out of 1639, or 91·7 per cent. Tbo 
rospeotablo aum or' 107,776 dots. was r eceived for "p_latform 
tickets " that is tickets which nuthorise the bolder not to nde, but 
to ~ through the s tation to the platform in front where 
passon~ors get otr and on the train, to accompany his friends, 
offer b\S services, &c. 

TBE Great Eastern Railway Company announces that 
for the accommodation of pa.sseng~r a?d live stock tra~c to .an_d 
from the Royal Agrioultur-:~1. Soc1ot~ s show a~ Ca~bndge 1t \S 
erecting an extensive now station nt Mill-road, wb1cb will be nearer 
to the abow ground than the present station. It has nlso been 
arranged that stock from any part of England and Scotland con­
signed by tbo Groat East:om Company's rou~ will be conveyed in 
through vehicles. Spec1al arrangements wtll be made for the 
prompt despatch of return show traffic. In addition to the ordi­
nary excellent fixed service or express trainP between Liver pool· 
street St. Pancras nod Cambridge, extra fi\St trains will be run. 
Great' E!!..Stern tb~ougb express trains will also be run between 
York Doooa.ster, Lincoln, and Cambridge, onabling passengers to 
travel without oban~o of carri!lgo betwoc:n ~hose points. and afford­
ing direct commun1ca~1on w1tb the pnoc1p~l. places ID Scotland, 
:md the prinoi~'\1 stat1?ns on tbo North Bntisb, North-E~tem, 
Lancashire and Yorksb~ro, and Manchester, Sheffield, and Lmcoln· 
shire RniJwnys. There will also .be through commu!licntion for 
passenger and live stook traffic w1th the London, Bnghton, and 
South Coast and South-Eastern Railways, t•id the East London 
Line and Livorpool-stl'oet, and for livestock trotlic with the London 
and South-Western Railway, ;·id Kentish Town, and tbe Great 
Wol!tern Railway, t·id Yictoria Park and Aoton. Through tickets 
will bo is.sued between tbo principal places in England and Cam· 
bridge. 

A SPACIOUS harbour, a city on sand and arid cliffs, a dry 
and sand·l~ed stretch of maritime plain, t wo enclosing rivers, 
and a magm6cent Hinterland. Sucli is t~e heart of A~o~a, 
Portugal's most important colony, as descnbed by the BntlSb 
Consul at Loanda, who thus reports on the railway in course of 
construction in the district. It will not work miracles, but it will 
reduce the expense of transporting coffee to the coast from 1t<f. 
per pound to about id., provided tb~t the owners of estates and 
local dealers can find means of getting tbe produce to the line 
economically, and will . for ever keep out of their account books 
sncb astounding items as £i 109. for the carriage of a barrel of 
cement worth Hs. Nearly ei~bt years have elapsed since work on 
it first began, and the termiDWI is not expected to be reached 
before the close of 1895. Dividing the distance by nine gives an 
average adv~nco of 125 yards per day, whi.cb c:annot be called a 
brilliant acb1evement. The gauge of the hoe 1s metre, and the 
cost of the line has boon at tbo rate of £4182 a mile. The mate­
riAl is all of Belgian manufacture. Trains are now running regu­
larly over 162 miles of the total projection of 230 miles, and the 
first load of coffoo was brought down a few weeks ago. Before 
the next crop is ready for transport Cazengo and G<ilungo Alto 
will have tbe permanent way laid straight between them. The 
third-class passenger is chnrgod less than ld. a mile, and the second 
three times o.s much, while a first-class passenger and a ton of 
coffee are considered equivalents, each being tariffod at 4d. For 
some kinds of goods, says tbe Rai[,ray N t1r8, such as building 
materials, the rate is as low as 2~d . per ton. 

WRITING on the cost of working Liverpool Overhead 
Railway, a correspondent says :-In tbe Railroad Ga.:tllt of March 
16th, page 190, appears a tn~le giving the ~t of working, &c. of 
the Live~ol Overhead Ra1lway, from wb1cb I rearranged the 
following little table:-

Train miles. Pence. Cents. 
J uly . . • . .. . . . • . . . . S!l,~ • • s·~.n . . 6·978 
August . . . . .. . . . . . . . . 41 ,4SO . • 8"701 •• 7·612 
September . . • . •• . . .. . . <tO,CWO • • 4 ·076 • . s· 364 

Hence dnrinll thO!e three months 121,320 train miles averaged 
3·i43d., or 7·591c. per train mile. On page 193 you publish an 
abstract of the first balf-yeartr report ending December 31st, 1893. 
The train miJoage, 243,539, \S pretty close to twice that of the 
three months mentioned. Tbe operating expenses were £13,773 
sterling, which is 13·573d., or 27·526c., per train mile; that is 3~ 
times as much as the moan cost given in the table. Of course, one 
who is famiJiar with those matters will see that the costs summed 
up in the table cover only the items there specified, and be will 
notice that a good many items which cause expeuse somewhat 
near that arising from the items tabulated have been omitted. 
The trains are composed of two light oars each. The latest 
analysis of the cost per train miJe on the Manhattan Railway of 
New York which I have at band, is for the year ending September 
30th 1887. Assuming that these trains were made up of four cars, 
the ~ost for trains of two care would Qe a.s follows : Motive power1 
12·6; cars, 6·72; atation and other expenses, 6·95 ; way ana 
structure, 2·86 ; general, 2·8; ; tobl, 31 cents. 
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NOTES AND MEMORANDA. MISCELI ,A NEA. 

WRITiNG in a. German paper, a. brewer attributes 
disastrous re ults obl:lined in n brewery to the employmcn~ of t.be 
!:le-lined ea ks. The lac had becomo po>rous, n!'d teemed "{tb w1ld 
yeast! and otbor organi mq, H o strongly advtscs the emp.oymcnt 
of pitch rather than Inc. 

MESSR . NEWTON, Ca.umEBs, A..'-n Co. (Limited), ba.Ye 
closed one of their pits, working a section of the Tbomcliffe thin 
seam. Their others pita are in foll opemtion. 

WRITING on the structure of certain varieties of rust, 
and their anRIOjq with tbo sediment:l'1' fe.rruginous. minorala. of 
Lorraine, M. Blo1chor snyq :-"The combmation of feme hydrox1~o 
and silica in prc~cnce of soft wator underground may be ~o ~p1d 
as to form ruats comparable in appoaranco and structure wtth 1ron 
minerals of geological nge." 

A PAPER was recently read _before the Paris Aca~emy 
of Sciences 11 On an Eleotrocbem1cnl Method of Observation of 
Alternating Currents," ?Y M. P. Janot. _By m~ns of paper soaked 
in potn.ss.ium fer rocyamde and ammo.nmm mtra.te, and wrapp8;d 
on a revolving metallic drum, a metalho style reguters tbopenod1o 
variations of the eleotro-motive force. 

I N a. recent number or the Comptcs Rendus is a. paper 
on the m~notio prOJlOrtios of iron nt di1forent temperatures by 
M. P. Cone. The 1otensity of magnetisation slowly decreases, 
then more rapidly lessons, with rise i~ temperature!. the rate of 
loss attaining its maximum for soft tron between 140 dog. nnd 
750 de~. Thoro is no definite point for the tnnJN~'O.lu~·t of ~··an.s­
formaftO•I oji.·o11. At temperatures above 750_deg. the mte.us1ty of 
magnetisation continues to decrease at a continun)ly lessenm.g rat:o 
in ~enernl ; from 950 deg. to 1280 de(. the coefficient of magneti­
sation is almost constant. Between t55 deg. and 1365 deg. t he 
coefficient is independent of tbo intensity of the field. 

THAT it is easy to find microbes in the s~il ca~able of 
assimilating ntmoepherio nitrogen, if cul tll!o medii\ do>o1d o~. nil 
combinod nitrogen are employed, was po1Dted out by M. ""IDO· 
gradsky last snmmer , nod in. a recent number of the C~p~tJ 
Rmclu• nn account is given of 1mportant prog~ess mnd.o br bun ID 
this most interesting snbject. By progress1vo cultivation of a 
mixture of microbes derived from soil, io n nutritive liquid from 
which all traces of combined nitrogen w~re. carefully excluded, 
X al!tl"e says, Winogrndsky reduced tbo vnneties pres~nt to three 
bacilli of which ono was finally separoted out aod d\Scovered to 
be endowed with this function of nssimilatin!f atmospheric ~tr~gen. 
This organism is strictly anaerobic, and wtll ~ot grow .tn 01th_er 
broth or gelatine. It ferments glucose, producmg butyn c, aceti~, 
and carbonic acid and hydrogen. The amount of atmospher1o 
nitrogen aasimilnt:,d is propor tional to. the quantity of glucose .C?n· 
tained in the onlture material, and wb1oh undergoes deeompos1t1on 
in the prosonce of this bacillus. Winogradsky C?oolndes his pap~r 
br. suggesting that this phenomenon of the fixation of atmospbeno 
mtrogen may be duo to the union within the livi.ng protoplasm of 
the microbial coli , of atmospheric ni.trogon and nascent hydrogen, 
resulting in the synthesis of ammoom. 

I N an article on the machinery in the PostaJ Telegraph 
Cablo C'ompany New York, the Eltctrit:al World describes 
a lift in which tb~ ball threaded nut is used. The only points of 
contact between the nut and screw are by a chain of balls, which 
occupy twelve t h reads, and enter and leave the ends of the nut 
through a tube which takes the b.'\lls n.s they ler.vo one end nod 
retu rns them to' tbo other end nt n tangent to the line of travel 
between the threads of nut and screw. This is ono of the most 
vital points of the elevator apparatus, and ber~in lies ~ne. of the 
most potent reasons of its success-the reduction of fnotion by 
rolling instead of sliding surfaces on almost all parts under pres· 
sure-for not only is tbe n~t so con'ltituted, being, _in fact, a 
developed spiral thrust beanng, but the thrust beanng at the 
motor ood of the screw is taken on balls and the sheaves are carried 
on ball or roller beariogcJ. o free is this mnohine from static 
friction that. it. i'l po ~iblo to star t tbo lift with a slight increase 
of cttrront over tho normal hoisting current, provided timo bo 
token so that tbo work dono in acceleration is small comp~red to 
tho work or lifting. A ~t wRS recenti.Y made ~n ~. F:urbanks 
te:.ting machino in New '1 ork to de~rmmo. tbo habtbty of balls 
crnsbing under normal or oxlm wor~mg st~ID. Ton ba~ of two 
different make were put under crusbmg strams, and reqmrcd from 
20,000 lb. to 40,000 lb. to break oncb of them. The working pres­
sure vnrios from 50 lb. to 125 lb. per \>all , 

IN the course of a. lecture a.t the Royal Institution, 
P rofessor J. A. Floming described varions electric generating 
stations in this country, inoludin~ those at Liverpool, Glasgow, nod 
St. Panoms, and the plant used 1n transmitting 2000-horse power 
from the Falls of tbo Anio, at Tivoli, for eighteen miles over the 
Campagoa to Rome. From the upper levels of the Anio an aque­
d uct has been led which delivers water to the top of nn iron pipe 
150ft. above the power-house. This power-house is placed about 
halfway down the declivity on which are situated the famous cas­
cades of Tivoli. The pipo is about two metros in diameter and can 
deliver lOO to 160 cubicfeot of water a second with a bead of 150ft., 
or nearly 2000·borse power. Tho water is cond ucted ton series of 
nine Girard turbioeg, ~ix being of 350 and three of 50· horse power. 
The six larger ones are directly connected with Ganz alterna­
tors, which generate a current of electricity a t a pressure of 6000 
;olts, wbilo the three s maller ones are usocl to drive the exciters. 
The current is conveyed to Rome by four cables carried on 760 
posts, which are placed in a stTaigbt line across the Campagna. 
Ontside the Porta Pia at Rome it enters a transformer-house, · where 
its pressure is reduced from 5000 to 2000 volts. Part is then used 
for arc lighting in the streets of Rome, nnd the rest is distributed 
by underground cables to various other centres, where it is again 
transformed down to a pressure nf 100 volts for use in houses. 
About twenty tbons:1nd incandescent lamps a re thus supplied with 
current. 

AT a recent meeting of the Kaiserlicbe Aka.demie der 
Wisson.sohaften of Yiennn, P.-of. Klomencio read a paper on " The 
Magnetisation of I ron and Nickel Wires by Rapid Electrical Oscilla­
tions." From the amount of heat developed in a wire or a magnotie 
mntorial trovorsed by oleotrical oscillations the author calculate~, 
by means of tho formula given by Lord Rayleigh and Stefen, tbe 
value of p. (tbe pormoab1lity). Tbe bent developed in the wi re 
under obsenrntion wns determined by me.'\ns of a thermoelectric 
couplo, and Wll.'l compared \\'ith the beat developed in a non­
magnetic wiro under similar circumstanc~. The following nre 
some of the values obtained for p. :-Sort iron 11 ; steel wire, 
soft 106, bard 115; Be!semer steel, soft 77, hard 74; nickel 27. 
Those values agree very well with those ohtained by Lord Rnylei~b 
and Bnuer for very feeble magnetising forceq. The re3ult.~ ob­
tained by tbe!IO ob<Jer-vors show that for certain valuc3 of tho 
magneti~·ing force the permeability is constant, and that it a fter­
wards rapidly increases. Now the results obtained by the author 
show that over tho rango loo is employing p. ba9 a constant value. 
This fact, Xatttrt Mys, may be explained either by s oppo!'iog tbat 
the magnetising forocs employed are so small that we ore dealing 
\\itb that part of tho curvo whero p i.s constant, or that, although 
the magnetisin~ forces are much greater than those to which the 
former supposit1on limits tL«, the magnetisation is unable to follow 
the rapid changas in tho magnetising force, so that the magneti­
sation novor reache.~ that. part of the cur>e whore p. is va riable 
and bas ''ery much greater values. A rough estimation has shown 
that at least on the surface of the wire and nt the commeucement 
of the oscillations, the ma~netising force exceeds more than a 
hundredfold the maximum hmit within which lA is const!lnt. 'l'bn3 
in these experiments t.boro must exist a time Jag in the mngneti­
u tion which must not be confused with the hysteresis. It would 
also appear tliat Bauer and Lord Rayleigh 's results which re fer 
to longitudinal magnoti"lltion, also npply to circular magneti-.a· 
tion, 

1\h: :.B . MAYOR AND CouLSON, Glasgow, inform ns that 
they have appointed Mr. IT. T. Bamett, of 53, Yictoria·street, 
London, S. W., a.s their agent for the London district. 

MR. Jom~ CLAYTON MswBtrRN, chartered patent agent, 
of Chancery-lane, and Mr. George Boloo Ellis, solicitor and 
patent ngont, late of tho firm of J. ll. Jobnson, Son and Ellis, of 
Lincoln's Ion Fields, havo entered into part nership as patent 
ngonta, and will practice under the style of J. C. ll!ewburn and 
Ell is. 

ON 1\Ionday afternoon a. serious accident occurred in 
the abaft of n now colliery at Gla.ssbougbton, near Cd.Stlerord. 
Eleven men wero at the bottom engaged in sinking operatioM 
when tho eoaJJ'olding suddenly fell in. The whole of tbe men 
were injured, nnd two of them buried unddr the d€ln·i~. ~bilo 
repairing the wrecked abaft on the following day another m1shap 
caused four men to bavo a nar row oecnt>e through having the plat· 
form on which they were working earned away hy a 'IUdden fall 
of earth, timber, nnd briokworlr. 

TnE engineering_ operati.>ns of the ~outb ~t.a.fl'ordsbire 
Mines Drainage Comm\SSlon for the month endmg ~p~ ?:i have beo_n 
of a steady and satisfactory nature. The CommiSSlooers, at tbe1r 
monthly meeting on Wednesday last, were informed in the repo~t. 
of the engineer to the Tipton district-~lr. Edward Howl-who 111 
also the general manager of the Commission, that the eight pump­
ing engines bad raised 8,929,009 gallons, or 39,860 tons ever y 
twenty-four boors. But, notwithstanding the low rainfall or 1· lin. 
of rain, thero bad been no diminution of water at the principal 
engine~ 

. \ NEW design Cor wheel-cutting machines, which has been 
recently introduced by Mes.<'rs. G. Birch and Co., or Sa.lford, 
pos.~esses some speciAl features which it may be interesting to notice. 
In this machine, which will take wheels up to 2ft. Gin. diameter, 
the dividing bead is traversed along the bed by a screw to suit the 
different sizes of blanks, the end of the screw being fitted with an 
adjustable micrometer, which has one edge divided for ordinary 
rule reORSuremonts, whilat the otper reads to one tbousnndth of an 
inch. This appliance saves considerable time in the cutting of 
wheels, &c., L\S it enables the cutter to be fitted into the exact 
depth of tooth nt t he first out. 

AT Rheims a.n electric lighting station has been in­
stalled in the gn.sworks, and the Drown dynamos, constructed by 
MM. Wbeyer et. Rich.emond, a re. driven by gas engines, two of 
!iO-borse powor, two Wlth two cyhndors of 0-horse power ar.d a 
single-cylinder engine of 45-horse power. The regular working of 
the onginoe hn.s permitted, with the addition of an automatic 
starting arrangement, of supproesion of the electric accumulators; 
and the light is, we a re informed, very steady, oven when the 
motors only work with one-fifth of their full charge. The 
kilowatt costa 1 f. 21 c., or nonrly a shilling; but the price is to be 
reduced n.s the number of subscribers incroasoe. 

A LocAL Government Board inquiry was held on 
Thursday, tbo 26th ult., by Mr. Rienzi Walton, M. Inst. C.E., nt 
the Board Room, Mnio Drain~e Works, Mortlake, with reference 
to an apJ?lication by the Rtchmond Main Sewerage Bo!lrd to 
borrow £ t500 for additional works. There was no opposition. 
The plans of the proposed works were explained by Mr. Willinm 
Fairloy, AM~. M. lost: C.E., ~'.G.S. , the engineer, ~d inclu.d~ a 
triple expan91on pumpiD$' ODglne capable of pump1ng 12 million 
gallons io 24 hours, additional sludge presses, to be worked on n 
combined system of nir pressure and direct pumping, screening 
chamber outrall to river, storm overftows, and other works. 

TB.E position of the shipbuilding trade of the Clyde is very 
encouraging. A number of good contracts have again been placed in 
the past week. The Admiralty orders have boon increased by Ute ad· 
dition of balf-a-dozeo seeond-olass cruisers, and the Government 
work now on band is admitted to give the Clyde a fair share of 
what is going. It is estimated altogether . th~t in the course. of 
April no less than 70,000 tons of new sb1pp1ng was placed w1tb 
Clyde builders, compared with 20,000 in the same month of 1893. 
The output from the Clyde yards in the last four months embraces 
sixty-five vessels, with an ~gregato of 91,1 3 tons, compared with 
seventy-three vessels and 6i,362 tons in the cor responding period 
of IRSt year. 

THE mechanical perfection whioh has been reached in 
the construction of the modem bicycle and tricycle is shown by 
tho long journeys men now take with a feeling of certainty of com· 
pleting them. On Monday merning, tbe 2-'lrd, the cyclists, Herr 
Gerger, of Gratz, M. Perrodilo, of the Ptlit Jol'Y11al, and 
M. Yillaume, described as Secretary or Attach~ to the British 
Embassy in Pnrill, started from Pnris for Yienna and Gratz. Tb.e 
distance is about 1300 kiloms., or 15 miles Next month a runts 
to be made as between Milan and Municb-590 kiloms.-o,•er the 
Tyrolean Alps, with a maximum height of 12'39 m. The express 
train covers the distance in twenty-two hours, and the cyclists 
expected to take twenty-seven hours. 

SoMe months ago a serious landslip occutTed at Gobna, 
in the Gurbwal district of Bengal, blocking the flow of a cousider­
able river and converting a vlilley into a bn~e lake. Since then 
the water bn.s been gradually ristn$', and it \S feared that when 
it over tope the dam it will carry 1t away, notwithstanding the 
enormous thickness of t.ho latter, and cause a most destructi\·e 
flood. Tbo Tt'mu Calcutta correspondent says a temporary tele· 
graph line is now being constr ucted from Hurdwar to the spot in 
order to give timely warning to the people inhabiting the threatened 
tracts; but apparently no measures are being taken to try and avert 
what may be a ter rible disaster. The water is still 200ft. below 
the top of the dam, but it may now be expected to rise rapidly, as 
tbe snow will soon melt with the advance of the season. 

THE annual meeting of the South W ales Institute of En­
gineers WRS bold in Cardiff on Tuesday, Mr. A. H ood presiding. Jt 
was announced that Mr. T. Forster Brown bad retired from the pre· 
sideooy of the counoil, and the members appointed ltlr. A. J. 
S tevens, Newport, to the vacancy, Me · ra. John Bate, T. H . 
Riches, M. Lee, vice-president.'!. • everal interesting f'!lpen were 
read and discnssed. At the postprandial proceedings, in 
responding to the toast of the Welsh coal and 1ron trades, Mr. 
Morgan remarked that tbef were only in their infancy. Cardiff 
had a great future before 1t. It had been said tbnt their co:1l 
would only last 100 years, but be tbo~ht 1500 years nearer the 
mark. P rofessor Elliot, commenting , sa1d that in either c~e the 
cost of coal must increase, and economy should be studied. 

THE yearly report of the Hamburg-American Steam­
ship Company states that four powerful double·screw steamers 
have been contracted for to be employed in the Atlantic service. 
Two ~f them-each 445ft, long, 52ft. broad, and 34ft. deep-are to 
be built by Messra. Harland and Woltr, of Belfast, and will be 
named the P rU89ia and the Pdrsia. The other two, contraoted for 
respectively with the Yulcan Works, at Stettin, and Messrs. Blohm 
and Voss1 of Hamhul'(t, will have a length of 460ft. , a breadth of 
!)2ft. , ana a depth of 35ft. Those steamers, which can says t he 
reP_Ort, be fi tted up for carrying 2500 steerage pa.sse~gers, and 
wb1cb, by the full use of their spnoe, will be able to load with close 
on 7~00 ton_s weight, al'e, by the use of the newest improvements 
ao.d 1nven~1ons, so economical in their working that a speed of 
tb1rteen m1los an hour on a coal consumption of about 65 to 60 t-one 
per day is guaranteed. 
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THE COST OF ELECTRICAL J::NERGY. 
THERf: are few subjects familiar to engineers about 

which less accurate information is possessed than the 
cost of electric lighting. The consumer knows all that is, 
in one sense, to be known; his quarterly bills supply the 
facts . But the producer is in a totally different position 
for multifarious reasons, on which it would be unprofit. 
able and wasteful of space to dwell. Mr. Crompton has 
made a determined and praiseworthy effort to impart 
information, and it will be generally admitted, we think, 
that he has succeeded in writing and reading one of the 
most discussion-creating papers ever produced. It was 
read on the 26th ult. before the Institution of E lectrical 
E ngineers, and we have appropriated its title for this 
article. The paper is very long. Its discussion has only 
just commenced, and may no doubt be continued with 
profit and all the pleasure that can be derived from free 
fighting. It has already appeared in full, or nearly so, 
in the pages of our numerous electrical contemporaries. 
Under the circumstances we make no apology for not 
reprinting it. But there are particular statements in it 
which it would not be well to pass by in silence, and we 
are the more urged to notice them by the fact that Mr. 
Crompton has, doubtlessly inadvertently, attributed ex­
pressions of opinion to THE ENGINEER which are not 
justified by anything contained in our pages. 

Mr. Crompton begins his very clever paper by con­
sidering the case of an ideal electric supply works 
intended to distribute 5,000,000 units of energy per 
annum. The capital represented will be £500,000, and 
Mr. Crompton holds that the undertaking ought to earn 
7 per cent. per annum on the share capital. He further 
assumes, playing with some dexterity the troublesome 
1·6le of a. prophet, that it will be possible to sell electric 
energy to the public at 3d. per unit, or about one-half the 
existing rates. Now it forms no part of our purpose to 
deal with the electrical portion of his paper save in very 
general terms. We may grant that the efficiency of a. 
dynamo is anything from 90 per cent. up, and so on. The 
portion of the prophecy with which we are concerned is 
that which specifies the cost incurred in making the 
dynamos turn round. In other words, with the initial 
producers of power- the boilers and steam engines. Mr. 
Crompton gives a table in which be sets forth the ex­
penditure on various items, and we find at the outset, 
"Fuel cost per unit sold, 2·5 lb. Welsh coal at 20s. 0·27d." 
This happens to be about one-third of the quantity of 
fuel needed in exceptionally well managed electric light 
works. In 1891, as shown by Mr. Rawortb, the con· 
sumption was 19 lb. to 22lb. lVlr. Crompton states, 
however, that cases have come within his own 
knowledge during the wintet• months-when, as be 
admits, the economy of fuel was at its best-when 
a fuel consumption of 5 lb. per unit sold has been 
attained. Before going further it is proper to point out 
that Mr. Crompton's estimate of 2·5 lb. is a through a.nd 
through estimate. It is intended to cover the whole 
year's working, and because working in winter is more 
economical than working in summer, it is clear that this 
means that something very much less than 2·5 lb. must 
be reached in winter; and it is this something much less 
that will have to be contrasted with the minimum of 5 lb. 
now recorded. "'hen we come to examine the data on 
which Mr. Crompton bases his prophecy, we fail to find 
sufficient justification for the assumption. In fairness 
to the author we reproduce his own words-" I have 
arrived at my new possible or ideal figure of 2t lb. of 
Welsh coal per unit sold in the following manner: I find 
that we can in London count on obtaining this coal 
having an average calorific value of 14,500 B.T.U. 
per pound. With proper arrangements for heating the 
feed-wa~er to nearly boiling point boilers can be obtained 
which will evaporate 12 lb. of water at our working 
pressure of 150 lb. I think that the loeses due to 
irregular working and banking fires can be so 
minimised that 2{ lb. may evaporate 25 lb. of water 
into dry steam-not on tests only, but as shown on the 
monthly bills. Condensing steam engines can and will 
be made for us ueing not more than 12 lb. of steam 
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at from three-quarters to full load, or 13 lb. of steam at 
from half to three-quarters loa{} per indicated horse-power 
per hour. To these engines dyna.m?s ~an b~ coupled 
direcli o! such efficiency tha.t the combmabon Will not use 
more than 18! lb. to 20! lb. of steam per unit per hour, 
measured at the dynamo terminals at the corresponding 
loads, so that an average of 20 lb. per unit genera.~ed may 
be counted on during the time that these engmes are 
actually at work. T his allows for 10 per cent. of the 
steam evaporated being condensed in the pipes, or used 
in feed pumps or other obscure sources of loss, and a 
further 10 per cent. for our dis tribution loss, in order to 
account for the 25 lb. of water I require to be evaporated 
by the boilers." It is only necessary that the case should 
be thus stated to enable us to realise how utopian is the 
2·5lb. estimate. No boiler generally available for electric 
light work in towns where space is a. consideration can 
be made to evaporate 12lb. of water per pound of Welsh 
coal. We very much doubt that it is possible to make 
such a boiler at all, save for experimental purposes. The 
highest efficiency ever recorded is that of the boilers ?f 
H.M.S. Janus, designed by Lord Dundonald. These aresald 
to have evaporated into steam 13·92lb. of water. T he coal 
tlsed was hand picked Llangenecb, and the heating surface 
was enormous as compared with the evaporation. But 
whatever may be possible with a boiler worked steadily 
at its most economical rate for some hours, it cannot pos­
sibly represent the fuel required when the boiler has to lie 
for hours with fires banked. Nor does it include the cost of 
getting up steam. If we take the total weight of coal 
delivered in twelve months at an electric light works, 
and the total pounds of water fed into the boilers in the 
same period, and divide the latter by the former, the 
result will be nearer 7 lb. of s team per pound of coal than 
12lb., or than the revised estimate of 2·5lb. of coal to 
25 lb. of steam. If Mr. Crompton has figures to prove 
that the highest figure, or anything near, it has been 
obtained, be will, no doubt, produce them. He has not 
done so yet. His figures are simply an estimate, and we 
hold that they certainly are not substantiated by any 
past experience. But the estimate about the engines is 
scarcely less sanguine than that about boilers. If these 
last can make 12 lb. of steam with 1 lb. of coal, and if 
12 lb. of steam will develope a horse-power, it is clear 
that we shall have one horse-power per hour per pound 
of coal burned. No snch result has ever, under a.ny cir­
cumstances been attained. A horse-power for 1·5 lb. of 
coal per hour is generally regarded as the maximum 
practical performance of the steam engine. It has very 
rarely been beaten under purely experimental conditions, 
and the figures are open to doubt then. Condensing 
engines cannot be made under ordinary electric light work 
conditions that will use but 12lb. of steam per horse per 
hour year in and year out. Nothing of the kind has ever 
yet been produced. Nor is there any good reason 
for thinking that it may be, and this we say with full 
knowledge that a. few exceptional engines, working under 
exceptional conditions, have given an indicated horse­
power for something less than 12lb. of steam. Nothing 
has been done that can justify Mr. Crompton in framing 
such an estimate. It is, indeed, more tba.n probable that 
he has simply advanced the figures to evoke discussion, 
and that he scarcely intends them to be taken seriously. 

We come next to the consideration of the boilers, which 
are to evaporate 12lb. of water per pound of coal. H e 
begins by speaking of the locomotive type boiler, which 
has been very largely used for electric light work, and, 
although be approves of this in a qualified way , be goes 
on to make the following remarkable statement:­
" This type is in most respects satisfactory; but, on 
account of the level of the grate-bars being so much 
below the level of the fire-doors, it is difficult to 
properly clinker the fires-so much so that when a. batch 
of coal is used that contains much clinker it is very diffi. 
cult to clean the fires in a reasonable time, so that the 
evaporative efficiency is thereby much reduced. From 
this cause the average efficiency of locomotive boilers 
does not much e:rceed 7 lb. ' of water per pound of coal 
when taken from the monthly bills, and under the condi­
tions usually met with in supply works. It is also not 
an easy matter to bank the fires of a locomotive boiler in 
an economical manner." If Mr. Crompton, when speci­
fying for a. locomotive boiler, would take the trouble to 
state that clinkers were likely to be produced, be could 
be supplied with a. grate with a drop end wbieh would 
save him all worry. Indeed, there are haJf.a,. dozen 
clinkering grates ready to his hand. But furthermore, 
there is not the least difficulty in so modifying the ordi­
nary fire hole that it becomes as easy to clinker a grate 
in a deep fire-box as the furnace of a L ancashire boiler. 

Mr. Crompton next proceeds to criticise the Lancashire 
boiler. We are not concerned to defend it ; nor the 
economic ; nor the marine boiler. These are all too well 
known as tried and valuable generators to need defence. 
Mr. Crompton pins his fa-ith on the Babcock and Wilcox 
boiler, and be states that he has got with it an evapora­
tion of 9~ lb. with W elsb coal, a. figure which is very 
probably accurate enough- for a trial. In dealing with 
forced draught be says : "There is another point to which 
I wish to call attention. A long and interesting series 
of articles has recently appeared on water-tube boilers in 
THE ENGINEER, in the course of which the writer more 
than once states that it is impossible to force any of tlte 
existing types of watc1'-inbe boilers, as any such forcing 
invariably results in the production of wet steam, and 
consequent loss of economy. It is difficult to know bow 
the writer could have formed such an erroneous im­
pression. 1\iy own experience is that the works where 
the bes t results have been obtained are those where the 
Babcock and Wilcox boilers have been forced the hardest. 
At works W, the boilers, which are nominally supposed 
to evaporate 11,000 lb. of water per hour, have frequently 
been forced to 16,000, or about 50 per cent. in excess of 
the duty guaranteed by the makers, and at such times of 
bea.vy forcing there has never been any trace of priming 
or wet steam." The italics are ours. No statement 
of the kind has appeared in THE ENGINEER, as Mr . 
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Crompton will see if he does us the honour to read 
the articles in question again. It is very difficult 
to understand bow Mr. Crompton could make such a 
mistake, considering bow much space we have devoted to 
a consideration of express boilers, such as those of 
Tbornycroft and Yarrow. \Vbat we did say was, that 
boilers of the Root or Babcock ty pe, with several long 
inclined tubes delivering into a single header, could not 
be forced without making wet steam. In order to 
prevent the wetness from reaching the en~ines, enormous 
s team drums are imperatively necessary ; and any one 
who has watched the gradual development of these 
boilers will find that the size of the drums has gone on 
augmenting, until instead of the small collecting drum at 
first used, we now have drums 18ft. or 20ft. Ion~ and 
4ft. in d il\meter, and not unfrequently two of them are 
used with each boiler. The statement made by Mr. 
Crompton, moreover, concerning the boilers at "'Vorks 
'V " in no way controverts what we have said. There 
are very many water-tube boilers of the type in use 
on the Continent, for example, which evaporate 3 lb. 
of water per square foot of beating surface per hour ; 
we suppose that these might easily enough be made to 
evaporate 50 per cent. more, or 4·5 lb. per foot per hour. 
Surely Mr. Crompton would not call this " forcing." 
However, if 1\Ir. Crompton will adduce figures to prove 
that any Babcock and Wilcox boiler in an electric light 
works has converted Slb. of water per square foot of 
surface per hour into dry steam, we will acknowledge 
that we have fallen into an error, and that such improve· 
ments have been effected that the type will stand forcing. 
\Ve may be permitted to point out, however, that Mr. 
Thornycroft has got an evaporation nearly three times as 
great, and that 10 lb. or 12lb. per square foot per hour is 
in no way excessive, so that Slb. of water per 
foot represents a very moderate amount of forcing. 
Interest in the question is caused by the suggestion that 
in forcing lies the best and simplest method of getting 
over the bad half hour when maximum power is required. 
A glance at Professor Kennedy's diagrams in our next 
impression will explain to the uninitiated what this means. 

H ere we must stop, but before concluding we wish to 
add that, although we have criticised certain of Mr. 
Crompton's statements, we are none the less convinced 
that his paper is a valuable contribution to our com. 
mercial electrical knowledge. Anything that the author 
has to say, indeed, on such subjects is worth consideration. 
It is long since a paper so suggestive of topics demanding 
full discussion has been brought before the public, and 
we believe that its writer's labours will be very fully 
appreciated, not in Great Britain only, but on the Con. 
tinent and in the United States. 

GAS AND THE ELECTRIC LIGHT. 

THE complaint of the London gas companies that the 
brilliant weather of the last year or two has prejudicially 
affected the sale of gas, receives a certain measure of 
support from the fact that the electric light is alleged t o 
suffer in like manner. Evidence to this effect was given at 
a recent meeting of the Metropolitan E lectric Supply Com· 
pany, when the chairma.n, S ir John Pander, M.P., stated 
that, owing to the exceptional brightness of the weather, 
their receipts for the past year bad fallen short of their 
estimate by £10,000, equal to a dividend of a further 
It per cent. While the electric light is thns subject to 
"skiey influences " of an adverse character, gas has a 
double battle to fight, having both the sun and the electric 
light arrayed against it. There has been a denial that 
the electric light has done the gas companies any harm ; 
and the fa lling-off in the sale of gas in London has been 
attributed wholly to the unusual extent of daylight. In 
this matter it is difficult to distinguish between one efiect 
and the other ; but it seems inevitable that the spread of 
the electric light must tend to r etard the consumption 
of gas, whatever may be said as to the influence 
of the weather. We may admit that the meteorological 
argument carries the greater weight, and yet we cannot 
but assign considerable importance to the statement made 
at the Royal Institution the other day by Professor 
F lam ing, that there are now 700,000 incandescent lamps 
in use in the metropolis. These have to be taken in 
addition to the many arc lamps of large candle power em. 
ployed for street illumination. The estimate given by 
Professor Fleming seems high, but we can hardly suppose 
that so good an authority would be far wrong. Concern. 
ing the amount of light given by these incandescent 
lamps, we are perhaps safe if we employ an estimate of 
ten candles per lamp as the average working intensity. 
A power of sixteen candles is commonly claimed, but 
there are lamps with a power of only eight candles, or 
even less, while some are of high lighting power, con· 
siderably exceeding sixteen candles. With regard to the 
duration of the light, it is usual to reckon on 1000 hours 
per annum. If the light were obtained from gas, a 
power of ten candles would require about 3~ cubic feet 
per hour. For 1000 hours the quantity would be 3125 
cubic feet. But as it happens t hat in many cases the 
electric lamp is only called into action occasionally, it 
may be necessary to conclude that on an average only 
half the lamps are burning at one time. This brings the 
equivalent consumption of gas down to 1562 cubic feet 
per annum for each lamp, which for 700,000 lamps be. 
comes 1098 million cubic feet of gas in the course of the 
year. 

In considering how far the presence of the electric 
light is calculated to affect the consumption of gas in 
London, two or three things have to be borne in mind. 
The first is that if all the gas corresponding to the 700,000 
incandescent lamps were actually superseded. it does not 
follow that the sale of gas in the metropolis would at once 
fall off to that extent. While a large number of persons 
gave up gas and adopted the electric light, a considerable 
number of new corners would accept gas. The addition 
of several thousand houses to the metropolis every year 
brings in a certain number of fresh customers to the gas 
companies, though gas is not applied to every house. 
Something also has to be said as to the increased use of 
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gas for beating purposes, and for motive power. If the 
electric light were not in the field, the consumption of 
gas in London must increase at a very rapid rate. But 
as there is this competitor, the progress of the gas indus­
try is simply tho excess of a gain over a loss. Using 
chieOy the figures furnished by Mr. Field in his yearly 
"Analysis," we observe that between 1886 and 1891 the 
sale of gas in London increased at a rate exceeding, on 
the average, 947 millions of cubic feet per annum. But 
in 1 92 the yearly increase was rather less than 35! 
millions. This is the more remarkable, seeing that 
the increase in 1891 exceeded 1313 millions. The 
check in 1 92 was very decided , for while the 
increase in the aggregate was but small, two 
of the companies exhibited an actual decline, the Gas 
Light and Coke Company falling off by more than 115 
million cubic feet, and the Commercial by nearly 15 
million, the increase in the aggregate being solely due to 
the South Metropolitan Company. Last year the retro­
gression was still greater, all the companies showing a 
decline, the Gas Light and Coke Company undergoing a 
diminished sale of very nearly 873 m illion feet, the Com­
mercial nearly 83 millions, and the South :Metropolitan 
above 51 millions, the total deficit exceed in~ 1007 mil. 
lion cubic feet. At the average price of 2s. lOd. per 
lOOOft., this represents a decreased revenue of fully 
£142,000. 

A Parliamentary return has been issued, which enables 
us to make a comparison between the sale of gas by the 
three metropolitan companies, and by the companies 
throughout the United Kingdom. The return does not 
come so far down as to include 1893, but it shows the 
state of affairs in 1 92, in which year the London com. 
panies only increased their sale by 35! million cubic feet, 
and two out of the three showed a decrease. D educting 
the London sale, the increased consumption of gas in 
1892 among the companies distributed over the rest of the 
United Kingdom is found to be 1392 million cubic feet, or 
3·7 per cent. Had the London companies increased their 
aggregate sale in like proportion , their sale of gas would 
have r isen by more than 1000 million cubic feet, instead 
of 35!. Proceeding, in the next place, to consider the 
statistics relative to the gas undertakings which belong 
to local authorities, we meet no signs of retrogression in 
the consumption of gas, taken in the aggregate, but there 
is some decline in the r ate of advance. The inct e.>.se 
in the quantity for the year 1890 exceeded 2039 million 
cubic feet. In 1891 the increase was under 1840 million, 
while in 1892 the increase fell to 1536 million. But it 
should be observed that in 1 9 the increase was less than 
1105 million; while in that year the increase in the sale 
of gas by the London companies was 940 million feet, of 
which the Gas Light and Coke Company accounted for 
817. Although the returns from the local authorities 
indicate something adverse to the growth of the gas supply 
in 1892, they still show a substantial advance. Both the 
provincial companies and the local authorities exhibit a 
smaller advance in 1892 than in 1890, and the drop in 
that period is particularly large with the authori ties. 
But London companies show much the worst result, their 
increase for 1892 being less than a twentieth of their in· 
crease in 1890, while the authorities maintained three­
fourths of theirs, and the provincial companies a yet 
higher proportion. London thus occupies a peculiar 
position, and it seemt~ inevitable that this is being brought 
about by the large extent to which the electric light has 
been introduced. What the returns for 1893 may 
reveal with r espect to provincial companies and 
local authorities cannot as yet be apprehended, but it is 
not likely that they will show in either instance such an 
extraordinary reverse as a diminished sale of gas to the 
extent of 1000 million cubic feet. As for the future, 
when summer skies are clouded and wintry fogs return, 
it will be interesting to observe bow the sale of gas is 
stimulated, and it will then be easier to find out the 
extent to which the gas companies are affected by 
the electric light. The figures which we have worked 
out with a. view to gauge the present situation will 
probably be challenged ; yet at least they will serve 
as a useful basis on which to found such other con. 
clusions as may be preferred. That the electric light 
is a competing force must be admitted, but this does not 
prove that it will conquer the entire domain. There are 
capabilities in gas which admit of large development, and 
the L ondon gas companies will know bow to turn these 
to the best account. 

WHAT WILL THE MINES EIGHT HOURS' DILL DO? 

Now that the Mines Eight Hours' Bill has been read a 
second time in the House of Commons by a larger majority 
than was over secured for the measure before, it may not be 
out of place, seeing that it bo.s been before the public for five 
years, to endeavour to form some estimate of what it would 
secure for the miner where it to be passed into law. In all 
probability the outside public never knew less a. bout the real 
merits of any Bill than they do of the one under notice. To 
those outside the coal trade, it is generally believed that the 
Bill will do away with serious hardships which miners have 
to put up with, and secure a.n eight hours' working day. The 
Bill, it is known, will do no such thing as secure uniformity 
in a. miner's work, for in almost all instances the distance be 
has to travel to the coal face underground varies ; and where 
men are employed ot collieries which are almost worked out 
it will seriously curtail their wages, and render it almost im­
possible for employers working such pits to compete in the 
market with newly developed collieries where the coal is near 
the pit bottom. The idea that an eight hours' day could be 
secured by the men through their own organisations has been 
scouted ; but it is an undeniable fact that eight hours and 
even less time are marked at present at the coal face in many 
of the districts connected with the Miners' Federation. The 
most valuable return on the subject was issued to the various 
associations in Great Britain in October, 1890. Show­
ing the hours worked at collieries in every mining district 
in Great Britain, save Durham, Northumberland, and Cleve­
land, the return shows that in South Staffordshire eight 
hours nt the coal face is almost uniformly observed, there 
being only two pits which work Sl hours. In North Stafford-
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shire a pretty uniform time is worked, only one pit running 
9!, another 9 hours, and the rest from 7 to 8 and 8~ hours 
per day. Yorkshire, one of the great strongholds of the 
DlO\'ement, cannot be sa.id to work its miners very long hours. 
The return relates to 145 pits, including the chief pits in South 
and West Yorkshire, and yet only six firms oJlow their men 
t? work !> hours n.t the coal face, nineteen pits make 8;!, 
Blxteon 8! hours, whilst thirty-eight make 8, thirty-one 7 and 
7!1 hours. The Lancashire and Cheshire districts do not 
show so well. At the Moss Arley Colliery 12 hours are 
stated to be worked, and o.t two other collieries 11 hours are 
returned. At thirty.eight pits from 10 to 10~ hours are 
mo.de; at sixty-seven 9 to 9~. at fifty-five 8 to 8~, and at 
seven pits from 7t hours to 7~ hours. Derbyshire, which 
has a strong miners' organisation, would probably reduce the 
working boors by the Act ; but, according to the return, 
nearly one-third of the pits given do make only eight hours. 
Ono solitary pit, the Church Gresley Colliery, is returned as 
making 10 hours, ten pits make 9~, fourteen 9, twenty-five 
from 8f to Si hours. In the Forest of Dean, where fifteen 
instances are recorded, nine work 8 hours and six from 
7 to 7~ hours at the coal face. In Leicestershire one 
pit is returned as making 9, o.nd seven where the miners 
work from S to S~ hours at the coo.! face. Notting­
hamshire, a rapidly-developing coal district, demon­
strates tbe fact that at eight pits 9 hours are worked, 
at one 9~ hours, and at fourteen from 8 to 8~ hours are 
observed. Warwickshire, so far as eleven firms are concerned, 
makes less than 8 hours, for eleven pits only allow the 
miners to make 7~, and six 7! hours per day a.t the coal face. 
I n Shropshire one pit makes 9, and the rest 8 hours per day, 
whilst in Cumberlo.nd still shorter time is worked. Two pits 
make from 8f to 8~ hours, ten make 8 hours, and five from 
7 to 7~ hours. The return for North Wales shows that seven 
pits work 9, eight from 8~ to 8~ , five 8, and one only 7~ hours, 
The time worked in Scotland varies a. good deal. In one 
instance 10~ hours are spent at the coal face. At three the 
hours are 10; at three from 9 to 9!, and at five pits from 8 
to 8~ hours are registered; whilRt in one instance 7! hours 
are only accounted for. The South Wales and Monmouth 
districts allow their miners to work the longest hours. One 
pit makes 10! hours, fourteen make 10, fifteen 9~. thirty-one 
9, nineteen S~, and seven from 8 to S:t hours. It will thus 
be seen that in many districts 8 hours and under is now 
worked at the coal face; in fact, taking Yorkshire and Lanca­
shire, two of the greatest s trongholds \Vhere the movement 
is pushed forward, out of about 300 pits quoted in the return 
120 were in l 90 working 8 hours and less. So that iu some 
instances the Act would press hardly upon the men themselves 
where they have a long distance to travel underground. 

OVER FACTORY INSPECTION. 

FACTORY inspection is in these days carried to an extent 
which seriously cripples manufacturers and renders the 
prosecution of many businesses, in the face of foreign com­
petition free from such harassment, almost impossible. 
Recent legislation and the multiplication of inspectors of 
both sexes, who must do something for their salaries, has led 
to a system of espionage and entrapment most galling to 
employers striving to act justly toward themselves and those 
who work for them. This is stt;kingly seen in the majority 
of the prosecutions raised in the law courts, which are almost 
without exception of trivial and technical character, and 
looked at from a common-sense point of view, certainly not 
of a nature coJling for legislative interference. The Home 
Secretary, however, apparently sees matters in quite a 
ditlerent light, o.s be bo.s recently intimated his intention of 
extending the operation of the Factory Acts by increasing 
the already formidable o.rmy of inspectors and enlarging 
their powers. The new depo.rture will specially a.flect work­
people who take work to their homes. The inspectors are in 
future to have the power of paying domiciliary visits to see 
that the hours of labour and other matters are in accordance 
with the Board of Trade regulations. What good end is to 
be served by this excess of inspecting activity it is difficult 
to see, though doubtless the move will be applauded to the 
echo by a large class of sentimentalists. It is a curious 
circumstance, in consideration of the jealousy with which 
Parliament guards what it regards as its privileges, that the 
Home Secretary has, by Act of Parliament, been vested with 
full and absolute authority in such matters ; and that be is 
empowered, without appeal, to schedule any trade, either 
mechanical or chemical, as ,. dangerous." He can then 
instruct the chief inspector to draw up such rules and regula­
tions as be may consider necessary for the carrying on of the 
particular trade be regards as dangerous. It is true that 
members of the trade so scheduled may state objections to 
the prescribed regulations, but generally such objections are 
practically disregarded. It is a decidedly auomalCius position 
of affairs that any individual should possess such arbitrary 
powers, and the manufacturing community should strive to 
prevent their being used at the present time in the creation 
of further artificial hindrances to industrial progress. There 
are quite too many of them a.Jready. 

A NEW DEPARTURE TN FOREIGN COMPETITION. 

Too much publicity cannot be given to the following 
astounding paragraph which appeared in the Standard on 
Wednesday morning :-"1\Iessrs. Cramp and Sons, the Ameri­
can shipbuilders, have been notified by the British Admiralty 
lbat they have received their reque~ t for permission to tender 
for the building of two or more British warships, under the 
strictest conditions regarding the quality of the work and the 
materials." This is probably a. bit of bombast, a something 
intended to attract attention , and to tell us that the Ameri­
ca.~ firm is prepared to build big warships for the world, 
wbtle Messrs. Cramp have no serious intention of tender­
ing. But we are by no means sure that such an erplana­
tion will quite meet the case. If Messrs. Cramp could 
get an order from the British Government it would 
pay t~em well.to take it, even at a heavy pecuniary loss, for 
suffictently obvtous reasons. Now if Free Trade principles are 
to be pushed to their full extent, is there any reason why the 
Government should not place a contract in the United States? 
We fancy, however , that F ree Trade principles must in this 
case take what Messrs. Cramp would term a b&.ck seat. Not 
that the Admiralty authorities are too particular. What, 
for example, ~e w~ to say to the fact that they are ordering 
torpedo boat dmghtes from a German firm while the German 
a~tborities are purchasing Bertbon boat~ in this country? 
Str U. Ko.y-Shuttleworth's assertion that the German boats 
are the best that can be obtained is, we do not hesitate to say, 
totally erroneous. We hope t hat Col. Vincent or some other 
1\Iem.ber of Parliament will press the First Lord of the 
Admtra1ty for o. statement or reason for making the asser tion 
the truth of which we dispute. ' 
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ELECTRI C TRAVELLIN G AND JIB CRANES 
)JE::>SRS. WIMSUURST, IlOLL1CK AND CO., LONDON, ENGINEERH 
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(~a!S c A NEW TYPE OF ELECTRIC CRANE. motor itseli is enclosed in a. wooden case, to exclude dust from 
the bearings. The chief point of novelty in the design of the 

Mucn attention has recently been directed to the question crane is the friction gear for putting the motor in and out of 
of increasing the day load factor in electric light stations, gear ; this is illustrated in Figs. 4 and 5. Fig. 4 is an end 
and some electric supply companies have offered low rates elevation looking at the end of the armature shaft, and Fig. 5 
for current used in the daytime for running motors. As yet is a. side elevation. The armature shaft is lettered A, and 
comparatively little has been done in the application of this upon it is koyed a small pulley B, made of compressed paper 
form of energy; but there is no doubt that the 
great convenience and cleanliness of electric 
supply will commend itself to many consumers 
of power. At present the chief competitors 
with electric energy are hydraulic power and 
gas engines ; but some progress has been made 
in the application of electric motors in London, 
especially for intermittent work, such as the 
working of hoists, cranes, hair-brushing machi-
nery, &c. We bad an opportunity recently of 
examining an electric crane which has been 
supplied to 1\Iessrs. F. B. Cameron and Co., at 
their w ha.rf near V a.ux.ba.ll Bridge, by 1\Iessrs. 
Wimshurst, llollick, and Co., of Commercial-
road, E. This crane is used for coal-whipping, 
that is to s&.y, for rapidly unloading the coal 
barges which come alongside the wharf. It is 
usual to employ about four coal porters for each 
barge, and one coal skip is filled by two men. 
The crane lifts one or other skip alternately and 
slews it round to the stock heaps, where its con-
tents are emptied by a. fifth man. Electrical 
energy is supplied from ofi the mains of the 
Westminster Electrical Supply Company, and 
as the three-wire system is in use, advantage has 
been taken of the fact to employ a potential of 
200 volts by connecting across the outside mains. 
The figures which wo give in the table below 
were obtained by moans of a. s tandardised 
a.mp~remeter, lent for the occasion by Mr. 
Monkhouso, of tho Supply Company. One of 
the chief difficulties in the application of electric 
motors to mechanical work is the necessity in 
almost all cases or employing resistance coils 
through which the current is sent at starting, 
and in crane work the shocks which may be 
brought upon the teeth of the gca.ri.ng by care­
less driving a.re very serious. If, then, some 
system for transmitting tho power from the 
arma.ture shaft to the winding barrel of the 
crane can be discovered which, while giving 
ample driving power, still can be readily 
switched in or out while the motor is running, 
such a. system would be very advantageous. In 
the present crane the a.rmature is allowed to 
run always, whether the crano is actually lilting 
or not, a.nd the motor is shunt-wound. Of 
course, if a. s top of many minutes takes place 
during work the current is switched off from the 
motor entirely, but the armature should always 
be a.llowed to revolve at full speed before the 
gearing is put into action. . 

Fig. 6 illustrates the crane before the house Fog. a- ELECTRIC JIB CRANE 

for sheltering the driver had been put up, and . . 
this particular machine is designed for lifting loads and turned up smooth. The paper 1s put on 1n the form of 
up to 25 c~t., at speeds up to 100ft. per minute. , w~shers, so. that the edge of the paper is Ulled. For driying, 
The controlling handlE's are placed very conveniently , c. ~~ a cast. 1ro~ ~ulley key~d upon a. counter~haft, car171n~ a. 
close together, and a powerful strap brake is used. The ' p1010n wh1ch IS 10 the tram of wheels actuatmg the wmdmg 
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drum, and D is another cast iron pulley carried upon a. short 
spindle, which is supported by the links E and E 1. The 
actuating lever G is keyed upon the spindle F, which bears the 
two short levers ll o.nd H 1; it is therefore obvious that the 
links E and E 1 will move up or down, according as the lever G 
is moved. The pulley D and the strap K-which passes round 
the two pulleys C and D-ean be moved a.round the centre of 
the spindle J, o.nd thus the pulley B can be gripped tightly 
between the pulleys Cand D, and the power is thus transmitted 
from tbo armature shaft A to the spindle J, and so to the 
winding drum. A pair of adjustable links L at each side of 
the pulleys allow for adjustment of the pulloys C and D at a. 
proper distance apart. Ita.ppoars that a cotton belt is preferred 
to leather for the gearing. The amp~remeter was placed in 
ono of the mains before it reached the crane, and at a distance 
of about 4ft., so that tho whole of the current employed was 
obtained. 

TABLE T. 
Tim Arn}'o:rcs . 

o. of curron tl!. r unAr .cJl. 

3.50 pm. 2·0 Motor running light. 
21"0 LUling only, fllll tikip. 
ts·o Slowing , ,. 
22·0 LilUng , ,. 
11 "0 Slowing ,. .. 
2·0 lllotor running light. 

21 ·o Slowing only, skip empty, reading taken at &IMhn~. 
14 0 .. ,, , ,. io coun.c. 
2i·O Lifting nod slowing at same tia;e, fuU ski}'. 
27 "0 

" .. " ,, 
:!i ·O 

" " " " 29"0 .. " .. " 1eading t\t 
.. tart. 

2i ·O Lifting and alewing at same time, fllll sllip Ll 
eour..c. 

The ~>kips wero both of the same size, and were filled to the 
samo amount each time. 

Only tho last skip with its load was weighed, with the result 
that the skip itself was round to weigh 4 cwt., and the con­
tents 14 cwt. 3 qr. 1G lb., and the weight has been taken o.s 
accurate for a.Jl the loads. With regard to actual efficiency 
of the cranes, it was considered impossible to calculate this 
a.ccura.tely_while slowing and lifting were proceeding together; 
a. few spec1al tests were therefore made for speed of lift alone. 
The readings woro uniformly 21 amphes for a lift a.lone with 
a full skip. Tho speed of lift was taken by marking one of 
tho hoisting chain links with o. piece of wire round it. The 
link chosen was ono which never passed over the sheave at 
the end of the cranojib. The skip while being filled rested on 
the bottom of the barge, and thereroro a. mark could be put on 
the side of the jib at the point where the link stood, with the 
chain. taut a.nd the full skip ~n the bottom of the barge. 
The hft now took place, and 1t was easy to note the time 
when tho marked link passed a. point at the foot or the jib. 
The load was lifted in fourteen seconds through 1Srt. !Jin. vor­
tical height, and this was checked several times. It was 
found that a. vortical lift of 18ft. 9in. and a. slew through 180 
degrees at tho same time could be effected in rourteen to 
filteen seconds. 

.Readings of the electricity meter were also obtained from 
the maker's fitter in charge of the crane. These are given iu 
Table ll. 

The constant or the meter is 0·5&6. The cost for electricity 
at 5d. per Board of Trade unit, appears therefore to be about 
~d. per ton. 

With regard to the efficiency of the motor itself, we do not 
feel able to givo any exact figures, as the rriction of the 
crane gearing render11 it impossible to calculate exactly. 

• 



• 

378 

There is also the question as to whether the work of the 
lifting chain and skip should be allowed for. But, taking the 
actual coal lifted as 14 C\Vt. 3 qr. 16 lb. at a speed of 80ft. per 
minute, and the actual current 21 amp~res at a pressure of 

TABLE H. 

I Coet per ton Tons or cool Board 
~ot out. 6d got out re:'~~~~ or Trade 

J><:r B.O.T. or barges. units. 
Onto. 

Be!glonlog or work 
At cud 

100 '2 11 ·~ 
Fob.5, 1 9 1 

188'7 Fuu. G, 1894 .. 
1 s·7 G·6 Feb. 7, I Ill 200"0 

Deflloolog ., 
End o aid. .. 

~oo · o G' l5 Fcb S, 1::09 1 210 '6 
Beglnowg .. 
End .. -

33,000 
203 X 21 

- 746 

4·04 commercia.! horse-power. 

- 5·7 electrical h6'rse-power. 

4·0! X 100 72 per cent. commercial efficiency. 
57 

This is, of course, not the electrical efficiency of the motor, 
which is probably about 80 per cent. a.t the speed, although 
only working a.t about half its load. The motor itseli is 
built to ca.rry a current of 75 a.mperes sa.fely. Better results 
ba.ve been obtained with a longer liCt at low water, when lifts 
of 25ft. were made in 17 sec3., or at a speed of 88ft. per 
minute, and with a current of 21 amp~res, giving a commer­
cial efficiency of 77 per cent., and there was a smaller pro­
portional loss of time in starting. The actual speed of the 
motor running light was 1020 revolutions per minute, and 
it did not appear to vary when put into gear. 

The weight of the motor alone is given as about 8 cwt., 
and the armature is 9fin. diameter. Figs. 3, 4, and 5 show the 
application of a similar motor to an overhead crane supplied 
by the same makers to l\Ir. E . Robinson at his timber yard, 
Quebec Wharf, Limebouse. It is designed to lift 5 tons at a 
speed of 16ft. per minute, and the illustrations are so clear 
that further description is needless. 

We believe there is a great opening for the application of 
economical electric cranes, fed from the mains of the supply 
companies. 

SELF-ADJUSTING SAND-PIPE NOZZLE FOR 
LOCOMOTIVES. 

A)tONGST the many recent improvements in locomotive 
dete.ils considerable advantage has been derived br the ste&.m 
or compressed air apparatus introduced by l\Ie!'srs. Gresham 
e.nd Craven, with which 
nearly all recently con-
structed locomotives arc 
now equipped, for effective-
ly sanding the rails to in-
sure adhesion of the driving 
wheels. 

A further improvement 
in this direction has been 
la tely devised by 1\Ir. A. 

THE ENGINEER. 

in 1890, and to him the auccess which attended the visits of 
this body for their summer meetings to Sheffield and Liver­
pool in 1890 and 1891 was largely due. Mr. Tomlinson's 
connection with railway work commenced at a very early 
period, as will be gathered from the followin_g paragraph , 
which formed part of his presiden~ial address m . the spnng 
of 1890. He said :-" My recollections and pract1cc lead me 
back to the early days of the locomotive engine, not, it is 
true, to the very earliest, although I was born before any 
public railway wns opened. My first knowledge of them as a 
boy dates back to the year 1837 ; and I may say that I soon 
fell in love with a lit:e mgine, and from them to now have 
bad a feeling of • first love • for it. My father being at the 
time passenger superintendent of the Stock ton and Darling ton 
Railway, it was nothing extraordinary that, with my predi­
lection for mechanics, my desire to go to the old Shildon 
Works should be gratified. l\Ir. Timothy Hackworth, the 
then locomotive superintendent and also the contractor for 
the working of the railway, was pleased to agree that I should 
have the' run of the shops ;' and thus I began my working 
life." F rom the Stockton and Darlington Railway his first 
move was to the South-Western Railway, where be appears 
to have held a somewhat important position, and was fre­
quently deputed to drive the engine drawing the Royal train 
to Windsor, and probably some of our readers will have 
heard him narrate how he has endeavoured to explain the 
working of the locomotive engine to the Prince of Wales 
and his brothers when boys, and accompanying their father 
to and from London. From the South-Western )fr. Tom­
linson transferred his services to the Midland Railway, then 
a congeries of lines. He next identified himself with the Tafl 
Vale Railway Company, being appointed locomotive super­
intendent, and it was while he was connected with that 
line that he became a. member of the Institution of 
Mechanical E ngineers, n&.mely, in the year 1857. In 1858 be 
read a paper-his first and only one- to this institution, 
entitled "The Burning of Welsh Steam Coal in Locomotive 
E ngines," in which he described the results of his experi­
ments made on engines belonging to the Tatl Vale Company, 
burning Welsh steam coal. Up to the time of these experi­
ments it had been found practically impossible to make use of 
this class of fuel for locomotive purposes owing to tbe great 
rapidity with which the fire-bars were burnt out, a defect due, 
it was considered, to the clinker formed upon them. It may 
here be stated that Mr. Tomlinson was driven to the use of 
this coal by a strike of colliers in the Rhondda Valley, whence 
coking coal bad hitherto been derived; but so successful 
proved his efforts to find a remedy for the defect above stated, 
that the Rhondda collieries lost the Tall Vale Company's 
custom thenceforward. The burning out of the bars was 
found to be easily preventible by covering them with a layer 
of small pieces of fire-brick, a process which resulted in the 
bars having an a\'erage life of four months when running 
100 miles per day. 

l\Ir. Tomlinson afterwards severed his connection with the 
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T. Grafton, locomotive 
foreman of the Callander 
and Oban Railway, by the 
introduction of a sell­
adjusting sand-pipe nozzle, 
which is arranged to deposit 
the sand, under all circum­
stances, upon the rails 
immediately in front of the 
tread of the wheels, even 
when the locomotive is 
running on e. curve, which 
is of paramount import­
ance in preventing slipping 
of the wheels. With the 
ordinary arran~ement of 
fixed sand - p1pes and 
nozzles, when the engine 
is running on a curve the 
sand is often delivered out­
side the outer re.il and 
inside the inner rail on to 
the ballast, and therefore 
is not of e.ny benefit to the 
slipping wheels, and the 
sand is absolutely wasted. 
l\Ir. Grafton has ingeni­
ously overcome this defect 
by the introduction of a 
flexible pipe, as shown in 
the illustrations annexed. 
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Several trials of this appa­
ratus have been made on 
the Callander and Oban 
Railway- a line abounding 
in sharp curves and heavy gradients-with very satisfactory Tafi \"ale Railway, and set up as a consulting engineer in 
results. Cardiff, where he interested himseH largely in marine work. 

Referring to the illustrations, the apparatus me.y be briefly In 1872, however, be again returned to his "first love," being 
described as follows, thus :- Fig. 1 shows the general arrange- I appointed resident engineer and locomotive superintendent 
ment of sand-pipe with flexible joint A; near the bottom of to the Metropolitan Railway, whose locomotive stock was at 
the nozzle a clip is attached to it provided with two arms B, that time in a very neglected state. The works of this com­
which can come into contact with the sides of the wheel to pany consisted in what are now the running sheds at Chapel­
maintain the pipe nozzle in line with the tread of the wheel, street, E dgware-road. These premises being utterly inade­
whcther on a straight or curved rail. Figs. 2 and 3 show in quate to the requirements of the line, 1\Ir. Tomlinson 
detail the joint A and arms B. selected the site for, and designed and carried out the present 

JOSEPH TOliLINSON. 

THE death of l\Ir. Joseph Tomlinson , which occurred on 
the 22nd ult. at his house at West Hampstead, at the age 
of seventy, has removed from among us a familiar and highly 
esteemed member of the engineering profession. Mr. Tom­
Hnson was a member of the Institution of Civil Engineers, 
to which body he was elected in 1871, but it is in the sister 
institution, viz., the l\Iecbanical Engineers, that his unas­
suming presence and practical experience will be chiefly 
missed. The deceased gentleman, who will be best remembered 
in connection with railway work- although his experience 
was by no means con1ined to this branch of engineering-was 
elected president of the Institution of Mechanical Engineers 

works at Neasden, which were opened in 1883, and even at 
present are so placed that there still remains ample room 
for extension. We should not omit to state here that, as 
Chairman of the Research Committee on Friction, appointed 
by the Institution of Mechanical E ngineers, be carried out a 
series of very valuable experiments in 1883 at the old works 
in E dgware-road. In 1885 hlr. Tomlinson resigned his post 
on the .Metropolitan Hailway, and was afterwards engaged by 
the National Telephone Compa.ny in designing and superin­
tending the erect1on of supports and structures for carrying 
the telephone wires. Some three or four years ago, in con­
junction with 1\Ir. Swarbrick, 1\Ir. Tomlinson was invited to 
inquire into and report upon the working of the Ta1I Yale 
Railway, and it may be within the recollection of many of our 
readcn, that, as the result of this report, several of the 
directors of this company retired, and Mr. Tomlinson him­
self was oflered and accepted a seat upon the board. 

Mr. Tomlinson was a very able engineer. While his age, 
experience, and temperament taught him to be cauti~us, 
his confidence in the powers of the engineer shut out the 1dea 
of the impossible from his mind. He believed that the 
engineers of Great Britain could do anything ; but he also 
held that there were many things proposed which were not 
worth the doing. He at a comparatively eariy period earned 
the reputation of being a "safe" man. He bad numerous 
friends. In many respects be was masterful ,_ a ~ood 
organiser, and one who made up his mind with dehberati?D, 
and then took good ca.re that his orders should be earned 
out. H e will be missed throughout a wide circle, and his 
place will not be easily filled. 

PARLIAMENTARY NOTES. 

The whitebait at Woolu·iclt.-The House was perturbed last 
week by the announcement that whitcbait had invaded the 
tubes of the condensers at Woolwicb Arsenal, but it was 
comforted by Mr. Campbell-Bannerman's assurance that proper 
gratings had been fitted to the water inlets, and that in the 
future there would be no obstruction of machinery or waste 
of good whitebait. 

Government 1Uorkme11.- Mr. Kcir Hardie took the Govern­
ment to task for having warned their workpeople that if 
they took part in any public meeting respecting factory 
affairs they would be discharged. l\Ir. C&.mpbell-Bannerma.l?, 
with the approval of the House generally, stated that 1t 
would be impossible to alJow workmen employed in a factory 
to discuss questions concerning the business of that factory. 
To do so would bring the workmen into antagonism with 
those who control the department. 

German ccmt,·acl:s for the Royal Nacy.-Colonel Howard 
Yincent asked the Secretary to the Admiralty whether an 
order for boats for the Royal Navy had recently been placed 
in Germany ; and, in such case, what steps were first taken 
to insure tbat the provisions of the English Factory Act and 
the fair contracts resolution were complied with by the firms 
who had undertaken these orders. To this, the Secretary to 
the Admiralty replied that a specimen life-saving boat of 
special pattern, adapted for service in torpedo boats and 
destroyers, was offered for trial in 1\la.y, 1893, by the E nglish 
agents of a German firm. It was subsequently purchased 
and subjected to very severe tests. As a result it has been 
decided to adopt this type of boat in a number of destroyers 
now building. The contractors for the vessels have to supply 
the boats ; they are not ordered by the Admiralty direct. 
The answer given by the Chancellor of the Exchequer on 
March 14th, 1 93, applies to this case also. No steps were 
taken in regnrd to the points mentioned, as the work was to 
be done abroad. A further question was asked as to bow 
many of the boats in question had been ordered, and whether 
they would be marked "made in Germa.ny." Sir U. Kay­
Shuttlewortb could not say bow many had been ordered. It 
depends on the contractors whether they will be made in 
Germany. Further questions are promised next week. 

Patent (U)Cnts.-A Select Committee of the House of Com­
mons met on Monday to consider the Patent Agents Bill and 
the Patent Agents Registration Bill. Mr. T. H. Bolton was 
appointed chailman, and the Committee decided to meet to 
take evidence on the 8th of May. The Pa.tent Agents Bill, as 
we stated on the Gtb April, seeks to amend the law relating to 
patent agents, by incorporating such patent agents as ma.y be 
willing, and by empowering all patent agents, whether they 
join such corporate body or not, to elect from amongst them­
selves a council t.o keep the roll of patent agents and to be 
the governing body of the profession. The Patent Agents 
Registration Bill provides special facilities for the admission 
of patent agents to membership of the Chartered Institute of 
Patent Agents, and seeks to protect tbo public from deception 
by the unauthorised assumption of the title of patent agent. 
The promoters of this Bill state that its object is " not to 
create a monopoly, but to regulate the profession of patent 
agents in a manner similar to that in which other professions, 
such as those of solicitors, veterinary surgeons, and dentists 
are regulated." 

Locomotive T /11 eshiny Engines Bill.-Tbe following is the 
substance of this Bill, which is backed by Sir John Keno­
away, Sir William Walrond, and others. After premising 
that it is expedient that the restrictions upon the use of 
locomotive threshing engines should be the same as those 
now in force upon the use of locomotive ploughing engines, 
the Bill proceeds thus:-" Any provision in any Act contained 
prohibiting under penalty the erection and use of any steam 
engine, gin, or other like machine, or any machinery 
attached thereto, within the distance of twenty-fi ve yards 
from any part of any turnpike road, highwa.y, carriageway, 
or ea.rtway, unless such steam engine, gin, or other like 
engine, or machinery, be within some house or other building, 
or behind some fence, wall, or screen, sufficient to conceal or 
screen the s&.me from such turnpike road, highway, carriage­
way, or car tway, shall not extend to prohibit the use of any 
locomotive ste&.m engine for the purpose of threshing within 
such distance of any such turnpike road, highway, carriage­
way, or cartway, provided a person shall be stationed in the 
road and employed to signal the dri~er when it shall be 
necessary to stop and to assist horses and carriages drawn by 
horses passing the same, and provided the driver of the 
engine do stop in proper time." 

Factories and Workshops Bill.-Leave was given Lo the 
Home Secretary to bring in this Bill, and it is 1•ead the 
first time on Monday. By the Bill, it was proposed to make 
amendments in the general law relating to factories and 
workshops as to their sanitary conditions and safety. It 
defines overcrowding to mean an allowance of less than 250 
cubic fe~t of space p~r man, and after 8 o'clock in the evening 
400 cub1c feet. It gtves power to the Courts, where premises 
are structurally unfit for a particular process, to require the 
necessary altor~tions ~ be mndc, and it prohibits the cleaning 
of JJ?":Chmery .m mot1on by women and young persons, in 
add1t1on to children, as a t present. Next, as to the time of 
employment, the Bill provides that overtime, which was now 
capable of being allowed five da_ys in any week, should not be 
allowed o~ more than thre~ days; and it restricts the employ­
m~nt outs1de the factory, m the business of the factory, of 
cb~dren , women, a.nd yo_ung persons-the.t is to say, if the 
child has been employed m the factory during the daytime it 
is not t o bo allowed to take out work to do a t home· ~nd 
similarly wom~n and young persons a1·e not to be allo~ed to 
take out wo~k 1f the! are employed in the factory. The Bill 
prop~ses. to m el!ldc m. the law as to factories and workshops 
certam mdustnes "h~ch were not at present embraced ; in 
the fi.r;>t place, laundrtes. Steam lnundries arc to bo deemed 
factoncs! and ot~~r laundries arc t.o bo deomed workshops ; 
and sp~c1al prov1s1ons ~e mo.dc !or the ventilation of steam 
laundries a.nd the keepmg of the floors, &c., drained. There 
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are exceptions for what were called domestic laundries and 
laundries belonging to institutions, which would be under the 
genera.llaw. As to docks, wharves, and places where buildings 
were ~eing temporarily con~t~ucted, they are brought for the 
first tune undor those prOVISions of the Factory Act which 
deals with inspection, fencing of mo.chinory, and notice of 
a ccident. Thirdly, and lastly, the Bill proposes in the case of 
what were called tenement factories, which are common in 
Sheffield and that pa.rt of the country-factories where different 
pa.rts of the building are let out to s mall occupiers-to make 
the owner responsible for the sanitary condition of the factory, 
the fencing of the machinery, and a number of matters of 
that kind. In the caso of dangerous and unhealthy employ­
meats, tho Bill givos power to the Secretary of State, in 
addition to his prosont powers, to restrict the hours of 
employment and altogether to forbid the employment of 
women, young persons, and children. Finally, the Bill pro­
poses to amend, or rather to substitute for what was ca.lled 
the "particulars" c lauso in the Act of 1801, a new clause, 
which would apply that enactment to all piece-workers in 
the textile trades, and which would require employers in 
those trades to provide to every worker paid by the piece a 
plain, definite form, in writing, giving such particulars as 
would enable the operative to compute the wages payable to 
him in respect of eaob piece handed oYer to him to work 
upon. 

Messrs. Austin, l\I awdsley, a.nd l\Iann do not attempt to 
say. For the rest they seem to believe that men of ability 
or capacity would be content to bind themselves down to 
the status of the incompetent, and that Englishmen as a 
class would consent to be ruled in the way proposed. 
'fhey have everything to learn of human nature. T heir 
ideas are, as we have said, pretty and benevolent. That 
their proposals r epresent so much waste o f paper is, per­
baps, scarcely to the point. The report will, however, 
no doubt serve a purpose. But, a fter a ll, things 
will go on much the so.me as before - for a time at 
least. The nation has not yet quite lost its senses. 

THE MINORITY REPORT OF THE LABOUR 
COMMISSION. 

STUDENTS of history find in the French Revolution 
nothing more remarka.ble than the astounding foolishness 
of those who slew their way to power. The Goddess o f 
Reason was enthroned amidst the plaudits of the people ; 
11.nd steps were taken in her name to ruin the nation. 
Every man and woman b ecame equal-in name. The 
n ation was poor ; in paper money lay the panacea for all 
ills. Work was needed; the Government found it, and 
paid for it-in paper. Pactories on a purely Socialist 
basis were started. The fraternity of the workers led to 
free fights, and broke up the establishments. We all 
know now what the end was. Out of the chaos of con­
tending interests came o. master spirit who enslaved a 
nation which bad shed t orrents of blood to be free. We 
look be.ok at these things, and we do not say bow criminal 
the people were, but how foolish. History repeats itself. 
\Ye see all round us a movement astir which reminds us 
of the early days of the revolution o f a century since. 
The surrounding and controlling conditions are not quite 
the same, but human nature is the same, that never changes. 

The minority r eport of the Labour Commission pre­
pare d by Mr. l\liohael Austin, Ja.mes hlawdsley, and Tom 
.Manu, lies before us. It is a very lengthy document. 
Its authors have wisely summarised its : conclusions; 
here they are :-

'fo sum up, we regard the unsatisfactory relations between 
employers and employed as but one inevitable incident of the 
present industrial anarchy. The only complete solution of the 
problem is, in our cpinion, to be found in the progress of the 
industrial evolution which will assign to the "captains of industry " 
as well as to the manual workers, their proper position as sen·ants 
of the community. Meanwhile the relations between capitalists 
and manual workers are enor mously embittered by the demoralising 
conditions in which great masses of the population are compelled 
to live. Under any conceivable view of social de,·elopment these 
conditions demand the serious attention of the Government, and 
constitute,. in our opinion, the most pressing of all the problems of 
statesmanship. The evil influence of the "sweated trades," the 
demoralising irregularity of employment, the insanitary condition, 
both of the workplaces and the bome11 of large sections of the 
community, the inadequate wa~es obtained in all the less skilled 
grades of workers, tbo excess1ve hours of labour which prevail 
throughout so large a part of the industrial tield, all call for imme­
diate action. 

We think it high time thnt tbo wholo strength and inll.uen~e of 
the collective organisntion of the community should be dehb~r­
ately, patiently, and persistently used to raise the standard of ~e 
of its weaker and most oppressed members. We regard th1s 
as one of the primary function.s of democratic government, whether 
national or local ; and, while leaving on one side, a.s beyond our 
scope, such f undamental matters as tbo oatiooalisation of the land 
and the drastic taxation of unearned income~<, we have suggest~d 
in some detail various immediately practicable reforms in this 
direction. These reforms include :-(a) The explicit and ~.dely­
ad vertised adoption by the Goveromeo~ ~nd all local authonti~s of 
direct public employment, wheoever thiS IS advantageous, the e1gbt 
hours' day, trade union conditioos, and a moral minimum wage. (b) 
The extension of the F'actory and similar Acts to all manual workers 
in all trades, and their drastic enforcemen~ !n _such a. way as to 
discourage home work, and absolutely to prob1b1t mdustnal oppres­
sion. (c) The securing by ap~ropriate law of an eight-hour day for 
every manual worker. (d) 'Ihe thorough investigation and bold 
experimental treatment ol tho problem of the unemp!oyed. (t) 
The provision of adequate sanitary housing ~ccommodation for t~e 
whole nation ; as well as honourable mamtenance for all 1!-S 
workers in their old ago. In abort;, the whole force of democratic 
statesmanship must, in out: opinion, he_nceforth ~e ~irected to _th~ 
substitution as fast as poss1ble of public for cap1talist ente~pnse , 
and where this substitution is not yet practicable, to the str1ct nod 
det~iled regulation of all industrial operations, so as to secure to 
every worker the conditions of efficient citizenship. 

LETTERS TO TBB BD IT OR. 
(Continued from 7Xt!Je 3i1) 

THE MECIIANICAL KQUIVALENT OF HKAT. 
Sm,- ln 'fHE E NOINEEtt of April 6th I bad shown that the 

results of Hegnault's exhaustive experimental investigation of the 
data of steam, io conjunction with the theoretic views of Carnot, 
were consistent with the experimental value of the mechanical 
equivalent of beat, as determmod by Dr. Joule, on the authority 
of Lord Kelvin, as follows:-" Tbe number, 1390 foot-pounds, C 
tigrnde scale, or 7i2·2 foot-pounds by Fah., derived from r. 
Joule's oxporiments on the fnction of fluids, cannot differ by 1A0, 
and probably does not differ by ~h· of its own value from tbe 
value of the mechanical effect of the thermal unit.-' Philosophical 
Transactions,' 1 !i2, notes page 81." 

I n THt: ENm:>&Ell of April 13th Mr. Clarke virtually challenges 
such statements ; and of course his argument, tersely stated, that 
two relations may be consistent and yet neither be correct, is 
admitted. 'l'be grounds of his objection-variation of gravity at 
di(forent places, and errors in standardising thermometers- is a 
somewhat surprising charge to advance against Regnaul t's deduc­
tions. I cannot at pre~oot refer to these, but I have a vivid 
recollection, when they were first published, fully forty years ago, of 
being impre!!l!ed by tho extreme care which had been taken to 
remove all conceivable sources of error. Afterwards, at the Con­
sorvatoire des Arts et Metiers, at Paris, I bad an opportunity of 
inspecting the extensive and accurate apparatus with which M. 
Regnault bad conducted his researches. I would suggest to Mr. 
Clarke a much ml)re tenable uncertainty, which would go to 
dimioish t be value ii2, and by placing it against his reasons for 
increasing that quantity, I think be will see the conventional agree­
ment on 772 as tbo valuo is a practical compromise where experi­
ment and cooliiotiog testimony seem inadequate to yield strict 
accuracy. 

President Lincoln was wont to remark, "That reminds me of a 
story," and I am tempted to advance a little, not wholly inappro­
priate, one. 'l'he late Dr. James 'l'homson- father of Lord Kelvin 
-wbilo insisting upon accuracy in their exercises from his students, 
deprecated affectation of accuracy, when the circumstaoces were 
such a.s to render uncertajnly unavoidable. He quoted, in 
example, a learned German statist, who, having occasion to 
estimate the gross population of our globe, condescended upon a 
strict specific sum. So many hundred millions, thousands, 
hundreds, and tens, ending witb, "and three !" at which point 
the worthy doctor, with a quiet chuckle, would remark, " The 
pedantry of tha t three is vory amusing !" 

Next, consider the statement by Lord Kelvin in the "Philo­
sophical Transactions," 1852, page 568. "From_tbree separate series 
of experiments, Dr. Joule deduces the followmg numbers for the 
work in foot-pounds necessary to produce a thermic unit 
Fahrenheit by the compression of a gas, 820, 814, and i60. The 
largest of these numbers is most nearly conformable with Dr. 
Joule's views of tbe relation between such experimental 
'equivalents' and others which bo obtained in his electro-magnetic 
researches ; but the smallest agrees, almost perfectly, with the 
indications of Carnot'e theory ; wo should expect, from the 
temperature io Dr. Joulo's experiments, to find a number between 
1369 and 1379 as the result "-i.e., for Centigrade scale, for 
Fahrenheit, these numbers reduce to 763·3 and 766·1. It would 
seem Dr. Joule was slightly biassed towards giving a high valuo to 
this quantity, which Carnet's viewto, properly applied, will enable 
us to correct. 'fbis will be an obvious deduction from the 
following statements, in the investigation of the analytical expres­
sion for the mechanical equivalent or heat, denoting this by p., on 
referring to Lord Kelvin's "account of Carnot·~ theory" the result 

arrived at is, p. = (1 - er) .f P • 1 , with the inference "for 
et t k 

tbe saturated vapours of all differeot liquids at the s!Lme tempera­
ture tbo value of the aocond member must be the snme." In this 
u denotes the density of the vapour, of which tbe latent beat is 1.:, 
nod the corresponding t eJ?lperature ,an~ pressure d~noted by t ~nd 
p respectively. A note IS added, ' It 1s, comparatively speakiog, 
of little consequence to know accurately the value of er, for the 
factor (1 - er) of tho expression for p.. Since it is so small, being 
less t han l ~r. for all t emperatures between 100 deg. and 0 deg. C., 
that unless all the data are known with more accora.cy than we can 
count upon at present, we might neglect it altogether, and take 

cl P • 1. simply, as the expression for p. without committing any 
clt k 
error of impor tant magnitude." If, however, we d escend to 
mioutioo, sncb as the differences of the coefficients of expansion of 
the vario\18 kinds of glass which compose tbe tubes of the thermo· 
motors employed, we cannot neglect a quantity which will cause a 
difference of about half 1\ foot-pound in our result, To take 
(1 - er) = 1 is to suppose u = 0 ; and if wo make improper assump· 
tions we must accept the consequences. In my former letter I 
have pointed out Olapeyron and B.oltzmnnn, misled by t he usually 
accepted value of the specific beat of air under a constant pressuro 
-given as ·267 by Do la R?che and Berard-h~d deduced the 
valne.f = 681·?· Now, a vanety of pbenom~na, mstead of ·267, 
by Professor Miller, wero found cons1stent With the value ·2389. 
Regoault's l~ter careful determination very ne!l.tlY agree_d with 
this, being gwen as ·2379. Dr. Joule, by three d1rect expenmeots, 
arrived at a mean valuo1 ·2300. The average of these, ·2356, 
applied in correction, woul~ ~nve yielded tbe value 

p. = 681·7 x :~~~ = 772•5 foot-pounds. 
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about 35 per cent . in the American train, .a~a~st 15 P.er cent. in 
the English train of the total work done, 1t IS 1mposs1ble to make 
any fair comparison if it is neglected. 

By taking from Table I. tb~ total gross or English foot-tons 
rel!istered by the dy!lamometer, w~ich are. given as 7!>8,85!i and 

5t 578 for the Enghsb and Amencan t rams respectively, and 
adding to tbom the foot-tons due to gravity by tbe net fall ?f 
the two trains we arrive at the tot:ll power actually at wo_rk m 
convoying the two trains their full journey of se!enty-~ev!n m1les. 

We have therefore in the case of the English traul t77·6 tons 
by librt. ~ 13 ,413 rdot-tons to be added to the engine traction of 
768,855 foot-tons, giviog a total of 907,268 foot-tons; and _the 
American train 833·44 tons by 545ft. = 4!>4,2".25 foo~toos, wb1ch, 
added to the eogine traction of 857,5i8 foot-tons, g1ves a total o 
1,311,803 foot-tons. Reducing these. tone totals to foot-pounds, 
and dividing them by tbe total too-m1les-reduced to fo?t-too~­
given in 'l'ablo I. for tra!n only,. i.t., 59,~76 for the E~ghs~ tram, 
and 64 710 for tbo Amer1can tram, we arnve at a tram res1staoce 
of t)·43lb. per ton for the former, and 8·60 lb. per too for the 
American train respectively. 

'l'hese ore probably very near the truth, and sh?w the North­
Western train to have about t hree-fourths the resiStance of the 
Americao train which in view of the sharper curves and steeper 
grades, causing' some power to be lost in the brakes,_ se~ms ~oly 
natural. C. B. PE::>LINGT01' . 

Bilbao, April 30th. 

Sw,-Ueferring to the P.artial rel?or t o~ "C_ompara~ ve Te~ts of 
Eoglish and Americao &ulroad 'frams gwen 10 your 1mpress10n of 
the 13th ult. - porhape I may venture ~ expres~ a hope t~at you 
will give to your readers the coocludmg_ portion of th1s most 
interesting report, together with the sections of the. roads, and 
the traction and indicator diagrams necessary to make 1t complete. 

Meantime I trust that you will allow me to remark upon one or 
two points, which are rather curious .. First, the areas of the 
traction diagrams which should, I take 1t, re_prcseot the net work 
done, only differ by about 4 par ~ent._; w~1le the power of the 
eogines the loads hauled, the traction m m1le pounds, the draw­
bar puli and the foot-tons of work registered differ from 9 to 12 
per cent. and tbo water evaporated by 40 per cent. Secondly, in 
'fable N d. 2 tho first trial of tho American train gives the resist­
ance of train and track as only 2·38lb. per New York ton, and this 
on tho maximum rising ~radieot of 39•6ft. per mile. In the next 
trial on a falling grad1ent 5·67 lb. are requi red, on a. dead level 
frord 3·20 lb. to 4 ·30lb., and on a rising gradient of 26ft. per mile, 
n pttll of 2·60 lb. is sufficient. 

If as the Railroad Ca:tlle says, "only a small part of the energy 
of c~asting was used in ascending the grades," bow comes it to pass 
that a draw-bar pull of 5 ·67lb. per ton was required to descend 
them 'I A CONSTANT READER. 

Tipton, May 1st. 
[We b:i.vo already stated that the dynamometer diagrams have 

not been published, tb~refore we cannot. reproduc~ them: The 
portion of tbe report wh1ch '!e have not gw~n cons~ts m~ly of 
a description of tho two eng1oes, and supphes ol)thmg wh1ch can 
~brow any fresh light on their performance, or on the figures 
contained in Tables 1 and 2.-Eo. E.) 

THE R.A.S.E. TRIALS OF OIL ENGINES. 
Sill -" Another Engineer " seems to be another Russoline advo­

cate ~o that be can perhaps inform me if it is true that there nt:e 
only about three brands of Uu.ssian oil sent from Russia to this 
country, and if Ru.ssoline i~ nmongst them ? Also ~here do the 
London stocks lie 1 U pon h1s own argument, Ru~ohne should not 
be used for the R.A.S.E. trials, for, at present prices, I find the 
cost per effective horse-power is, with Royal Daylight •4.59 
of a penny, while with Russoline it is •473 of a penoy, and upon 
fu rther reference to Prof. Unwin's paper on a petroleum eng10e, 
14 per cent. moro power is obtained from a given eogine with Royal 
Daylight than with Russoline. 

The above calculation is based upon buying Russoline in Liver· 
pool, and Royal Dnyligbt_in Lond?o· lf I buy ~th in Lond~n 
Rus.~oline gets further beh10d. I d1d not, however, m tend to raiSe 
a discussion as to tbe merits of particular brands of oils, but to 
ventilate the question of what wo.nld be ~est and faire~ to use ~or 
all competitors at t.h? R.A.S.E, t':lals; thiS seemed adVIS&ble oWJo~ 
to th~ Yoguo cond1tion, '' Russohne or other well-known brand, 
which might mean anything in the sh ape of oil. 

Russolioe or Russian ordinary would be a. good oil to use, but 
let competitors know it. I would ask "Another Engineer " to 
realise a trial of stoam engines in which the only CO!lditioos known 
beforehand was, tbat "tbo cheapest fuel" would be used , this 
al>parently beiog his argument. Different oils, like coals, act 
d1fferooUy, and it seems scarcely fair to leave this question of ~bat 
oil is to be used undecided. Supposing the R.A.S.E. have deCided 
as to thi!l, but tbo information is not to be made known, is it oot 
possible for one firm by indirect means to get this knowledge, and 
so obtain a great advantage ovor the other competitors. It should 
be realised that althougn an oil engine may work on all the 
ord inary b rands of petro[eum, yet to obtain the best possible trials 
with each would require different adjustments. ON TRIAL • 

May 1st. 
THE GIGANTI C WHEEL. 

Srn,-Referriug to the article on the Gigantic Wheel in your 
issue of the ~th ult. we find that the statements made in the 
same are leading to some confusion, as it might be, and is, under­
stood by somo of your readers that our company has taken the 
contract for the constr uction of the wheel. l'llr. Basset, one of our 
directors, has taken the samo, but as a private undertaking on his 
part, and this company is in no way connected with the matter 
except that Mr. BBEsot has been kind enough to place with ns the 
order for the axle and some of the driving machinery. 

WALTER B. 1\LI.UD LAY, 
Chairman and Managing Director, 

Lambeth, May 2nd. Maudslay, Sons, and Field. 
======= 

In its way this is a t ouching production. T here is a 
species o f folly which involves contempt. There is another 
which is simply pitiable. It is impossible to b e angry 
with M essrs. Austin, Mawdsley, and 1\fann. They are 
philanthropists pure and simple. They have read 
history, if at all, to no purpose. They are dreamers of 
dreams. T heir report is beautiful, but it is not business. 
It is unnecessary to examine their proposals in detail. 
There are two f undamental obstacles to be attacked. 
T hey are insurmountable as well as fund~mental. 
There is an old story, well known, but worth re-tellmg here. 
The commandant of a. certain fortress was in days gone 
by, taken to task for not returning the salute fired by 
one of His Britannic Majesty's men-of-war. His reply 
was a marvel of diploma.oy. H e produced a dozen reasons 
for not firing a salute, all very ingenious. The last on 
the list was that he could not fire a salute because he had 
no powder. 

In my preceding let ter, by the relation between temperature and 
pressure indicated by Regnnult'11 experimenta and by Clapeyron's 

expression for tbo mechanical equivalent p. = ~f . -{ , it was 

shown wo had p. = i72, which, bnd it been furthor corrected, as 
pointed out in tho foregoing, for the omitted factor 1 - u would 
have almost exactly agreed with the above result, and hence, from 
all the known facts, it eeoms to mo 772 is a much more probable 
value than the i i of Mr. Doonldson, to which I objected. 

BlUTlbH Ab OClATION ) 'OR TB.& AD\"Al''ICE~lENT OF SCIE~CE.-Tbo 
sixl v-fourtb nnnunl meeting of this A~sooiation " 'ill commence nt 
Oxford on W cdncsdny, August 8th, 1894, with the Marquis of 
Sali~bury, I<.. G., D.C. L. , F.RS., Chancellor of the Universi ty of 
Oxford, ti.S presidt'nt; the vice-presidents, the Earl of Jersey, 
G.O.M.G., Lord Wnntago, K.C.H., V.C., the Earl of Rosebery, 
K.G. , D.C.L., F.R.S., tuo Lord Bishop of Oxford, D.D., Lord 
Rotbscbild, Lord Kolvin, D.C.L., Pres. R.S., the Vice-Chancellor 
of the University of Oxford Sir W. R. Anson, Bart., D.C.L., 
Warden of All ~ouls College, Sir Bcrnhard Samuelson, Bnr l., M.P., 
}'.lt.S., ."ir lienry Dyko Ackland, Bart.., M.D., F.R.S.~ . tbo 
llfa~;lcr of .Pembroke c.,ucge, Dr. J. J. Sylve;,tcr, M.A., 
}'.H.S. ; general tretiSurer, Professor Artbur W. Riicker, M. A. 
F. RH.; general ~ccrot.'lricQ, Cnpt. ."ir Douglas Gallon, K.C.B., 
D.C.L. , LL.D., :F. H. S., l'.L ."., F.G.S., l!' .H.G.S., Mr. A. G. 
Ycmon liorcourt, ~LA.). D.C._L. , LL.D., F.R.S., :F.C.S.; nssistt~nt 
general ~ccretary, Mr. u. Gnffith, M.A., College-road, Harrow ; 
local secretaries for the meeting at Oxford, Mr. Gilbert C. 
Boumc, M.A., F.L.S., Mr. G. C. Druco, M.A., F.L.S., D. H. 
Nagel, Esq., M.A.; locallrcnsurerfor the meeting at Oxford, Mr. 
F. M. Davts. The first genernl meeting will be held on Wedne::.­
dav, August Slb, at 8 p.m. 'l'he sections nod officers uro tho 
f?llu"ing:, (A}. Mathematic;\!~ a!1d pby~ical_ ~iencc, ; yrc.:,idcot, 
1 rof. .\. ". Uuckcr, 1\i.A., f .Id). (B) Chcm1i>try :md nnnernlogy ; 
Jlrc::.idcnt, Prof. H. B. Dixon, M.A. , F.R.S. (C) Geology ; v~i­
dent, L. Flctcbcr, M.A., F.R.S., !o' .G.S. (D) Biolo§y ; pre::.idcnt, 
Pt·of. J. Bnyley B:llfour, M.A., M.D., F.R.S. (E) Gcogrnph)' ; 
pre~ident, Cnpt. W. J. L. Whnrtou. R.N., F.R.S., F.R.G.S. 
(lo') Econromic ~cioncc nntl !>lllti~tic.;;; pre"ideot, Prof. C. F. BMtable, 
M.A., .F.S.S. (G) Mcchnnicnlscicnco; prc~idcnt, Prof. A. B. W. 
Kennody, F.R.S., J\1. J n~t. C.E. (11) Anthropology ; prc~ideot, 
Sil- W. 11. l•'lowe1·, K.G.B., lo'.R.S. (1) Phy,iology; president, 
Professor E. A. Scbafer, .lo'.R.S., M. R.C.S. 

In like ma.nner a dozen reasons might be a.lleged why 
the scheme proposed by the minority cannot be carried 
out. One suffices. The nation cannot afford it. The 
second obstacle is to be found in human nature. The 
essence of the plllJl i s that Government shall, h aving 
regulated the hours of labour and wages, always provide 
employm ent a~ the yoa.r r~mod for ~hose who c!"'nnot 
otherwise get 1t. How this labour 1s to be patd for 

Gla~gow, April 23rd. ROBERT MA.'\::.EL. 

TlUIN RESISTANCE-E~GLISH AND A)IERICAJ.-;. 

SrB -Our American friends mnst1 I think, have followed the 
precept of tbe survival of the fittest 10 compilin~ that wonderful 
table No. II., printed from the R«ilrood aa:elte ID your edition of 
April' 13th, wb1ch goes to prove that tbi9 particular goods train 
ran with a resistance of only 3·51lb. por ton on the level. You 
show conclusi,,ely in your article of April 20th bow utterly their 
own figures fail to agree. with each other, and you add: "Ou.r 
explanation of the orror IS that tbo dyoamometer used on the 
American train was either itaelf wholly untrustworthy, or was used 
in such a way tbnt t he figures obtained are valueless." J find, 
howovor, that. by allowing tboir dynamometer and experiments to 
be correct, aud allowing for tbo effect of gmvity, the rosulta come 
out very favourably for the Engliah train, and as gravity count& for 
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Fi&s· 7 and 8--FLOATING DRAINERS 

ENGINES OF THE S.S. TURRET-AGE. 

OuR supplement this week illustrates the main engines of 
the s.s. Turret-Age, a full description of which novel vessel, 
along with sever&.l illustrations, appeared in our issue for the 
16th ult. The engines and boilers, like the bull of the vessel, 
a.re the production of Messrs. William Doxlord and Sons, of 
Pa.llion, Sunderland. The engines, boilers, a.nd coal bunkers 
are placed right aft, near the stern of the vessel ; this posi 
tion ha.ving been fixed upon, as explained in the course of 
the description referred to, from considerations of trim con­
ditions and facilities and of stowage ca.pacity for bulk 
ca.rgoes a.midsbips. 

Tht\ engines are of the usual triple-expe.nsion, surface-con­
densing type, having cylinders 23in., S7in., and 60in. by 42in. 
stroke of piston, &.11 supported on cast iron columns, the back 
columns for the intermediate and low-pressure cylinders 
being cast on to the condenser. The high-pressure cylinder 
is .fitted with a piston-valve, and the intermediate and low­
pressure cylinders with the D-type slide valve. The valve 
gea.r is of the link-motion type, and worked by means of a. 
steam reversing engine. The crank sha.ft is on the "built" 
principle, being lllin. diameter, and is made in three sec­
tions, ea.cb section being a. duplicate of the other, and will 
therefore .fit to either cylinder in case of a. breakdown a.t sea.. 
The engines are .fitted with a. turning gear, placed between 
the intermediate o.nd low-pressure cylinders, and worked 
from the reversing engine. The whole of the band gear for 
reversing engine, regulator and throttle valves, drain-cocks, 
and auxiliary starting valves, are conveniently grouped 
together on the high-preesure column, so a.s to be easily 
controlled by one engineer. The air pump, circulating pump, 
a.nd feed o.nd bilge pumps are all worked by means of levers, 
links, and crossbead from the low-pressure engine. The dia­
meter of air pump is 17in., of circulating pump 14in., of feed 
pump 4in., of bilge pump 4in., all having 30in. stroke. The 
surface condenser is .fitted with 959 brass tubes ~in. extern&.l 
diameter, giving a cooling surface of 1977 square feet, the 
circulating water being directed so o.s to pass twice through 
the condenser. 

The boilers are two in number, of the single.ended multi­
tubular class, having large combustion chambers. The 
boilers are each 14ft. lOin. mean diameter, and lOft. 6in. 
long, having three corrugated furnaces of 4ft. outside dia­
meter. Each boiler has 262 tubes, S~in. extern&.l diameter, 
and 6ft. llio. long between tube-ph:Ltes, the total heating 
surface being 4320 square feet. The working steam pressure 
is 160 lb. per square inch, and the machinery developos 
1320 indicated horse-power in ordinary work at sea on a. low 
consumption o( fuel. 

A minor, but noteworthy feature-from the point of view 
of economy of labour and general convenience-of the stoke­
hold arrangements of the Turret steamers is the manner in 
which the ashes a.re discharged overboard. Taking the place 
of the usual hoisting of ash buckets is the hydro-pneumatic 
ash-ejector, patented and introduced by Mr. Horace See. 
Briefly described, this apparatus consists of a hopper standing 
a. convenient distance above the stokehold floor, and .fitted 
with a. substantial cast iron cover. This hopper opens down 
into a. large pipe, which is thence inclined upward at a.n 
angle of about CO deg., a.nd leading out through a. flap discharge 
valve in the ship's side, above the water-line. Into the 
bottom of this pipe enters the nozzle of the ejector, from 
which- a. jet of water, forced by the bilge pump, is allowed to 
issue when wanted. With the water-jet flowing through this 
pipe or conveyor tube and discha.rging overboard, the cover 
is lifted from the mouth of the hopper, and the a.shes are 
simply shovelled in, being caught by the stream of water as 

tbey fall a.nd carried &.long with it, aided by the suction 
caused by the passage of the water. To prevent any risk of 
clogging, air is admitted with the water, this being accom­
plished by the presence of a.n air valve in the inclined con­
veyor pipe. The ashes are removed e.s fast as they can be 
shovelled into the hopper, and the whole operation is simple 
and cleanly, and a considerable saving of time and labour. 

THE CONVERSAZIONE OF THE ROYAL SOCIETY. 

LAST Wednesday night a.t the conversa.zione of the Royal 
Society Dr. Alexander l\Iuirhe&.d exhibited at work the latest 
improvements in the apparatus for sending and recording 
messages by Atlantic cables, and the signals were sent 
through o.n a.rti.fici&.l cable, presenting as nearly a.s possible the 
electrical conditions of a. real one. He &.lso described the 
new cable to be laid between Valentia, in Ireland, and 
Heart's Content, in Newfoundland, in the a.utumn of this 
year. It is the heaviest cable for the purpose ever made. 
The deep sea portion, exclusive of the whole of the shore ends, 
weighs, including its sheathing, over three-quarters of a ton 
per nautical mile. The copper conductor is extra. large, 
weighing 650 lb. per knot, and the gutta-percha 400 lb. per 
knot. No.ll pure copper wire runs through the centre of the 
cable, and it is surrounded with strands of .finer copper wire. 
The length of the cable is 1850 knots. At present from 
eighteen to twenty words per minute are sent through 
Atlantic cables; it is hoped to get filLy words per minute 
through the now one. The 1865 and 1866 cables between 
Ireland and Newfoundland have been abandoned. At present 
the 1873, 1874, and 1880 cables by that route are working; 
and the 1894 cable, if laid successfully, will make the 
fourth. The example of making artificial Atlantic 
cables for home experiments wo.s set by the late Mr. 
C. F . Varley in early days. The o.rti.fici&.l line used on 
Wednesday by Dr. 1\Iuirhead, made of folds of tin-foil with 
para.ffined paper between, consisted of a strip of tin-foil six­
teen miles long, 2~in. wide, and half a.n acre in superficial 
area.. He also exhibited Lord Kelvin's syphon recorder, and 
his own automatic curb transmitter in operation in connection 
with the artificial cable of the same ca.pacity and conductor 
resistance as the Atlantic cable, which is to be laid next July 
by the Anglo-Americo.n Telegraph Company. The capacity 
of the a.rti ficial cable is 800 microft~~ra.ds ; and the resistance 
of the conductor 3350 B.A. units. 

The Rev. F. J. Smith, M.A., of Trinity College, Oxford, 
&xbibibted a. torsional ergometer or work measuring machine, 
used with a mechanical integrator a.nd a.s an electrical governor 
for measuring the a.ngle of torsion of the shafts of steamships, 
a.nd for other purposes. When the system of pulleys and 
shafts is rotating, the angular displacement between the ends 
of the shaft ha.s to be accurately determined. He says that 
he has used three methods for making this determination. 
The .first depends on the phenomenon of the retention of an 
image by the organs of vision for a. small fraction of e. second. 
The second method depends on the reversal of the motion of 
the image of a. rotating object by means of a combination oi 
mirrors revolving a.t half the angular velocity of the object, 
and in the same direction. The third method is by the 
introduction of dii!erential gear. 

1\Ir. Henry Wilde, F.R.S., of Manchester, has a. theory that 
the exterior of our earth is permanently magnetic; also 
that an interior one is movable a.nd magnetic, rotating in 
the plane of the ecliptic, 23! deg., and loses one revolution in 
960 years, or 22·5 of a degree annually ; he assumes, &.lso, 
that the internal sphere is electro-dynamic. He exhibited 
two globes one within the other, and each containing a. coil . 
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of insulated wire, through which currents of electricity could 
be sent, and mounted so that their motions should be such 
as to agree with his hypothesis. By placing a. compass over 
different parts of the outer globe, he obtains the same varia­
tions and dip a.s are found in nature, so considers that he has 
proved his case, or a.t all events has done so until some better 
hypothesis is brought forward. 

Professor Sylva.nus Thompson exhibited some illustrations 
of polyphase electric currents, among which one of the most 
striking was the revolution of a. copper egg in a. rotary 
magnetic field; it could not get out of the field. 

1\fr. Henry A. Fleuss exhibited a mechanical pump for the 
rapid production of high vacua, and vacuum tubes exhausted 
by it. It was a double-barrelled air pump worked by a. 
driving wheel turned by hand, but the essential part of it he 
keeps secret; &.ll he says is, that in the valvular part is a 
speci&.l heavy oil, totally free from water. 

Mr. J. W. Kearton exhibited several of his magic mirrors, 
on which no image wa.s visible to the eye; but when light 
wa.s thrown upon them from an electric lantern they cast 
reflected images upon A. screen. His mirrors owe their 
peculiar properties to curved elevations and depressions in 
the polished metallic face, the elevations producing figures in 
shade by scattering of light, and the depressions, .figures in 
light by condensing rays refiected from the mirror on to a 
screen. The figures in relief and intaglio are .first produced 
by the action of any suitable acid on the metal plate, and 
are then polished down until they disappear to direct vision, 
after which the surface of tbe mirror is electro-gilt. 

Mr. Killingworth Hedges exhibited a model of his method 
of transmitting force by spheres or b&.lls. Instead of wa.ter 
as a. medium, balls, each having a crushing strain of fifteen 
tons, are used; a.nd any pressure on one end of the row of 
b&.lls is immediately transmitted positively t.o the other, the 
tube in which they are contained running round corners, and 
up and down in the same way a.s the hydraulic pipe. At the 
bends the tube containing the row of balls has to be made 
with care, and to be very smooth inside. 

Mr. Hedges bad on view a. diagram suggesting the applica­
tion of his invention to the opening and closing of the water­
tight doors of a ship from the conning tower. So far, 
experiments with the method have been carried on up to a 
diste.nce of 150ft., over which, he states, the friction was 
slight. 

Among the other objects of interest exhibited were an 
instrument for photomicrography, by P rof. Hunter Stewart 
and Mr. Henry Cunyngha.me, in which, for great steadiness, 
the application of the lathe system is applied to the camera, 
which slides &.long an iron bed ; the fooussing screen is a.t one 
end, and does not move, and while the operator is sitting 
near it, he has the means of making &.ll the necessary but 
distant, coarse and .fine adjus tments. 

LEGAL INTELLIGENCE . 

QUEEN'S BENCH DIVISION. 
n,jore MR. JUSTI CE KBNNBDY. 

28tk .lptil, 1894. 
MUIRIIEA.D Alot'D ANOTI:lEil V. TliE COliMEBClAL CABLB COMPANY. 

Tm was a very important action brought by the Messrs. Muir­
beld, the owners of Muirbead's patents for duplicating submarine 
cables, to recover royalties from the defendant company in respect 
of the use br ~b~ defendant:' of tb~ patented invent1ons upon their 
two cables JOmmg the Un1ted Kingdom and the United States. 
The claim in the action wSB for two quarters' royalty, payable 
under an agreement dated the 2nd January, 1884, and amounting 
to the sum of about £3000. But tbe real qnestion to be decided in 
the action ~a~ whetbe.r tbe defendants were liable to pay royalties 
to the plamtiffs dunng tbe whole term of certam American 
patents, such royalties amounting in the whole to tbe sum of about 
£45,000. 

The trial occupied eight days, from the 28th February to the 
7tb March IMt, and judgment WSB given on Saturday last by Mr. 
Justice Kennedy, before whom the action was tried. 

The plaintiffs were represented by Mr. Finlay, Q.C., Mr. Bous­
field, Q .. C., and Mr. Pollard, instructed by Messrs. Trinders and 
Capron. 

The defendants were represented by Sir Richard Webster, 
Q.C., Mr. Moulton, Q.C., and Mr. Artbnr J . Waiter, instructed by 
Messrs. Budd, Jobnson, and Jecks, whilst Mr. Co.rpmael bold a 
watching brief on behalf of interested third parties. 

Under the licence granted by the plaintiJis to tho defendants 
the defendants wore entitled to use inventions patented by tb~ 
plaintiffs in England, the United States, Canada, and France and 
the licence was expressed to continue so long as any of tho 
patents should "last." 

Tbe term of all the English }Jatents included in the licence 
expired on the 1st July, 1891; but one of tbe American patents 
wbiob bad been granted in 1380, bad been granted for the term of 
seventeen years, and would not expire till 1897, whilst tbe 
Canadian patents would not expire till 1895. The contention 
of the. defendants was that the American patent of 1880 and tbe 
Canad1an patents wore granted for inventions wbicb had been 
previously patented in tbe United Kingdom, and that hence by 
virtue of Section 4887 of the revised Statutes of the United States 
the American patent of 1880~ though on its face granted for tb~ 
term of seve~teen .Yen~, exp1red at the s~mo date OB tbo Engliib 
patent of 18t6, VIZ., m the year 1890; and that tbe Canadian 
patents, by virtue of the American Patent Act of 1870 expired 
with tbe corresponding English patents, so that on theist Jnly 
1891, wben the last of the English patents expired, all tbe terms 11f 
all the patents included in the licence had come to an end and 
tbat no royalties.were any longer payable. ' 

The real fight 1n the case was upon two points :-(1) Was the 
~nven~on ~ontained in ~be English 1876 patent the same as tb& 
u.tvention 10 the Amencan. 1880 paten~ 1 (2) Assuming tbe idec­
tity of these two patents, d1d the Amencan law cause the American 
patent, de facto and without any decision of any American court 
to lapse at the date of tbe corresponding English patent of 18i6 1 ' 

AB will be se~n by. the judgment of Mr. Justice Kennedy-~n 
ex~ract from wb~ch Will be ~ound at the end of this report-all the 
pomts of la": wb1c~ wer~ ra1sed by the defendants were f(luod by 
the. !~rued Judge 10 t~e1r favour, but be found in favour of tbe 
pla1otiffs on t~e quest1on of the identity of the inventions ; holding 
that the Amencan 1880 patent WSB granted for an invention dif­
fer~nt. to that contained m tbe English 1876 patent, and that the 
plamtiffs wore therefore entitled to receive royalties during the 
full term of the American 1880 patent. 
~n o~er tbo.t our readers may understand tbe scientific points 

raiSed. 10 tbe ~se, we b!'ve pr?pared a. sketch of a model of a com­
plete mstallati~n of Muu-b~ad s duplex cable system, which was 
u.qed at tbe trial, and wh1ch WSB designed and personally con­
structed by Mr. A. J .. Walter, tbe defendants' junior counsel. Put 
shortly, the 1876 Eng~b patent covered Muirbead's invention of 
redu~mg. the retarda~on of .the current in the bridge arms by 
subst1toting for the ~1gb res1~tance formerly used in the bridge 
arms- to proven~ tbe1r shuntmg effect upon tbe current-split 
condensers, one m each arm of tbe bridge whereby the shunting 
effect wSB equally well eliminated, and a ~uch clearer and more 
sharply defined an.d quicker signal WSB obtained. 
. The general pnnc1ple of the duplex system is probably suffi­

Ciently well ~mderstood by the general body of our readers · but 
put shortly 1t amounts to this. ' 
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'L'be cable on the ocean bed, in addition to ~essing resistance, 
has also a Leyden jar effect, viz., it ha.'l a ' capacity." An arti· 
licinl cable consisting of a large number of sheets of tinfoil and 
llaraffined paper is prepared, corresponding in resistance and 
capacity to the real cable. A battery is arranged in connection 
with two key:~, so that, by depressing one or other of these keys, 
one terminal of the battery is put to earth, and the other terminal 
is connected with the apex of the bridge. The current Bows 
through both arms of the bridge, and into the real and artificial 
cables, and through them to earth and back to the battery. As 
the re~istance and ea~ity of the real and artificial cables are the 
same, the current d1vides equally between the two arms of the 
bridge, so that the potential at the points B and C in tbe diagram 
are the same, and hence no current Oowa between the points B and 
C tbroogh tbe recording instrument at the sending station, but 
the current passing through tl:e cable reaches the recorder at the 
receiving station, and deflects the needle of its galvanometer. 

When, of course, operators are at work at both ends of the cable 
the action will be readily understood. .A!sumin~ that the operator 
at the end marked America has depressed hl3 key and sent a 
current into the cable and artificial cable, the potential at B and C 
remains constant, nod no deflection of tbe recorder at the sending 
end is noticed, but assuming that at the same instant tbe operator 
a t the English end has soot a cttrrent into the cable by depreeaing 
his key, tbe effect of this will be either to raise or to lower the 
votential at the point B, and hence a flow of current is determined 
betwee n Band C, and the recorder at the American end of the instru· 
rncnt will move. It will be seen that, of course, a similar effect in 
the recorder at the English end is produced by the action of the 
operator depressing his key at the American end, and that hence 
the recording instruments at each end are only affected by currents 
soot from the other end of the cable. 

Tbo chief point, in whicb Muirbead's 1876 patent was an advance 
upon earlier knowledge upon tbe subject, consir.ted in the removal 
from the arms of the bridge of the very high resistance of which 
they were formerly constructed, and substitating therefor arms of 
low resistance, and a condenser in each a rm of the bridge, each of 
such condensers consisting of a series of plates of tinfoil insulated 
with paraffined paper nod constituting n series of Leyden jars 
interposed in each arm of the bridge and causing a break in the 
continuity of the metallic circuit of the same, as the inside of the 
Loydon jar is eannected with one part of each bridge wire, and the 
oub.ide with tho other part as shown diagrammatically in the model 
at s:, which consists of a couple of brass plates insnlated from 
one another by a vulcanite plate, tbe whole being insulated from 
the earth. 
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be for seventeen years, from November 16th, 1880. P rimllfacie, 
therefore, it would last until November 16th, 1897 ; but, bein~ a 
United States patent, it was governed by American law, wb1cb 
enacted that "every patent granted for an invention which boa 
been previously patented in a foreign country sbalJ be so limited 
as to expire at the same time with the foreign patent, or, if there 
be more than one, at the same time with the one having the shortest 
term, and in no case shall it he in force more than seventeen 
years." Having also referred to Rule 162 (United Stated Rules 
of Practice), his Lordship said it had been, in his view, decided 
by the American eases that, although an American patent 
bad not upon its face been limited, but contained an 
express grant of the patent rights for the full term of seven· 
teen years, nevertheless, by operation of law, if the invention bad, in 
fact, been primarily patented abroad and the foreign patent bad 
expired before the seventeen years' term bad run out, the American 
patent would expire at the same time. It was also settled law 
that the United States statutes were not to be interpreted as 
invalidating ab initio a patent wberei.n, although it is for an inven· 
tion previously patented abroad, the grant was not limited, but 
was for the full term of seventeen years. The statutes were to be 
construed simply as curtailing the effect or doration of the grant. 
In other words, the patent is a valid grant, but is good orily for 
the shor ter term, and expires ut the expiration of the foreign 
patent of which it is a copy. That being the state of tbe 
American law as to patents, the defence to the plaintiffs' o-.n 
was that the plaintiffs' American patent of 1880 was for "an 
invention which bad been primarily patented in a foreign country" 
-viz , the English {lfttent granted to Mr. Muirhead in 1876, 
No. 2664, wbicb exp1red not later than July 1st, 1891 -and 
that the American patent, being in substance the same as 
that of 1876, the former, by operation of American law1 terminated 
on July 1st, 1891, though on its face it was expresse<l to last for 
seventeen years from November 16th, 1880. In reply to that the 
plaintiffs raised two set of contentions, one purely legal and the 
other partly lop! and partly of fact and based npon the con· 
skuction of the English and American patents and the inferences 
to be drawn from the scientific evidence. First, as to the law. 
The plaintiffs say that, as between a patentee and a party charged 
with infringin.g the patent, the alleged infringer may, according to 
American law, succeed by proving that the American patent bas 
expired because of the expiration of a prior foreign patent granted 
for the same invention, although the d uration of the American 
patent ha.<~ not been limited, as it ought to have been, upon ita 
face to the duration of the foreign patent ; yet that line of defence 
is not open to a licensee as against his licensor, because to establish 
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MODEL OF MUIRHEAD' S DUPLEX CABLE SYSTEM 

It will be of course apparent that with the varying conditions of 
atmosphere and temperature to which the real cable is exposed, as 
compared with the artificial cable, changes in the relative electrical 
resistance and capacity of the real and artificial cables would have 
to be made from time to time ; and though in the 18i6 patent no 
specific directions were given as to the means of adjusting these, it 
was given in evidence by the defendants' witnesses

1 
and admitted 

br the plaintiffs' witnesses, that in order to work the 1876 com­
bination, some means of adjusting the resistances of the ar ms of 
the bridge would have to be made ; and it was proved that this 
was usually done by the insertion of resistance-boxes of low 
resistance, in ono or both of the arms of the bridge. 

I n Muirhead 's 1880 patent a rheostat for this purpose was intro· 
duced at tbe apex of the bridge, such rheostat being merely a resist­
ance box in a convenientform, but it was alleged by the olaintiffa' wit­
nesses that the great advantage of this form of varying resistance 
was that, whilst it enabled a ready adjustment of the resistances of 
the arms to be made by merely turning the handle of the 
rheostat, it preserved constant the sum of tbe resistances in the 
two arms of the bridge, as the effect of moving the arm of the 
rheostat was to deduct from one arm as much resistance as it put 
into the other. The introduction of this rheostat, which was 
included in all the claims in the American 1880 patent, wasalle~ed 
by the plaintiffs to constitute a great advance in the electncal 
efficiency of the apparatus.t and to differentiate the American 1880 
patent from the English 1~76 ~tent. 

A laryre body of scientific eVIdence was call~. For the {llaintiffa: 
Prof. Silvanus Thompaon, F.R.S., Lord Kelvtn, F.R.S., S1r F redk. 
Bramwell, Mr. Goorge Mockoridge, Mr. John I mray, Mr . Herbert 
Taylor , Professor J. ~. Bottomley, Messn. Muirbead, and Dr. John 
Hopkinson, F .R.S. 

}'or the defendants there were examined Professor Andrew 
J amieson, Mr. J . Swinbume, Mr. B . R. Kempe, of the Post-office, 
Mr. John Gott, Mr. Frank Jacob, manager to Messrs. Siemens, 
and Sir H. E. Mance, lately in the Indian Govemruent Telegraph 
Service. 

The learned Judge, at the conclusion of the case, reserved 
judgment, and on Saturday last delivered a written judgment, 
from which we extract the following :-

Mr. JUSTICE l<..ENNEDY having outlined the nature of the claim, 
referred to tbe written agreement of January 2nd, 1884, under 
which the plaintiffs bad granted tbe defendants licence t:~ use 
t heir patents. The only important part of that agreement for the 
purpose of deciding the case was, he said, the fint article 
t hereof, viz. :-"The inventors g rant to the company tbe 
right to apply this said patented duplex apparatus to the 
above·named cables. This grant ia ml\de for the whole 
period d uring which the patents a hall last. . • . " The 
clause further bound the plaintiffs - the inventors - to give 
to the defendants all the benefits of any improvements which 
they might make in their system during the currency 
of this Licence. For the purposes of th is action, his Lordship said, 
it might be taken that this agreement was carried out by both 
parties up to July lat, 1891, and it was the quarterly payments doe 
subsequent to that date down to December 26th, 1891, tbat the 
plaintiffs now sought to recover. Tbo action bad an interest far 
beyond these amounts, bowever1 for if the plAintiffs were entitled 
to recover them, it followed tnat they were entitled to similar 
quarterly payments for several succeeding yean also. The isaue 
which was raised was, Was Mr. Alexander Muirbead's ~tent, No. 
~,490, dated November 16th, 1880, a patent wb1ch, in the 
language of the article of the agreement be had referred to, wu 
"luting" after July lat, 1891 1 The plaintiffs contended that 
it was and if it were not, the defendants were entitled to 
judgm~nt. Tbe determination of that iaene involved some 
1mportant issues of law and aome co:\'licated questions of 
fact of a scientific and highly tecbni character, the trial 
of which occupied aevoral days. The rlaintiJfa' patent of 1880 
wiUI granted by the American Patent·oftice, and was expressed to 

it the licensee bad to attack the validity of the patent. The 
learned Judge held that the plaintiffs' view upon that point was 
wrong, and that the defendants were not estopped from setting up 
the defence that the American patent bad expired with the 
English one of 1876, if those patents were the same in substance 
and effect. Be also decided that on the evidence the fair inference 
was that the patent of 1876 bad been g ranted with Mr. Alexander 
Muirhead's knowledge and consent, and that the United States 
law was applicable if it was found, in fact, that the English patent 
of 1876 anticipated that granted in America in 1880. Lastly, be 
bad been asked to hold that be could not, sitting here, find that 
the American patent bad expired without proof of a decision in 
the United States Court to that effect. This action was, however , 
he pointed out, brought upon a written agreement, whicb 
expressly provided that it was to be construed as an English 
contract, and that all questions or disputes arising thereout should 
be determined by a competent En.ghsb tribunal. How could it, 
therefore, be said, be successfully argued that be ought to 
refuse to try the questions raised in this action between the 
parties 1 Tbo learned Judge continued :- Having thus dealt with 
the various legal contentions, be came to the more difficult but 
most interesting par t of the case-viz., Were the defendants right 
in their allegation that the plaintiffs' American patent of 1880 was 
the same invention as that for which the 1876 patent bad been 
granted them in England f Unless the defendants were right in 
that, the defence to the action entirely failed, and the plaintiffs 
were entitled to judgment. In dealing with this portion of the 
case, the learned Judge, after some prefatory remarks upon the 
highly technical nature of the evidence and the very convenient 
mOde in wbiob the Ameri011n cases and statutes bad been laid 
before the Cottrt, proceeded to deal with the general principles 
established in these American cases as applicable to tbl6 act1oo, 
and observed that as laid down in " Brush E lectric Company 
,, Julien Electric Company (41 Fed. Ref.) if there were any 
doubt upon a question of the identity o an American patent 
with that of a foreign one, the patentee was entitled to the 
benefit of such doubt, as the policy of the law was to tmpport the 
patentee's rights. The learned Judge also referred to the case of 
"Siemens t'. Sellars " (123 U.S. Rep. 276) and Jud~e Cox's judgment 
in the 11 Electric Accumulator Co. v. J ulien Electno Co., Limited (64 
011: Ga:. 559) upon the questions of infringement and as to the true 
test o! iden~ty in patents ; ~d, continuing, asked :-~1) Is the p~n­
cipal1Dvention of tbe A.menean patent of 1880 found 10 the Eogll3h 
one of 1876 1 (2) l e the subject-matter of the one the same as 
that of the other 1 {3) Could both the patents have been 
granted in America I (4) Would a person skilled in this art, 
from reading the description of the English patent ol 18761 
be able therefrom to construct the apj)Rratus described anCJ 
claimed in the American patent of 1880 T Those questions 
involved, in his opinion, the prinoit>les deducible from all 
the American cases as to tbe identity of the patents of 
1876 and 1880. The claim of the 1880 patent was one of the 
narrowest kind, and was for a particular combination only. Tbe 
elements forming that combination were admittedJy old . " My 
invention," says the patentee, "relates to duplex tel~rapba of 
the class worked on the bridge or differential system. ' "Tbe 
object is more especially to reduce the retardation of the signals 
and increase the speed of transmission of submarine telegraph 
linea, wbiob enda I attain by certain novel combinations nod 
adjustments of old instrumentalities set out in the claims o.t the 
end of this specification." The defendants, in order to succeed, 
must establish beyond all doubt that this ~rticular combination 
of old instr umentalities- the workin.g of which undoubtedly, said 
the learned J udge1 produced commerci&lly better results than bad 
enr been obtainect before was to be found in the earlier patent 
of 1876. Put abortly, the distinction seemed to him to conaiet 
in the method and means of adjustment-that was, the maintaining 
the proper balance. He was satisfied upon the expert evidence 
that the introduction of the 11 three· terminal " rheostat of low 
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resistance placed at the apex of the bridge arms, and therefore in 
such a posttion as not merely to afford an eaay and sufficient means 
of varymg the resistances so as to get the ratio which gave a balance, 
but also to maintain the sum of the reaiatancea of tbe two bridge 
arms constant, wa.a a very important part of the 1880 combination. 
Oo all the evidence be wa.s clearly of opinion that the pBtent of 
1876 did not contain the same combination as was found in the 
American patent of 1880, and that in hie opinion the .latter was a 
good and novel patent. There would, therefore, be Judgment for 
the plaintiffs for £ 3566 ls. 5d., and coats. 

A discussion took place as to whether or not the plaintiffs were 
entitled to interest on that amount at 5 per cent. It was finally 
decided that the question should be subsequently mentioned to h18 
Lordship, counse l in the menntime to agree as to the exact 
amount of such interest, if payable. Execution was stayed for 
twenty.one days to consider the question of an appeal. 
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HIGH COU RT OF J USTICE. 
Al' lllL 2iTB, 1894. 

Btj01·e MB. J USTICE STTBUNG. 
WISE A..'iD OTHEilS c. METilOPOLITA..'i ELECTRIC SUPPLY CO.M I' AN\' , 

The bearing of this case was conclnded on the 2itb ult. 
Mr. Grabam Hastings, Q.C., having been beard in roply upon 

the whole case, 
Mr. J USTICE S1'1nLINO proceeded to give his judgment, in the 

course of which be said that this was an action brought by five 
plaintiffs, who were tenants and occupiers of houses in Manobeater­
street, Manobester ·square, against the defendant company, who 
had erected works in the neighbourhood of that street for tbe 
supply of electricity for lighting and other purpoeea to the 
houses in the surrounding district , and songbt to restrain the com­
pany from carrying on their businesa in sncb a way as to cauae a 
nuisance to the plaintiffs by three different modes, viz., by vibra­
tion, noise and smoke, smuts and grit. Tbe defences put forward 
by the company were twofold-first, it was said that they did not 
carry on their business in such a way as to cause an actionable 
nuisance to the plaintiffs; and, secondly, that even if they did the 
only remedy of the plaintiffs was by compensation under section 
17 of the Electric Lighting Act, 1882, and not by way of iojanction 
or damages. With regard to the second of these defences hie 
Lordship considered it unnecessary for him to go into the subject, 
becanse it so happened that since the bearing of tbia action was 
fi rst commenced the identical question bad been raised before Mr. 
Justice Kekewicb in a case decided by him during tbe present 
sitti~-" Meux's Brewery Company t·. City of London Electric 
Light1ng Company," reported in tbe Timu of April 20. Mr . 
Justice Kekewich appeared to have fully considered the 
question1 and dealt "itl.t alJ the material points. If 11. 

few of tile points taken in this case bad not been touched upon 
his Lordship did not think that, bad they been taken before Mr. 
Justice Kekewicb, they would have affected the conclusion at 
which be bad arrived. Under these circumstances it would not be 
right for bim-Mr. Justice Stirling- to enter into the question 
again. He, therefore, should proceed npon the basis of the con­
clusion at which Mr. Justice Kekowicb bad arrived upon the 
question of law, and accordingly must start with the assumption 
that the defendant company was not entitled to carry on its works 
in such a way as to cause a nuisance to ita neighboun. Upon that 
two questions arose-first, whether, in fact, t he nuisance was 
caused by the works; and, secondly, what was the remedy of 
the {>laintiffs in respect of it. On the question of what constituted 
a nn19ance hie Lordehip referred to the case of "W alter 1:. Selfe " 
(4 D and S., 316), where V.C. Knigbt-Bruce defined it a.s "an 
inconvenience materially interfering with the ordinary comfort 
physically of human existence, not merely according to elegant or 
dainty modes and habits of living, but accordi~ to plain and sober 
and simple notions among the English people. ' That bad been 
referred to and approved of in many cases and par ticularly by 
L'->rd Selborne in "Fleming v. Hislop " (L.R., 11 App. Cas., 691), 
where be said, referring to 11 Waiter v. Selfe," that that case and 
11 all the cases wbicb have followed it have laid down this pro~tion 
in substance, and very nearly io words, if I am not m1ataken, 
that what causes material discomfort and annoyance for the 
ordinary .Purposes of life to a man's house or to his property ia to 
be restramed, subject, of course, to any question which the circum· 
stances of the particular case may raise, and that although the 
evidence d oes not go to the length of proving that health ia in 
danger." His Lordship then referred to the evidence as to the 
existence of the vibration, and to the means which bad been 
adopted by the defendants to get rid of it, and said that it must 
be taken upon the evidence that there was, in fact, a aubetantial 
amount of vibration in the plaintiffs' honses, due to the 
working of the defendants' engines. Did that in law con­
stitute a musance t Tbe test to be applied was that suggested 
by V. C. Knight · Bruce, and adopted by Lord Selborne -
vtz., did it cause " material discomfort and annoyance 
for the ordinary purposes of life 1" The plaintiffs spoke very 
forcibly as to the vibration. They also mentioned the fact of 
noise, but it soomed that the real substantial complaint was as to 
the vibration. The complaint as to the noille mtgbt perhaps be 
regarded as a kind of appendix to the vibration. Hie Lordship 
then further examined the evidence upon the question of the effect 
of tbcl vibration upon the houses, remarking that one of the moat 
remarkable features of it, as pointed out by the scientific witneaaea, 
was its fitfulness. Sometimes it would be felt more in ono room and 
sometimes in another, now in one boose and now in another. But 
taking the evidence of the witnesses as honest etatoments giving 
a fair account of what was experienced in the houses, his Lord­
ship came to the conclnsion that a case was made out of 
interference with the enjoyment in the ordinary way of these 
houses. The ordinary occupation of people Living in them wa.a 
interfered with, and thoro was evidence that the occupants were 
nnable to enjoy their ordinary rest. The evidence bad been given 
with moderation and without exaggeration, though, ~rhape a 
little colouring bad been introduced; but a substantial case' of 
nuisance from tbe vibration had been made out. AA to the noise 
occasioned by the machinery, hie Lordship did not come to the 
same conolus10n. I t was not a 11erious matter of complaint. Still 
less so was the complaint as to smoke. He accepted the 
statement of the defendants' engineer that during the ooal 
strike inferior coal bad to be used, wbicb might have caused 
some annoyance, but t here was no case for an injunction or 
damages as to either noise or smoke. Tba~1 however, was not a 
serious part of the case, and had not materiauy increased the coets 
of the action. lt followed that the Court ought to ~t an in· 
junction and an inquiry as to damages. That in~unction and 
inquiry, however, would be postponed for a time. 'lbe company 
bo.d been unfortunate, and ever eitlce October, 1892, they bad done 
their very best to remove all ground of complaint. If they had not 
succeeded, it was no fault of theirs. 'l'he case presented an 
engineering/roblem which was apparently entirely new and nry 
difficult, an tho company ought to have o. fair opportunity of 
completing the remedial works upon wbicb they were still 
engaged. Haviog regard to the difficulty of the subject, and the 
uncertainty of the auocess of the meana which could be adopted 
it was fair to suspend tbe injunction for three months. Tbe in~ 
junc;:tion an~ in9uiry as to damages would be confined to the 
suhJect of ~bra.t1on, and the defendants would .not be precluded 
from apply1og, if necessary, for a further extenmon of time. The 
defendants must pay the costs of the action.-Ti~~tu. 

TaE landing stage at Braila connecting with the local 
passenger steamen running to Galatz colla~ on Monday when 
1t was crowded by exonnionista. The captain of the British at-m. 
ship Jeney jumped into the water and saved no fewer than aeven 
lives, but many were drowned. 

• 
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CATALOGUES. 

Jardine, John, Nottingham. Patent Special and General Goods, 
including Plummer Blocks, Sbafting, Collars, Couplings, Pulleys, 
Brackets, and Belting. 

L-~eds and London Electrical E:tginoering Company, Limited, 
L:~ed3 and London. Lowrie·Hall Electric COnverter. 

BlJtSbaw, J., and Sons, Limited, Batley, Yorkshire. Wrought 
Iron Pulleys, Shafting, and Friction Coupling. 

Blldwin, James, Devonshire Brass Works, Keighley. Baldwin's 
Pdtont Safety Accessible, Removable, and Renewable Feed Cbeck 
Valvo, &c. 

Waterbouse Electrical Manufacturing Company, Limited, 67, 
s,uthwark Bridge-road, London. Waterhouse Arc Lam{>· 

Wilkinson, G., and Sons, Keighley. Eo~Pneer's Machloe Tools. 
Llthes, hollow spindle turret lathes, two spmdle boring machines, 
surfacing lathes, dynamo wire lappin~ machines, wheel lathes, 
planil_lg machlnes, sl.otting machines1 dnllin~, punching, and other 
roach me tools. A n1cely got up catalogue With name on back. 

Rustoo, Proctor, and Co., Limited, Lincoln.. Fixed and 
Portable Engines and Boilers, Winding Engines, and Traction 
Eogines. 

Hnlme and Lund, Manchester. Pumping Machlnery, Valves, &c. 
Grantham Crank and I ron Company, Limited, Grantham. 

Vertical Boilers of various kinds. Locomotive type Boilers, 
Cornish, Lancashire and Marine type Boilers. 

Riehle Bros. Testing Machine Company, Philadelphia, Pa., 
U.S. A. Designers and Constructors of Special Machinorr. 

Cole, ~farchant, and Morley, Bradford . Corliss Engmes with 
Motley's Patent Gear. 

Magnetic Filter Company, The, 32a, Euston-square, London, and 
Li,·erpool. Spencer's Magnetic Filters. 
Men~ies, James, and Company, Glasgow and London. All kinds 

of Wrought Iron Tubes and~ttings. 
Stovor Mannfacturing Company, Freoport, DJ., U.S.A. Wind· 

mills. The ideal feed mill. 
Jeft'roy Manufacturing Company, Columbus, Ohio, U.S.A., and 

E:~gland; John Davis and Son, Derby. Coal Mining Machines, 
Elevating and Conveying Machlnory, Chain Belting. 

Platt Brothers and Compan7, Limited, Hertford Works, Old ham. 
~hchinery for Opening, Card1ng, Drawing, and Combing Cotton. 

Thornton and Crebbin, Bradford, Yorks. Makers of I ron and 
St'3olworks' Machinery, Sbil?bllilders' and Boilermakers' Tools, &c. 

Caddy and Company, Limited, Nottingham. Caddy's Patent 
Smoke·consuming Chilled-face Fire Bars for all kinds of Furnaces. 

Steward, J. H., 406, Strand, London. Photographic Apparatus, 
Cameras, "Rectiform" Lenses. 

Berend, 0., and Company, 61, Fore-street, London. Special 
Appliances and Matenals, Accessories, &c., for Electrical 
Mechanical, and General Engineers, Ironmongers, and Cbomicai 
Manufacturers. 

Electrical Power Storage Company, Limited, The, London. 
E.P.S. Batteries. 

General ExJ>Ort Association of Sweden, Catalogue of Swedish 
Exports. Edited by Wilbelm Tescb, Managing Director of the 
Association. Stockholm : the Royal Printing Office. Thls is a 
well got up (plide which will be found useful by English merchants. 

Dell, William R., and Son, 26, Mark-lane, London. The "New 
American" Turbine and the Fruen Water Wheel Governor ; 
Turbines, Vertical and Hori7,ontal, for low and higb heads. 

Coward and Iblee, Engineers, "Bath. The Niagara Pulveriser. 
Robinson, A. E. and H., 78, Great Bridgewater-street, Man­

chester. The "H. R." Gas Engine. 
Berond, 0., and Co., 61, Fore-street, London. Grea.se and Oil 

Lubricators, Oil Cans, Grease Fillers, &c. 
Whitmore and Binyon, Wickham Market, Suffolk, and London. 

Roller Flour Mill Machinery. This is a nicely got-up quarto cata­
logue of the machinery now used in rol\er flour mills, including the 
various roller mills, and reduction machlnes for horse feed, six-roll 
mills, scalping and dressin~ machines, reels, brand dnsters, flou r 
dressers, most of them be~ng of Messrs. Whitmoro and Binyon's 
own designs. The catalogue also relates to motive power for flour 
mills, and describes a large mill fitted up for Messrs. JamesTucker, 
Limited, Cardiff. 

Vanghan and Son, West Gorton, Manchester. Shafting (Steel 
and I ron), Couplings, Ptummer Blocks, and various kinds of 
Brackets, Bangers, &c. 

Wilson, John H., and Co., Limited, Liverpool and London, 
Manufacturers of Lifting Machinery, Steam Cranes, Patent Grabs, 
&c. A nicely got up catalogue, showing fixed and portable jib 
cranes for light and heavy work up to 70 tons and with jibs up to 
65ft. in le~b. Harbour cranes, grab dredger cranes, concrete 
making machinery, and steam winches. The catalogue easily 
found by the name on the back. 

Craft and Perkins, Bradford. Friction Clutches, Sbafting, Belt 
and Rope Pulleys, Gearing, &c. 

Wright's Patent Heater Condenser Company, 16, Great George­
st reet, Westminster, London. W right's Patent Machlnery and 
Combinations. This relates to feed-water beaters, steam and 
grease separators, evaporators and condensers, water softeners, 
and_ to what the makers call their compound cylinder release 
ongme. 

Blackwall, .Robt. W., 39 Victoria-street, London. Agent for 
Electric Railway, Light, and Power Specialities. Manufactured by 
Albert and J. M. Anderson, Boston, Mass., U.S.A. 

Hnnslot Engine Company, Leeds, Locomotives. A nicely got up 
catalogue of convenient size of main line and contractor's locomo· 
ti vesand locomotives for light and narrow gauge railways, plantation 
and agricult11ral purposes. Some useful memoranda are given at 
the end of the catalogue. The name is printed on the back. 

Smith and Grace, Tbrapston and London. Cast and Wrought 
Iron Pulleys, split and ordinary, with the makers well-known inter­
changeable screw bush and boss, also Smith's adjustable swivel 
bearin~ and coupling for sbaftiog. 

Demsoo, Saml., and Son, Leeds. Denison's lmproved Weighing 
Machloes and Weighbridges. 

Stone, J., and Company, Deptford, London. Stone's Side 
Lights. Relates to square and round deck and state-room lights, 
and rolling scuttles, .and the maker's now well-known pivoted deck 
house scuttle, with air inlet and outlet ventilating arrangements. 

Mirrlees, Watson, and Yaryan Company, Limited, The, Glasgow. 
Patent To~glo Pressure Regulating Apparatus for Cane CrllShlng 
Mills. This is a nicely got-up catalogue of cane crashing mills, 
fi tted with toggle pressure regulating apparatus, by means of 
which sprin~ of the helical and volute form and of comparatively 
small resistmg power, are enabled to control the pressure upon 
and movement of rolls working under very heavy J;>ressures. This 
a rrangement of spring toggles is one of those sunple yet final 
inventions which come once in a life to inventors. It is remark· 
ably effective, and has now been in use over three years. It is the 
invention, we believe, of Mr. John G. Hudson, M. Inst. C.E., 
whose name is well known to our readers. 

Sporton, Henry, and Company, Chase Side, Enfield, London. 
Mannfacturers of Semi-Positive, Rotary, and Automatic Registering 
and Waste-detecting Water Meters-Sporton's Patents-&c. 

Lang, John, and Son.s, Jobnstone, near Glasgow. Lathes, Bolt 
and Stnd Machines, Pulley Turning Lathes, Milling Machine, 
.MiUing Cutters, Gear Cutting Machines, and Screwing Machines. 

Ba~nall, W. G., Limited, Stafford. Locomotives of every 
descnption, Light Railway Material, Tipping W~ons, &o. &c. 
Tbo interest now taken in narrow gau$e and light roll1ng stock adds 
value to this catalogue, whlch contains illustrations, particulars, 
and prices, not only of standard ~auge but of all kinds of n1rrow 
gauge and light rolling stock Sllltablo for lines from 18in. gauge 
and upwards. It also contains prices and particulars of permanent 
way for light railways, and of portable railways for colonial and 
plantation purposes. 

Mavor and Coulson, 57, West Nile·street, Glasgow. Electric 

T R E E N GI NEER: 

Light and Power. A well illustrated catalogue of tbe maker's 
electrical machinery and distributing apparatus. 

Hayward Tyler and Co., White Cross-street, London, E.C. The 
" Gordon Duplex ~team Pumps." This . relates to t~e Go~don 
steam pumps m vanons s~es, from that sultable to fe~d10g boilers 
up to the large s~ required for waterworks. It 18 made a.s a 
duplex pump with compound engines both of the horirontal and 
vortical form. 

Dick, Kerr, and Co., Limited
1 

London and Kilmarnock. Ga.s 
Engines. Relates to single anct double-acting gas engines from 
about 1-horse power up to 300-horse power in a si ogle cylinder . 

Cobbett, W. Willson, 82, Soutbwark-street, London. "Scandi­
navia " Patent Cotton Machine Belting and Elevator Webbing. 
"Saturn" Improved Hair Belting and Belting Accessories. 

Worthlngton Pumpin~ Engine Company1 London. Worthington 
Pumping Engine, Honzontal and Vertical1 Direct Acting and 
Beam Patterns, High Duty, Triple Expansion, Compound Con· 
densing, Compound and Simple. In this catalogue the vertical as 
well as the horizontal form of W orthington Pump is illustrated and 
described, and particulars given of botn kinds, and of the Wor th­
iogton .hydraulic pressure pumping engine fitted with compensating 
expanSion gear. 

Chamberlain and Hookbam, Limited, Birmingham. The Con­
tinuous Current Meter, the Alternate Current Meter. 

Lancashire Belt, Belting, and Hot~e Company. In the mention 
in our last impression of this catalo~e, the words " bottom belt­
ing" should have been" cotton belting." 

Wood, WFllter A., Mowing and Reaping Machine Company, 36, 
Worshlp-street, London. Harvesters, Mowers and Reapers. 

Manning, Maxwell, and Moore, New York, U.S.A. Railway and 
Machlnists' Tools and Supplies. Thls is a remarkable catalogue of 
nearly eleven hundred pages, illustrated throughout with excellent 
catalogue engravings. Tbe catalogue is 13in. by lOin., and con­
tains illustrated descriptions of every class of tool and requisite for 
not only railway works, but for engineering and mannfacturing 
works of any kind. The tools and appliances for the numerous 
industries not included in engineering work are also illnstrated, 
and the prices given. ~ricultural machinery, tinsmith, road· 
making machinery, sawmill machinery, and everything in fact 
that can be req11ired by a g reat railway company owning not only 
its own rolling stock building works, but its own plant for road­
making, and for conduct of the agricultural operations on farms 
for the growth of the fodder for its own horses. It is, in fact, the 
largest catalogue of machlne tools and appliances with which we 
are acquainted, and is exceedingly well got up. 

AMERI CAN E NGINEERING NEWS. 
(From 01tr 01cm Corrupondmt.) 

Drawl»idfl_u.-Two steel drawbridges are to be built across the 
Illinois and Missisrippi Canal, both having centre piers and arms of 
equal length. Ono of these will be a single track railway bridge, 
150ft. long, 14ft. wide, and with 20ft. clear headway above rail 
level. The pivot pier will be 36ft. diameter, and the turntable is 
to be 20ft. diameter. The bridge will be turned by hand, the 
gearing allowing it to be opened in four minutes. The end lock or 
hatches will be operated from the middle of the bridge, and the 
end bearings will be provided with cams. The floor will be of 
cross ties placed 12in. from centre to centre, bored oat and bolted 
to the track stingers, and the guard rails will be of 6in. to Sin. 
timbers boxed out and bolted and spiked to ties. The live load 
will be 5800 lb. per lineal foot of track, with a ftoor load of 
10,000 lb. per lineal foot on a wheel base of 15ft., supported on four 
equally-spaced pair of wheels. The other bridge will be 126ft. 
long, 20ft. clear width, with 14ft. clear headway above the floor. 
The pivot pier will be 28ft. diameter and the turntable 26ft. 
diameter, of rim-bearing pattern. The gearing will enable the 
bridge to be swung in a complete circle by one man in four minutes. 
The lloor will have 3in. pine stringers, covered by 2in. pine planks 
and a wearing surface of "3in. oak planks, and the roadway will have 
4in. by 12in. pine guard rails faced with angle iron and raised 
above the floor to allow of slush and mud being swept from the 
roadway. A. tramway track will be laid on one side. The end 
bearings will consist of wheel stands with rubber cushlons, and will 
be adjustable as to height. The steel is to be made by the open­
hearth process, and contain not more than Th of 1 per cent. of 
phosphorus. Test members must show- ·oo,ooo lb. ultimate 
strength, 88,000 lb. elastic limit, and 10 per cent. elongation. 

lndictltor ca1·ds fl'om locomofi.:u .- In a recent discussion upon the 
distribution of steam in high-speed locomotives, it was shown that 
in testin.g stationary engines, the engineer has succeeded in doing 
away with a large part of the drum cord connecting the indicator 
with the moving part of the engine, and has eliminated entirely 
the pipe connection for the indicator. He gets the indicator 
directly upon the cylinder. It seems impossible to accomplish as 
much as this in connection with locomotive work. In some experi­
ments to determine the inftuence of the indicator pipe upon the 
form of the card, an indicator was attached close to one end of 
one of the cylinders of an experimental locomotive, and a pipe 
arranged to connect the same cylinder end with a second indicator, 
located above the top of the valve-box. The arrangement of the 
second indicator was in every way similar to that employed in road 
tests of locomotives. The pipe used was 3~ft. in length and f in. 
diameter. It was carefully bent to shape and covered. Series of 
cards were taken from both indicators simultaneously, and the 
indicators were then reversed in J;>osition and the work repeated. 
As the speed increased a very not1ceable difference was found in 
the form of the cards, those from the indicator upon the cylinder 
being always m11ch smoother in outline than the cards upon the 
pipe. There wa.s also an actual difference in the size of the cards. 
The pipe enters into the results as a retarding agent upon the 
action of the indicator, which is a ttached to it. When the motion 
of the indicator pencil is slight, as during exhaust, both indica­
tors gave the same record ; b11t when the exhaust valve of the 
engine closes, and there is an acceleration of pr018ure to be 
recorded, the upward movement of the pencil of the pipe indicator 
is slower than that of the indicator on the cylinder. As a result 
the compression line from the indicator upon the pipe runs lower 
than the compression line from the indicator on the cylinder. 
Again, at the beginning of the stroke, the indicators start out 
pretty well together, but durio~ the rapid fall of pressure just 
before and after cut·off the pipe indicator comes down more 
slowly and gives an expansion line higher on the card as compared 
with the expansion line from the indicator on the cylinder. The re­
sult is that the card from the indicator on the pipe is larger than the 
card from the indicator on the cylinder. The record shows that 
for a speed of 56~ miles per bour the mean effective pressure given 
bf the indicator on the cylinder is to the mean effective pressure 
g'!Ven by the indicator on the pipe, as 1 is to 1·11 ; or, if we accept 
tbe 'record of the indicator on the cylinder as true, the showing of 
the pipe indicator is in error to the extent of 17 per cent. It is 
evident from the results of the experiments that the pipe affects 
the acc11racy of all data which may be derived from the card. 
Thus the pipe indicator shows an excess of steam at cut-off, and a 
still greater excess at release. Its record at the beginning of com­
pression is nearly true, but at the end of compression it shows less 
steam than it should. Mechanical engineers m charge of locomo· 
tives are beginning to realise tbo practical advantages to be 
derived from a more general use of the indicator, and it is to be 
hoped that tbo arrangements for indicating may be simplified and 
made as roliable as possible. 

ll'cUc'Uior.U danM.-ln a paper on "Earth Dams and Reservoir 
Embankments," presented by Mr. D. FitzGerald before the New 
England Waterworks Association, the practice followed for the 
Boston waterworks reservoirs was described, and the accompanying 
sketch represents a typical section of bank about 65ft. hlgb. The 
slopes are 2 to 1 on the inside, with a berm 6ft. wide about 8ft. below 
the flood level. These slopes are paved on a broken stone founda­
tion. The slopes on the outside are 2 to 1 down to the berm-
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whlch.is 20ft. .below the top-and 2! to 1 below the berm. This 
berm lS 6ft. Wide. The outer elopes are covered with at least 2ft. 
of loam. The site is stripped of all soil containing organic 
matter, and after the core wall bae been started the bank is built 
up in 4in. layers, watered slia'btly and rolled. The core wall is o 
concrete plastered with Port1aod cement on the water side and 
with an occasional buttress on that side to stop the creeping of 
the water lengthwise of the dam. The core wall is in some casos 
carried down 40ft. to the rock, and in other cases is in a com­
paratively shallow trench when the rock comes nearly to the 
surface. This wall is lOft. wide at tbo bottom and 2ft. on top. 
Adjoining the core wall on the upstream side is placed selected 
fine and clayey material. The rest of the embankment is of gravel 
or whatever material may be convenient. The slopes, however, 
both inside and outside, should be of loose gravel to prevent the 
slipping on the water side when the water is rapidly drawn down, 
and to allow any leakage to pass freely away on the lower slope. 
Thls is an important point too often neglected. Where the 
material on the slope is of a clayey nature a elide is apt to take 
place, sometimes taking the paving or riprap down with it to the 
bottom of the reservoir. The width over the top of the dam is 15ft. 

One of the advantages of a masonry core wall is that no animal can 
burrow through it, and it is more difficult for any small leak to 
grow la.rger than it is in the case of clay puddle. In the section 
shown it will be noticed that curved surfaces have been given to 
many of the exterior angles of the section, as they are more natural 
and easier to mai.ntain than sharp corners. The berm on the 
exterior slope is for drainage purposes whllo the sod is forming. 
A. gutter is formed in the berm, with slight slopes lengthwise of 
the dam leading to sod gutters running down the bank, to keep 
the loam from being washed away by heavy storms. A.t ono of tbe 
Boeton dams the lower outlet pipe, 48in. diameter, is laid in 
masonry on a rock foundation on the side of the valley. The core 
wall is carried over and around the masonry ; and besides these 
precautions, frequent cut-oft' walls have been introduced along the 
line of the pipe. Another outlet pipe at a higher elevation is 
placed in a tunnel on a rock- foundation, at the other side of the 
valley. This pipe is placed in a tunnel, because it is to be under 
pressn.re. The valve towers or pits are of masonry, and located 
JUSt inside of the core wall, which is continuous behind them. The 
most satisfactory puddle used on these works has been that whlcb 
contained the least water ; but it must be made perfectly homo­
geneous and thoroughly worked. In making a solid bank whlch 
shall be free from sediment, more de.Pends upon the rolling and 
ramming than upon the watering. High embankments for these 
reservoirs have not settled more than !in. in 50ft. 

TB E IRON, COAL, AND GENE RAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHE R DISTRICTS. 

(From our oum Corrupondmt.) . 
THERE was a rather better business done 'on Change in Birming­
ham to·day-Tbursday-than for several meetings past. Satisfac­
tion is expressed that the South Sta1fordshlre and East Worcester­
shlre Coal Trade Wages Board have been able to agree upon the 
new slidin.g scale amicably without there being, as at one time 
was feared possible, a rupture. The terms of the new scale mean 
to some extent, an advanlle of wages, but it is felt to be betto: 
that this should be conceded rather than that the iron and coal 
trades should be disturbed by fuel difficulties. It is the more 
necessary that matters should go smoothly in the local coal 
trade just now, inasmuch as the position is a somewhat doubtful 
one in the other districts of the K1IIftdom which are affiliated to 
the Miners' Federation. By the reVJ.Sed scale, l !<J. per ton, instead 
of 2d. ~ at present, rise or fall in the average selling price will 
vary thlck coal miners' wages ld. per day, the scale affecting thin 
coal miners remaining the same as now. According to the amended 
scale.l the present basis of 4s. 9d. for the average selling price, 
and lls. 4d. and 2s. 8d. for the minimum wages of thlck and thin 
coat miners respectively, will not be altered. But the present 
average selling price of 7s. 5d. may be reduced to 6s. 9d. with· 
out altering the existing rate of wages of 4s. 8d. per day for 
thick coal men, and Ss. 8d. thin coal. The old scale has been in 
operation since 1888. The employers have suggested that the 
new scale should operate automatically every two months, a.s in 
the iron trade. The men, however, prefer to continue the present 
rule, whereby an [audit of t~e ~>?oks to. ascer~ ~oiling prices .can 
be m~de every four months if e1ther s1de demre 1t. The colliery 
propnetors have therefore conceded the point and allowed this 
role to remain as at present. The men urge that it appears to them 
highly probable that in the event of there being compulsory audits 
every two months some customers would take advantage of the 
new rule by withholding their orders when they thought the next 
!'udit '!ould show a reduction. This, however, do~ not take place · 
m the uon trade, and there seems to be no valid reason why it 
sbonld do so with regard to fuel. The real trouble seems to be 
that the men's representatives have sufficient difficulty already in 
collecting the men's ordinary subscri.Ptions to the Board, and as 
each andi_t costs £20 they do not deSire to increase expenses. So 
comparatively small a matter should not, however, be permitted 
to prevent the perfectly automatic working of the scale, and 
doubtless it will not be allowed to stand in the way much longer. 

The new arrangement caused sellers to be less inclined to make 
concess~ons this af~rnoon both in coal and iron, though further 
than this no appreciable effect wa.s observable. Northampton pigs 
were quoted 4Ss., Derbysbires 44s. to 45s., and Lincolnsbiree 46s. 
to 46~. Good Staffordshire forge pigs were quoted 45s. to 4.6s., and 
supenor foundry 48s. to 50s. 

Messrs. R. Heath and Son~, Biddulpb Valley Ironworks Stoke· 
on-Trent, have dropped their quotations 5s. per ton, and no~ quote 
their R. H. or R. D. Crown bars, £5 12s. 6d.; angles and teee 
£6 2s. 6d.; and plates, £6 12s. 6d. These figures are for th~ 
ordinary qualities. The Stour Valley Ironworks of the Corrugated 
Iron Company, Wolverhampton, are to be enlarged by the erec· 
tion o~ four more puddling furnaces. The puddled bars will be 
roll.ed mto sheets ~nd !hen galvanised. The firm evidently do not 
be!Ieve that steel lS gomg to supersede the older metal entirely for 
thiS purpose. 

Mechanical engineers will be glad to learn that " the more 
general use of labour-saving machinery" is one of the chlef remedies 
recommended for the disadvantages sustained by the Birmingham 
gun trade by reason of foreign competition. Thls cure was 
suggested b_r the chairman, Mr. C. Playfair, on Tuesday at the 
annual meeting o~ the members of the Birmingham gun trad~, when 
they met to coDSider the report of the Guardians of the Birming­
ham P~oof House, and to transact other business. In order to 
ascertain as f.ar as possible the difference in the two principal 
s~ts of the mdustry, two of the guardians recently visted 
L'~e. They find that the reason manufacturers there 
are a.bl~ to sell so much more cheaply, especially in the common 
descnptions of guns and revolvers, is because of the many hours 
~orked and the very low rate of wages earned by the men, whlcb 
1n most of tb.e br~nc?es are from 20 to 40 per cent. less than they 
woul~ ?arn lD Blrln.1ngbam for the same cla.ss of work. In the 
machmmg department about 90 per cent. of tbe work is done by 
females, and the inspection is also done by them and as perbape 
fonr-~ths of ~be value of a gun is represented by the iabour employed 
upon It, ,the.Lt~e manufacturers have in this way a g reat advantage. 
If the Birmingham makers are to retain their trade in low-priced 
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guns, they will, in the chairman's opinion have to look to the 
more general us~ of labour-saving machinery, and the introduction 
o f more economtcal methods of manufact ure. Birmingham bow­
ever, still retains its superiority in the manufacture of the better 
classes of guns and revolvers. T~e memb~rs of the gun trade have 
boon _good customers to mecbamcal engmeers for some classes of 
maobtoery for ~any years past. It is satisfactory t o find that 
prospects are bngbt, not only for a continuance bnt likewise for 
an augmentation of t he demand. ' 

NOTES FROM LANCASHIRE. 
(Frtnn our oum Corre.spondent.) 

i\lal(cl~t"·· - The opinion very generally expressed on the 
Manchester Iron Exchange is that the condition of the mar ket 
b~re is, perhaps, w~rse than in almost any other important iodus­
t n a.l _centre; cer~mly there ar~ co~plaints on all sides that 
prachcally no bnsmess o~ any wet~ht IS _coming forward, and the 
tendency as regards pnces continues m a downward direction. 
Tbe ~osition in the eo~ioeering industries remains much as I 
have reported for some time past; it does not get actually worse 
but there is no improvement, except, perhaps that amongst 
machinists there is rather more d oing. ' 
. In th_e coal trad~, as I have anti?ipated previously, the steadily 
tncreastog depresston and the downward movement in prices are 
~ri~giog the wages . question !4t~in to t he front, a.nd the pre­
li~tnary steps are be1ng taken pnor to some proposed reduction 
bemg brought before the Board of Conciliation. The Lancashire 
coalown~rs held a~ important meeting o.u Tuesday with the object 
of secunog the nmted support of propn etors throughout the dis­
trict, including those who are not actually under t be Board when 
the wages question is brought forward, and it is anticipat~d that 
this will be done before very long. 

The Manchester Iron Exchange on Tuesday was fair ly well 
attended, but the business all through was again reported as 
extremely slow. In pig iron users still go on buying only in the 
smallest band-to-mouth quantities, and in most cases the 
order books of makers are getting very low, with the result 
that there is an increasing anxiety to sell. For Lancashire 
pig iron makers stitl quote nominally on the basis of about 42s. for 
forge to 42s. 6d. for foundry, less 2~ at the works, and where tbey 
have specially favourable ra tes of carriage, occasional orders are 
secured at something like these figures; but the lower p rices at 
which district brands are being offered are gradually drivmg them 
out of the market, and to meet this competi tion local makers are 
not boldin~ firmly to their list rates. Lincolnshire iron as regards 
forge qualities is easier, 403. 6d. net c:J.Sh being now about the 
maximum tigu.re that is quoted, and this is not readily obtainable, 
whilst foundry remains at about 42s. net cash , delivered here. 
So far as outside brands coming into the market are concerned, 
Middlesbrough maintains its price fairly well, good foundry 
brands not being quoted under 44s. 4d. to 44s. IOd. net cash, 
delivered Manchester, but Scotch iron is easier, some brands 
having been reduced by makers 6d. t o ls. per too, and delivered at 
the Lancashire ports. Eglinton is not now quoted more than 
46s. 6d., with Gleogarnoclr averaging about 49s. to 49s. 6d. , net 
prompt cash. 

The manufactu rers report t he finished iron trade as ~etting 
g radually worse, and prices continue to give way. Lancashire and 
North Staffordshir·e bars are not now quoted at more than £5 10s. 
to £ 5 12s. 6d. per t on, delivered in the Manchester district, and at 
a meeting of the Hoop Iron Makers' Association on Tuesday, it was 
decided to reduce the official list rates 2s. 6d. per t oo, random 
lengths being now quoted at £5 17s. 6d., and topecial cut lengths 
£ 6 2s. 6d., d elivered Manchester or Liverpool. 

Business in the steel trade continues extremely quiet , with a 
general weakness in prices. Ordinary foundry hematites scarcely 
average more than 53s. to 53s. 6d. , less 2~, with ordinary steel 
billets readily obtainable at about £4 per too, net cash, delivered 
here. In manufactured goods makers of steel boiler plates are 
easier, £ 6 10!>. being now a very general quotation, although some 
still bold out for £6 12s. 6d., delivered in the Manchester district. 

Messrs. Nasmyth, Wilson and Co., of the Bridgwater Foundry, 
Patricroft, near Manchester, have just received ao order from the 
Ship Canal Company for ten hydraulic cranes, t o be erected at the 
~lllford Docks. They have also booked orders for two plants of 
hydraulic pumping engines and presses of the heavy class for 
Eg ypt, the work sent last year , to which I previously r eferred, 
having given excellent results. I may also mention that Mr. 
'I'homas Daniels, M.I.M.E., who has been asl!istant- manager 
at the works for the last eleven years, has just been appointed a 
director of the above firm. 

I have previously referred to the very successful well-boring 
operations carried on by Mr. Thomas Mattbews, of West Gor ton, 
Manchester, for obtaining water supplies for manufacturing re­
quirements ; and a couple of pumping plants he has recently com­
pleted for Messrs. Joshua Hoyle and Sons, at their mills in Bacup, 
deserve some special notice. The above fi rm commenced to search 
for wa ter in an old well, and after some months' work found at a 
considerable depth what they were advised by the engineers would 
be a permanent supply, but a pump placed in the bore-bole did 
not produce quite t he anticipated result. Tbey, however, com­
menced again from the surface, boring a 16in. bole, the work being 
entrusted to Mr. Thomas MaUbews, one of his patent pumps of 
sufficient size being placed in the bore-bole, and the firm have now 
secured an ample supply. Tbis was followed by boring opera­
t ions at another of their mill , and they have now, after nearly 
a year's work, succeeded in coming upon a similar spring, 
capable of supplying from 30,000 gallons to 40,000 gallons per 
hour. The first of these pumps has a bucket 9in. diameter, 
working a stroke of 16in., a ram 6ain. diameter, and the 
engine driving it has lOin. cylinder, with 16in. stroke. The bore­
hole is, as al ready stated, 16m. in diameter, and the pump bucket 
il placed 120ft. below, the ram 16ft. below, and the engine 
on the surface. The pump lifts 10,000 gallons per hour when 
running forty-eight revolutions p r minute, and the water is de­
livered in a constant stream about 12ft. above the ground. The 
second pump has a bucket 12;iin. diameter, a ram S~io. 
diameter, and the engine cylinder is 16io. diameter, all working a 
stroke of 3ft. The bore-bole, in this case, is also 16io. diameter, 
the pump bucket being placed 120ft. below, the ram 25ft. below, 
and the engine on the surface. When running thirty revolutions 
per minute, t his pump lifts 2500 gallons per hour, and the water 
is delivered about 12ft. above the smface in a constant stream. 
Mr. Mattbews, I may add, has introduced special methods for 
boring through the hardest strata, and his patent a.rraogemeot of 
engines and pumps is specially adaptable for deep borings, where 
only a small space is available, as a pump capable of lifting 10,000 
gallons per hour can be placed in a bore-bole Uin. diameter. With 
these pu~ps, which e:re SO?Je~imes driven direct, and. sometimes 
with geanng, expeodtve smk10gs and frequent lowenog of the 
pumps are avoided, and t he upper and lower waters can be 
separated at any given depth, and raised from any portion of the 
bore-bole. 

Although, in the coal trade, no general reduction in prices marks 
the beginning of the month, the Lancashire Coal Sales Association 
not having made any officialo.lteration in their list rates, there is 
in other directions some easing down in prices. On one or two 
descriptions of round coal the Manchester firms have levelled 
down their pit and wharf prices 5d. per too, and colliery proprietors 
hero and there, in other Lancashire districts, are also making 
t~ligbt reductions. At t he pit mouth prices still average, however, 
ubout lls. to lls. 6d. for best Wigan Arley, with seconds Arloy 
und Pemberton four-foot averaging lOa. to lOa. 6d., and common 
r ound coals 7s. 6d. to Ss. 6d. per too. E ngine claMes of fuel still 
move off fairly well, but supplies are more plentiful, and 
prices as a result not quite so firm. At the pit mouth common 
slack averages 5s. to 5s. 6d.; best slack, 6s. to 6e. 6d. ; and burgy 
and through-and-through coal, about 6e. 9d. to 7e. 3d, per ton. 

ENGIN E:E R. 

F or shipment the demand is very unsatisfactory, and Lancaahire 
steam coal does not average more than Ss. 6d. per ton, delivered at 
the Mersey por ts ; whilst coal at under even this low figure is 
coming in from other districts. 

.Barrow.-Tbere is an improved tone in the hematite pig iron 
trade this week, and sales have increased, especially on local 
acr.ount. Makers, however, do not report any accession of business 
from foreign, continental, or colonial sources, but home sales are 
g reater, and t here is, ~eoerally speaking, a f uller consumP.tion of 
Bessemer qualities of 1ron. This to a great extent is attributable 
to the fact of briskness in the shipbuilding and engineering trades, 
largely on account of Admiralty orders and the increased con­
sumption of Bessemer metal. 'fbere is, however, practically no 
t rade in forge and foundry qualities of metal, and smelters pro­
duce very little now of this class. 

P rices are easier nt 44s. 8~d. sellers net cash, and 44s. 7~. 
buyers. Makers are quoting 45s. 6d. for mixed Bessemer numbers 
net f.o.b. There are thirty-six furnaces in blast, one having been 
lighted during the week at Cammell's works at Workiog ton. In 
the corresponding week of last year thirty-three furnaces were in 
blast. Stocks have increased during the week to the extent of 
1647 tons, and now stand at 136,980 tons, or an increase of 42,357 
tons since the beginning of the year. 

The iron ore trade is quiet, al though there is undoubtedly an 
increased local consumption consequent on additional furnaces 
having been lighted. There is still a small export of iron ore • 
Scotland , Wales, and elsewhere. P rices of ordinary qualities are 
still Ss. 6d. to 9s. per ton net at mines. 

Steel makers are busier in the Siemens-Martin departments. 
The Barrow Steel Company have booked an order during tbe week 
for 10,000 tons of ship-plates from Messrs. Neleoo Bros., Glasgow, 
through their Barrow agents, Messrs. H anoay and Clarke. They 
have also booked 1500 tons of plates from Messrs. Laird Brothers, 
Birkenbead. This is in addition to 5000 tons of plates booked by 
the same 1'ompaoy last week from the Naval Construction and 
Armaments Company. Prices are steady a t £5 7s. 6d. for ship­
plates, £ 5 10s. for angles, and £ 6 for boiler-plates. A few new 
orders for steel rails have been placed during the past few days. 
Tin bars, hoops, billets, and steel castings and forgiogs are in 
request. Other branches of t he steel trade are quiet. 

Shipbuilders and engineers are very busy, and in all departments 
greater activity may be expected. The town of Barrow is, however, 
deluged by men seeking work. 

The shipping retur ns show t hat the eltports of pig iron during 
last week from W est Coast ports amounted to 5722 tons, as com­
pared with 3216 tons in the corresponding week of last year, an 
mcrease of 2506 tons. The shipments of steel last week only 
r eached 8602 tons, compared with 13

1
603 tons in the corresponding 

week of last year. 'l'be exports of p1g iron t his year to 30th April 
represented 133,825 tons, compared with S7,478 tons in the same 
period of last year, an increase of 46,347 tons. The shipments of 
steel to date tbis year represent 114,898 tons, compared with 
147,539 tons in the correapoodiog period of last year, a decrease of 
32,641 tons. Freights are low, and only a few cargoes are offering. 

The coal and coke trades are steady, and there is an increased 
consumption to note. P rices a re unchanged, but deliveries are 
rather more full than of late. 

THE SHEFFIELD DISTRICT. 
(Frtnn our oum Corr~.) 

THB coal trade still continues as depressed as ever. Alt hough it 
is reported that the cooler weather has slightly improved the 
demand for household sorts, there is no perceptible difference in 
t he Metropolitan and Eastern Counties or local business. Mer­
chants, however have got the idea that values will not go much 
lower after the I s. per ton reduction usually made in May hllS come 
into effect. Stocks are said to be rather less, owing to the reduced 
output. South Yorkshire coalowners working gas coal seams have 
been endeavouring to come to a common agreement about prices. 
They are, of course, naturally reticent in giving information about 
the private conferences that are held, but it is no secret that the 
intention is to endeavour to obtain an advance of ls. 6d. per ton, 
which was arranged for last year, when, owing to the defection of one 
or two colliery owners, tbe movement was a bandoned. If the coal­
owoerscould obtain this advance, with a prospect of a corresponding 
improvement in locomotive fuel, the situation would be very much 
improved from their point of view. Complaint is freely made as 
to the unprofitable nature of work in the thin seams, and MO:ISSrs. 
Newton, Chambers, and Co., of Thomcliffe, gave notice on Tues­
day to the people employed at Tankersley and NewbiiZlrin with a 
view to closing these pits. The notices will affect nearly -!100 bands. 
Mr. Chambers told a deputation of the workmen tbat they were 
compelled to take this step, as latterly they had been working 
Tankersley and Newbiggio at a loss. It is believed that other pro­
prietors working the tbi.o seams will be obliged to take a similar 
course. 

Silkatooe house coal is now quoted at 10s. 6d. to Us. 6d. per 
t on at the pits ; Barosley house from Ss. 6d. to 9s. 6d.; other 
qualities from 7s. 6d. per ton lower. House coal varies very much 
at present, owing to the competition of such orders as are in the 
market. There is a good deal doing in steam coal from Barnsley, 
the consignments forwarded to Hull and other Humber ports 
being larger than is usual at this period of the year. Still, the 
demand is not brisk or great enough to secure an advance in prices. 
Barnsley bard coal does not make over 7s. 6d. to Ss. 6d. per ton, 
while other qualities can be bad f~om 7s. to Ss. per ton. This 
class of coal will no doubt be in better request when the uncer­
tainty in price has settled down. In manufacturing fuel, good 
slacks command from 4s. 6d. to 5s. 6d. per ton, which is rather a 
poor price, owing to the supply being far in excess of requirements. 
Smudge and small coal remain as dull as ever. Generally not 
more than two to three days a week are being worked at the pits, 
yet the weight brought to bank is more than is needed. Work is 
now going at the Canklow pit of Messrs. John Brown and Co., who 
have recent ly completed a new shaft at their Aldwarke Colliery. 
Tbere is some expectation, too, of the Swallow Wood mine, which 
was closed more t han a year ago, being shortly re-opened. 

A fall of 5s. per ton in Staffordshire iron, the result of severe 
competition, lowers quotations below the rates of January last 
year. North Staffordshire common bars are now quoted at 
£ 5 12s. 6d. ; best bars, £6 ; and angles, bridge, and tee plates, 
£6 2s. 6d.; best angles, £ 6 12s. 6d.; hoops, £6 lOa. 6d.; best plates, 
£7 2s. 6d. This heavy drop is not likely to affect Sheffield prices 
to any great extent, :J.S iron is largely made in our district to meet 
local requirements. It is noteworthy that while the Staffordshire 
makers are lowerin~ their prices, those in Cleveland and the North 
are increasing the1rs. In the Sheffield district prices rule from 
£5 lOa. to £5 15s. for bar iron at makers' works, merchants requiring 
the larger quotation for good lots. The demand for steel is again 
duller, owing to various causes, chief amongst which are the 
unsettled condition of the coal trade and the lack of orders from 
the Continent, t he Colonies, and more distant markets. From 
Germany and several other continental parts some good orders 
have recently been received for the higher class of crucible steel. 
Generally, bowe,' er, the manufacturers report that the demand is 
lighter than it WllS at the corresponding period of last year. 
Bessemer billets are quoted at £fJ lOa. per ton ; Siemens-Martin 
acid steel, £6 ; bematites, 63s. t~ 548., deliyered in Sheffield ; forge 
iron, 408. 6d. Increased work IS now gomg on at the Parkgate 
Ironworks. Some good orders continue to come in for railway 
material, but there can be no full employment for the plant untll 
tbe home demand is helped by a. revival in foreign markets. 

In the lighter industries the Sheffield cutlery and plate firms are 
but indifferently employed . In t he latter trade there hu been a 
large expansion of the silver !'od electro departments during the 
last six months, Sheffield bavmg taken a decided advance in this 
business. In general, cutlery trade appears to be getting even 
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worse. It is noteworthy, however, that several foreign and colonial 
markets are beg:ionin~ to order pretty freely once more. South 
Africa is becoming an 1mportant customer for common cutlery; as 
that g reat land gets opened up a higher class of goods will un· 
d oubtedly follow. Superior grades of files, cutlery, and good tools 
are being sent to South America, and there are botter accounts 
from Australia. The American demand is still paralysed by the 
uncertainty associated with the Wilson Tariff Bill. Makers of 
spades, shovels, edge tools, and circular saws report that t hey are 
very well off for ordera. New Zealand has recently sent some 
good work to Sheffield for cutlery and tools, and considerable 
q uantities of low-priced goods are being forwarded to the Gold 
Coast to be bartered for with the Kaffirs. Several houses a re ex­
tremely well employed in files, particularly for Russia and Ger· 
many. 

Messrs. Newton, Chambers, and Co. opened their new premises 
at the Moorhead, Sheffield, on Monday, when Mr. T. C. Newton, 
J .P., presided over the loncheon in the large room of t he establish­
ment, the other directors present being Mr. A. M. Chambers, J.P., 
Mr. George Dawson, J.P., and Mr. J. Y. Cowlisbaw. There were 
also present the Mayor- Alderman Foster- the Master Cutler ­
Mr. George Howson-and about 150 other gentlemen representing 
the professional and commercial life of the Sheffield and South 
Yorkshire districts. The building has been erected after t he 
Moorish style, and is a practical recognition of the utility of iron 
as an architectural material. This point was recently forcibly 
urged by Mr. Aitchiso~~ Professor of Architecture at· tbe Royal 
Academy, and Messrs . .Newton, Chambers, and Co., as large iron­
founders, have been amongst the first to introduce it. The whole of 
the iron used in the construction was made by the firm. During the 
proceedings it was mentioned that Messrs. Newton, Chambers, and 
Co. bad been in existence more than 100 years, that their output of 
coal reached a million tons per annum, and the produce of p1g iron 
in the same time about 30,000 tons. Mr. Chambers stated that a t 
Tborncliffe the company, through the ingenuity of Mr. Thomas 
Smith, bad pntctically overcome thesmoke question. They turned 
their smoke into oil, and the incoodensible portions of it were 
carried to their boilers and burnt. By this means steam for a larg e 
amount of work was raised, and it was done without any sign of smoke. 
The building is practically a complete framework of iron and steel 
tilled in with bn ckwork for the external walls of the upper fioors, 
and left open on the e-rouod floor, t hus securing the greatest avail­
able width for show wmdow, and a*be same time revealing the iron 
construction, the latter being prominently displayed as a striking 
feature in the general architectural effect. 

It has already been stated in THE ENOINUR that Messrs. John 
Crowley and Co., Meadow Hall Works, and Messrs. J. Grayson 
Lowood and Co., of Sheffield, Deepcar, and Middlesbrough, are to 
exhibit at the Antwerp Exhibition, which is to be opened by the 
King of Belgium in person on the 5th of May next. 'I'wo other 
local firms are also to exhibit, vi.z., Messrs. Atkinson Bros., of t he 
Milton Works, in cutlery, files, wood horseshoe, and cabinet rasp~~, 
&c. The Hardy Patent Pick Company, will show their paten~ 
"Devil" d isiotegrator, "Multiple" grinder and magnetic separator 
in motion. At another stand the latter firm also exhibit a collec­
tion of picks, hand-boring machines, hammers, shovels, forks, 
spades, and various kinds of agricultural and general tools. 

THE NORTH OF ENGLAND. 
(Frtnn our oum Corr~.) 
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TBE condition of the market cannot be described n.a satisfactory 
at present, there being a decided lack of animation, and a tendency 
in prices that induces consumers and merchants to bold off from 
further purchases, as they expect to be able to place their orders 
on more favourable terms than those at present r uling, as contracts 
are gettiug cleared off the producers' books, and there will appa­
rently before long arise the necessity for securing others ; indeed 
in some departments this has already come to pass, for there are 
not enough contracts on t he books to keep the mills in full opera­
tion. As a r ule, however, no complaint can yet be made of any 
lack of employment, and the production is on a larger scale than 
it has been for several years. The pig iron exports from the Tees lllSt 
month reached 81,3-7S tons, which is more than has been recorded 
in the corresponding month of any year since 1889, and is above 
the average. Of manufactured iron and steel, the exports were 
good last month, reaching 35,086 tons, as compared with 84,409 
tons in March, and 30,646 tons in April, 1893. Another good 
feature which affords also testimony of the scarcity of Cleveland 
pig iron in makers' bands is the large decrease of the stock in the 
public warrant stores-10,958 tons last month, Connal's stock being 
reduced to 100,587 tons on April 30th, yet in spite of this warran~ 
are weak in price. That there is great activity in production and 
deliveries is also apparent from the traffic returns of th e N orth-Eastern 
Railway, which show a much larger increase this half-year than 
any other of onr railways, there being an increase last week of 
£7956, bringing the increase so far this half year up to £110,999. 
But all this has no iolluence in strengthening the market, for con· 
sumers bold that it simply shows how good trade has been, and is 
no criterion of what it may be in tbe future. The general idea is 
that trade will be quiet in the summer, with prices more in favour 
of the buyers. Shi{'pers have bought nearly all the iron they will 
need to deliver dunng the spring navigation season, and are in· 
different about making further p urchases, when they expect that 
by waiting they will have less to pay for what t hey buy. T hus 
there is an absence of new business, which is very disappointing 
after the promise of better times, which seemed a shor t time ago 
almost certain to be realised. 

The price of No. 3 Cleveland G. M. B. pig iron is generally some­
what less than it was last week, and not only has less been offered, 
but less has been taken both by merchants and makers. Most of 
the latt er bold t o 36s. 3d. {'Gr ton for this and neltt month's deli­
very, and some of the lead1ng brands are maintained at 3d. to 9d. 
above that ; but, as a rule, buyers have only offered 36s., and bavo 
found that they could purcbaso at it both from merchants and 
some of the producers, though the latter have sold at tbnt to old 
customers only. Cleveland warrants, in spite of the large with­
drawals from store, have further declined, and holders who at the 
beginning of the week were asking 3&. Hd. cash, were offering at 
36s. ld. at the close on Wednesday. 'flhe scarcity of the com­
moner qualities of Cleveland pig iron is as great as ever, 
and as much is realised for No. 4 foundry as for No. 3, viz. 
36s., while for grey forge 35s. 6d. has to be paid, for mottled 
35s. 3d., and for white 35s. 6d. The relatively hi~b prices which 
the producers are getting for these commoner qualities renders the 
position more tolerable for the prod ucer t han it otherwise would 
be, but even under the most faYourable circumstances there cannot 
at present be much profit in the manufacture of pig iron. Hematite 
pig iron is in quieter request, and lower prices ar e taken. T be 
production appears to be 10 excess of t he requirements, because 
Connal's stock of Cleveland bematite increased by 3963 tons last 
month, or 6760 to~ in March and Afril together , the quantity 
held at 30th nlt. bemg 41,29S tons. 0 course the situation in this 
bntocb cannot be accurately gauged, because no particulars 
are available as to the stocks of bematite in makers' hands. 
M. Nos. of East Coast bematitc iron are quoted at 45s. per too 
but 44s . 9d. and even 44~. 6d. a.re accepted, and consumers ar~ 
reluctant to give even the last-named, because wnrraots are lower 
though Ell!Jt CollSt warrants have not fallen so much as West Coast: 
The adoptiOn of the eight hours' day at t he Seaton Carew blast 
furnaces appears to be attended with success, and on Wednesday 
next the representatives of the Cleveland Blast Furnacemen's Asso· 
ciation will h!lve a coofereoc~ with their employers at Middles­
brough to d1scuss the question of the general adoption of the 
system. . On Tuesday the Skinoingrove I ron Company commenced 
the erection of two more furnaces at their works near Loftus-in· 
Cleveland. Situate in the extreme east of Cleveland, folly twenty 
milee from Middlesbrough, the company were not well placed for 
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getting rid of their iron advantageously until they coo.strocted a 
shipping place in the bay opposite their works about two years ago, 
and now they can dispoee of a good deal more iron tban their 
niatiog two furnaces are making, a ll they produce being shipped. 

TIJe exports of iron and ateel from the Teee last month were 
very satisfactory, reaching 116,464 tons, a.a compared wit.b 114,226 
tons in March, and 111,683 tons in April, 1893. In manufactured 
iron and steel 35,086 tons were exported, against 34,409 tons in 
March, and 30,546 tone in April la.at year, and of last month's 
nearly half- 16,240 tons- were sent to India alone, while Italy bad 
2000 tons. Of pig iron 81,378 tons were shipped, this being al.lovo 
an April average, and tbe boet April return that has been made for 
five years. Germany and Scotland together took nearly five. 
eightba of all the pig iron sent from tne Tees, Scotland taking 
25,975 tons, and Germany, direct and t•i4 H olland, 22,377 tons. 
But ii we add the 69.51 tons of iron ~hipped at Skinniogrove l~t 
month to the quanttty soot from Mtddloebrough to SCotland, 1t 
would appear tbat Scotch consumers received 32,926 tons of pig 
iron made in this district. To Italy the deliveries were above the 
average-6076 tons. It is satisfactory to see sucb a good busineee 
done with Japan, 3570 tons of iron and steel were sent from 
Middlesbrough, of wbicb 2760 tons were pig iron. 

The finished iron trade of tbo North of England is becoming 
slacker, and some of tbo bar manufacturers are so badly off for 
oontracta that they cannot keep their establishments in full opera· 
tioo. Tbey report that tbe inquiry is very small, smaller in fact 
than it was at anr time last year and the spurt has entirely died 
away. Tbia is so 10 the steel trade also, but there are still plenty 
of contracts on t be books, and tbe mills are kept fully going. Tbe 
improvement in tbe early part of t he year was chiefly con tined to 
tbe steel plate and angle branches. Common iron bans are quoted 
£5, but may be bought at 2s. 6d. per ton less; iron ship angles 
are at £4 1~. 6d.; iron ship plates, £4 17s. 6d.; iron boiler plates, 
£5 17s. 6d.; steel ship plates, £5 ; steel ship angles, £4 15s., all Ieee 
2! per cent. f. o.t. at producers' work!. Heavy steel rails a re 
olfered at £3 12s. 6d. net at works, b ut buying i.~ almost at a stand. 
s tilL 

Engineers are fairly well situated, but tbe strike of moulders 
wbicb is still going on is hampering their operations. Tbe Mayor 
of Stockton ba.s been offering to act a.a mediator, but neither 
routers nor men are ret in a mood to tolerate outai-Je interference. 
The men stick to tbetr demand for considerably increased wages, 
and the employers declare that they cannot see their way to give 
any advance, !or the improvement has been cbie6y in the amount 
of work received and not in the price realised. They consider the 
demand of the men premature, and not warranted by the s tate of 
trade. The inconvenience caused by this strike will probably 
rfllult in some of the other works having a prolonged holiday at 
Wbiteuntide. 

Mr. J. R. Crostbwaite, ironfoonder, Tbornaby·on·Tees, has 
patented another form of register stove or fire·grate. By means of a 
cowl or hood, the rapid flow of the air up the chimney is io~enionslyl 
t hough not entirely, checked, and a lessened consumption of foe 
yields a much greater beat. 

Though tbe Nort.b of England has not been succeesful in securing 
any of the orders for vessels just given out to private shipbuilders 
by the Admiralty, Messrs. Hawthorn, Leslie, and Co. have got 
the order for tbe engines of the battleship Victorious, which is 
being built at one of the royal dockyards. These engines will cost 
over £100,000. 

Tbe coal trade is generally dull, even in Northumberland, where 
it should be very active, now tbat most of the Baltic ports are 
open, but it is somewhat affected by the refDEal of the miners to 
agree to tbe 3f per cent. reduction iu wages claimed by the 
employers, and which their own Executive Conncil have advised 
them tbey have no other honourable course but to accept. The 
reproeeotatives of tbe owners and of the men wiU meet again on 
Sat urday to further consider the situation. .Meanwhile ootbin.g 
appea.rs to be doing towards establishing tbe Coaciliation Board 
that is proposed. In Durham it is likely that such a board will be 
established before long, as all sections of the men are in favour of 
it. At the Newfield Colliery, near Hunwick, Messrs. Bolckow, 
Vaugban and Co., have for some time been carrying on boring 
operations, and have at last come upon what is recognised as the 
Harvey seam of coal 2ft. 9in. thick. Tbe coke t rade is not so 
a.ctive as it was, but the prices are maintained. 

NOTES FROM SCOTLAND. 
(From 011r 01m Corr~) 

THB Glasgow pig iron market has been quiet tbis week, with a 
declinins tendency in the prices of warrants. On most days the 
transactions have been few and comparatively small in amount. 
Scotch warrants have sold from 428. 8d. to 42& ~. , and Cumber· 
land bematite from 448. lOd. to 44.s. 7~d. Comparatively little 
attention has been paid to Cleveland warrants, which are nomi· 
nally 36e. lld. cash. Middlesbrough bematite is 448. cash. 

T here is a steady, although not a very large bnsioeee in makers' 
pig iron for the homo trade. Several of the special brands are 3d. 
to 6d. per ton higher. G.M.B., f .o.b. at Gl.e.a«ow, No. 1, is quoted 
«s. 3d.; No. 8,438. ; Carnbroe, No. l, 45e .• "6<1. ; No. 3,448. 6d.; 
Clyde, No. 1, 49s. 6d.; No. 8, 46s. 6d. ; Gartaberrie, No. 1, 5la.; 
No. 3, 4&. ; Summerlee, No. 1, 52s.; No. 3, 48s.; Calder, No. 1, 
523. 6d. ; No. 3, 48s.; Coltooea, No. 1, 56s.;.N~. 3, 6ls.; Glengarnock, 
at A.rdrosaau, No.l, 60s.; No. 3, 47s. ; r.glinton, ?!o. 1, 47e. 9d. ; 
No. 3, 448. 9d.; Dalmelliogton, at A.yr, No. 1, 4f8.; No. 3, 45s. ; 
Shotts, at Leith, No. 1, 54.8. 6d.; No. 8, 60s. 6d. 

The shipment of pig iron from Scottish ports in the past week 
amounted to 6480 tons, compared with 8257 tons in the correspond· 
iog week of last year. There was dispatched to the United States 
30 tons ; South America, ~ ; Indiat}05 ; Australia, 70 i France, 
130; Italy, 694 ; Germany, 160 ; .Holland, 570 ; Belgtum, 30 ; 
Spain and Portugal, 50 ; other countries, 82; the coastwise ship· 
menta being 4039, again at 4577 tons i.n the same week of 1893. Tbo 
total shipments for the year to date amount to about 881000 tons, 
compared with 106,000 tons in the first four months of last year, 
and of the total about 64,000 tons, or rather over one·half are 
coastwise shipments. Tbe foreign trade, it will tbns be seen, has 
not so far made any improvement upon this time last year; and 
the coastwise shipments show a decrease of about 9000 tons. But 
while the outgoio~ trade is thus limited, there are substantial 
increaaoe in the 1mporta into Scotland of both Cleveland and 
Comberland iron. 

An additioMI furnace has been put on hematite pig iron at 
the Glyde I ronwork!!, and there are now 73 in operation, compared 
with 72 in the preceding week! and ~1 in the correspondin~ w~k 
of last year. Tbe gradually mcrea.srng output of hematlte p1g 
iron is indicative of an increasin~ CODllumptioo. Stocks of t his iron 
have no doubt been nccumulatiog in tbo North of England , bot 
the supplie.~ on the par~ of Scotch makers are understood in most 
cases to bo made almost direct from the furnace. 1'be prices of 
hematite a re steady, and very modera te compared with what they 
have been in former times. 

Tbe steel trade is active and continues o expand, the demand 
for mild !lteel for manufacturing purposes being now exceptionally 
good, and certain to expand stlll further owing to what may now 
be almost de~ribed as the boom in the sbipboilding trade. There 
appears to be a rather firmer tendency in prices, although com· 
petition is almost as keen a.a ever. 

The progress of the malleable iron branch in tbe direction of im· 
provoment is slow ; indeedl some merchants and makers do not 
report any imrrovement. l nqnirioe for shipment are unaatisfac· 
tory. Sovera departments of the manufactured iron trade a re 
exbibitin~ signs of improvement. In the foundry trades there is 
more do1ng, esp9cially in general castings, some of the pipe· 
founders be10g still, however, much in need of orders. Tbe re· 
duction in the prices of S taffordshire iron is un!ortunate for the 
Scotch makers M far as their trade with the West of England is 
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concerned. There is a good deal of restless noes am~ng ao~e grades 
of workmen on the question of wages, and partial. strike:' ha!e 
occurred hero and there ; but it is hoped that these ddficulties wtll 
be overcome without any serions consequences. 

Tbe shipments of iron and steel maoufac~ured goods from 
Gl~~~gow in the past week embraced locomoti_ves, worth £1440; 
sewing machiooe, £1986; ot her machinery, £t427; steel goods, 
£8176; and miscellaoooue iron goods, £18,614. 

A. regards tbe coal trade the sbiJlmeota in the past week 
reached 153,293 tons, compar~ with 152,650 in the corroepondi!'g 
week, being a full average for the season. Tb~ aggregate sh1p· 
menta since the beginning of the year give an 1ncrease ov~r ~he 
corresponding periOd of 337,140 tons. The volume of the sh1ppmg 
hilliness is tbns fairly satisfactory, but prices have been gradually 
receding, and the output all over is d ifficult to absorb. T be 
absence of large contracts for the Continent this reason, which 
have been bold in former years, is felt to be a serious disadvantage. 
With the present week, a reduction of la. per ton has been made 
in the price of household coals for domestic consumption. Tbe 
prices f.o.b. at Glasgow harbour have also been reduced, main coal 
being quoted 6s. lOd. to 7s.; splint, 7s. 9d. to Ss. ; et!, Ss. to Ss. 3d. ; 
and steam, 9s. to 9a. 3d. per too. 

Meetings of the coalmasters of Ayrshire, ~narkshire, and 
Airdrie and Slamannan were held in Glasgow on Wednesday, 
when it was agreed to reduce the colliers' wages l s. per day from 
Monday next. 

WALES AND ADJOINING COUNTIES. 
(From 011r 0tm C07"'"U'fXY!Yd ) 

To& coal trade generally has been quiet, and the price both of 
steam and house coal cootinuoe to droop. So far tbe decline is very 
gentle, yet when prices at present are contrasted with those of a 
few months ago, the contrast is marked, and compared witb the 
highest prices obtained since the turn of tbe coal tide, very 
perceptible. Tbe leading figu re now for best steam is Us. to 
lla. 6d., and it may be remembered that 15s. and even 16s. has 
been touched by best coals. The astuteoeee of coalowoers in 
concluding very largo contracts, some at a price exceeding present 
quotations, will now be admitted, even by the colliers, who once 
held the opinion that in arranging contracts they ought to have a 
band. Coal exports last week wore large, as usual, and will con· 
tinue, it is expected before tbe Wbitsuntide holidays set in. 

On 'Change, Cardiff, tbe principal topic tbia week was that coal 
orders were coming in tardily, making the future outlook rather 
gloomy. The result of the <J.Uietneee bas been an idle day now and 
then at the collierioe : and 11dings have presented a more crowded 
look than is pleasant to note. 

Big cargoes continue to be in evidence. On the last day of April 
thoro was a large number of steamers dispatched with cargoes of 
over 3000 tons, and on the let of .May one notable cargo of 7400 
tons for Bombay. 

The following prices ru ied this week in Cardiff :-Best steam, 
lltt. to U s. 6d.; seconds, lOa. 6d. to 10s. 9d. : inferior, 9s. 9d. to 
lOa. ; small, !H. to 5s. 3d.; best house coal, lla. to lls. 3d.; No. 3 
Rhondda, lOa. 9d. to Us.; br ush, 9s. to 9s. 3d.; small, 7s. to 
7s. 3d.; No. 2 Rhondda, 98. to 9s. 3d. ; through, 7s. to 7s. 6d. ; 
small, 5s. to 5e. 3d. Most of these prices are low, but I have a 
strong impreeaion, especially as regardsl.arlle and small steam, that, 
aJ a coal broker expressed himself this week, "the bottom has been 
touched." I should not like to venture on the same prediction as 
regards boose coal. 

ln coke tbe state of t hings is voted bad. The stoppage of 
Rhymney and Tredegar Works was a groat misfortune, as tbe make 
now comes into competition with that of the Rhondda and other 
districts. The Rbymney coal and coke wagons are being ener· 
getically worked. Cyfartbfa, formerly a large buyer, now turns 
out a coosidemblo quantity. Hence, it is no wonder that coke 
prices are low. Quotations are d own to Ha. 6d. for furnace, and 
even lower prices a re named, and foundry is at 16s. to 16s. 6d. 
Patent fuel manufacturers ore redocing their quotations, and best 
brands are selling at Cardiff at lle. to lls. :sd. Swansea prices 
from 10s., and only a small trade doing last week. The only 
cargoes doepatcbed were to France 1380, Austria 1600, home porta 
120 too.s. Pitwood prices mai.otaioed. 

Tbe outlook in iron and steel is better. A cargo of 670 tons of 
rails wa.a dispatched to Dram men this week from Cardiff, and iron· 
masters say that a few moderately·large rail orders have been 
placed within t he last few daya in tbe district. S teel sleepers, 
small goods, and oven Beeeemer bars-considering the slackness at 
the tin·plate works-are in better demand. At Cyfartlifa works 
there was a very good make last week of round and ordinary tin· 
plate bars. Thoro has boon a considerable quantity of foreign ore 
brought in this week, Blaenavoo and Dowlais taking a prominent 
place amongst the importers. Quotations are firm, and the selec· 
tion offered at Cardlff will be seen to be a varied ono :-Beat 
Rubio, lls. 6d. to 12s.; Almeria Campanil, U s. 9d. ; Bilbao Cam· 
paoil, 15e. ; Tafoa, lb. 3d.; Garucba, lls. 3d.; Red Seripbos, 13s. ; 
Pormao, 10s. 9d. to lls. 

On 'Change, Swansea, this week, it was remarked that the pig 
iron warrant trade was stationary and little doing, but a decrease 
in the stocks of Middlesbrough and Soot:h. For sbip·platea there 
was an improved demand, but tbe condition and prospects of the 
tin·plate trade occupied the first attention. Scarcely a week of 
late has passed by without ono or more stoppages taking place

1 and the effect of this is beginning to be seen in an increa.ae<~ 
anxiety to lay in stock ready for the settlement of the tariff. I t 
was stated on 'Change, Swansea that inquiries bad been made for 
storage room for tbe purpose. lf a boom should occur, it wiU find 
would·be buyers in a di lemma, and fancy prices would naturally 
be a result. At present stocks only consist of 276,161 boxes, a very 
poor total to meet a rush ; and what is more alarming, tbe make 
last week only consisted of 49,291 boxes. Exports Jut week were 
very small-30,140 boxes. At Briton Ferry there was an average 
make of pig iron, steel bars and tin-plate ; but there, as else· 
where, the complaint of employers as to the small demand was 
marked. The labour difficulties continue, the 36·box r ule being 
still to the front, and the lock·out extending. 

I note that the Royal Hungarian Navigation Company has just 
begun to run a new line of steamers from London and Swansea to 
tbe .Mediterranean and Adriatic ports. 1.'he Swansea agent is .Mr. 
Geo. Lennard. Tbe first steamer, the Mattekoritz, 1905 tons net, 
left last week with a general car~o of 600 tons, 1500 tons patent 
fuel, and 464 tons coal ; tbe ZrimJI is to follow. 

SwaDSM quotations this week were as follow : Glasgow pig 
42s. 7d. ; Middlesbrough, 35s. lld. ; hematites, 44s. Ud. for mixed 
numbers. Steel: Rails, heavy, from £3 16s., light from £4 lOa. ; 
Welsh bars, from £4 15s.; sheets, from £6 5s.-iroo the same. 
Tin· plate bars, Bessemer, from £4 ; Siemens from £4 5s. These 
are the low quotations ruling in consequence of the keenneee of 
rivalry with the North of England. 

Tin·plates are hardening, and present quotations are not likely 
to remain. 

Beeeemer steel coke, 10s. to lOa. 3d.; Siemens, 10s. 3d. to lOa. 6d.; 
beat cbarcoal, lls. 9d. to 128. 6d.; ternoe, per double box, 28 by 
20 c. , 20a., 21s., 22s., to 24s. 

Anthracite coal from Os. to 13s.; coke, furnace, from 13a.; 
foundry, from 1&. Block tin, £71 7s. 6d. to £71s. 17s. 6d. 

The eliding scale of the iron and steel trades decrees the COD· 
tinuaoce of the present wages. The meeting of the committee 
was held at Abergavenny on Saturday. Present: ?tleeers. E. 
V, Martini.. in the chair, W. Evans, W. G. Dowden

1
-

Franklin, .K. Colquboun1 and G. Dash. Tbe working 
members were Meeers. Wtlliall18, Jonkin J onea, Rudman, John 
Jonea, W. Davies, Goo. Davies, and Meeers. B. Edwards and E. 
J ones, secretarioe. 

A ballot is to be taken amongst the whole of the South Wales 
colliers in order to obtain their opinion upon the "Eight H ours' 
Bill." 
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A caae occurred lately at tho Albioo Colliery which is worthy of 
notice, as showing that colliers are indicating more common..aense 
views, and are not so ready in taking holidays as they used to be. 
The hauliers at the colliery uked t.be colliers to support them in 
getting a haJl.day's holiday on the T uoeday succeeding the last 
?tlabon's Day. This they refused to day, and as the hauliers re· 
mained from work, did the driving amoo~t themselves. The fact 
wa.a commented urn at the Cambriao Mfuers' A..asociation meeting 
on Saturday, an a resolution was pa.ssed complimentiog t bo 
Albioo workmen upon tbe attitude they bad taken. 

There is a dispute at the .Mardy CoUiery as to tbe identity of the 
seam being worked, the officials contending that it is th e '' li ve-foo~ 
seam/~ the men tbat it is the same as the B ute seam, for wbicb 
28. 2~. per too is paid, the" 6ve. foot " scale being ls. 5¥J. Hopes 
are bold out for a peaceable settlement. 

Mr. Thomas Lewie, of Hill'11 l.Jry Dock Company, Cardiff, has 
just patented a n invention for lowering boats into t he water 'to•ith 
facility and speed. 

L!Lbour disputoe are not confined to tin·platers or patent fud 
men. The latest are a carpenters' and joiners' dispute at Barry, 
the atone masons of tbe Barry district, and the Neatb carpenters 
and joiners. Oo Tuesday tbe Tredef{ar enginemen and stokers, 
with few exceptions, stopped work1 bavtog given a month's previous 
notice. The complaint is about the boors of labour. At Swansea 
the masons are on l_>!ortial strike. 

I tun glad to notify t he favourable opinion of the House of Lords 
Committee upon the Bute Docks Bill up to t he present, and the 
decision was announced to go on with the other parts of the Bill. 
1.'be diversion of the river Ta1I was directed to be struck out. 

" From Bristol Channel ports to Binningham " is the project 
now under d iscussion. By the improvement of tbe river Severn 
veeeels of 400 tons can now proceed from sea to Worcester. Now 
it is seriously intended, I learn, to convert the present Worcester 
and Birmingham navigation into a ship canal, whereby 400·ton 
steamships will be able to pass from tidal water to Birmingham, 
without discharging bulk. Tbe cost is roughly given at £600,000. 
The J>roject ba.s a more ,Practical air than ono discussed some years 
ago 10 the colliery distnct, upon tbe feasibility of getting water. 
ways to some of the large collieries, and so load at the pi t's mouth. 
This was evidently suggested by the method adopted 1n early coal 
days of running small canals to the face of a coal seam, and loading 
barges there. But the only way to load at the pit's mouth would 
be to 6ood the valleys, which are great hivoe, tbe Taff valley the 
principal, with over 200,000 inhabitants. 

NOTES FROM GERMANY. 
(From our 01m C()'I'Tupo~. ) 

I N all parts of this country the iron and steel trades continue in 
a very satisfactory condition, the demand being well sustained, 
while prices exhibit considerable firmoeee. With the increasing 
inquiry for most sorts of pig iron, there is prospect that quotations 
may finally improve; in some instances thtS has already been the 
case during tbe past week, but it was due mainly to temporary 
causes. Export demand for pig iron does not improve to any 
8ppreciable extent ; the only orders of some weight t hat have 
been secured during the last few weeks were given out by Russian 
firms. 

Changes of importance have not taken place on the Sileaian iron 
market, but the reports that come in from tbe various depart. 
menta state the busiooes generally doing to be of a decidedly satis· 
factory description. Pig iron is quiet but firm, while in the manu· 
factured iron trade much activity is to be noticed. Bars and 
gi.rders are in lively request ; for the first-named article some very 
good orders from Russia have been booked lately. One worlte, 
for instance, ba.s exported no lees than 9250 t. bars during last 
week, and large lots of drawn wire have also been delivered by 
the same works. Plates and sheets are likewise in particnlarly 
good request. The steel works continue but moderately occupied, 
rails being decidedly weak. Tbe Sileaiau rolling·miU convention 
has raised the price for bars on .M. 145 p. t., free station. 

Regarding the development of the general iron industry in 
Anstria.Huogary most favourable accounts continue to be coming 
in. From week to week the demand for most articles has been 
steadily improving, and the works are, without exception, well 
employed. This is specially tbe case in the malleable iron depart. 
meat, pig iron being in comparatively moderate request. Tbe 
bnsiness done in the smaller articles of manufactured goods COD· 
tinues rather limited on the Vien011 market, while in Hungary as 
well M in Bohemia quite a lively inquiry is experienced. 

T here is not much to note in connection with the iron and steel 
trade in France, demand and employment being, on the wbole

1 satisfactory. Inquiries on home as well as on foreign and colonial 
account have rather increased upon the week. Returns just 
published show t he average prices for forge pig to have been 
57 f. p. t. during the first quarter of the present year ; for foundry 
pi~ it was 59f. p. t ., and for castings 115f. p.t. Compared to last 
last year, average prices show a decrease of 4f . .P· t. for forge 
pig, and 5f. p. t. for foundry pig, while for castings 1t amounts to 
20f. p. t. 

The BelgiAn iron trade is still remarkably quiet, and very few 
orders are offering in any branch of the trade. List quotations for 
the different. sorts of iron show almost no change against those of 
February of proeent year . 

The general tendency of the Rbeoish·Weatphalian iron market is 
a 6rm one, and there is every reason to expect that it will continue 
to be so for tbe futuro. Tbe activity formerly noticed in the pig 
iron trade is undiminished , a number of fresh orders having come 
in .recen~ly; .there is generally much ~rmuess to n~tice in prices. 
Spiegolelll6o 18 ~uoted M. 52 p.t. ; Rbomsh.Weatpbalian forge pig, 
No. 1, is paid wttb M. 44 to 45 ; No. 3, M. 40 p.t. Hematitestands 
at .M. 63 .P· t. ; foundry pig, No. 1, ia noted .M. 63 p. t. ; No. 3, M. 54 
p. t. ; basic, :M:. 44 to 45 p. t. ; Bessomer, M. 47 to 48 p. t.; Lux em· 
bur~ forge pig still stands at 441. p.t. , free Luxemburg. A healthy 
busmess is done in the malleable iron department, and most of the 
rolling mills are in brisk employment. 
Pric~ f~r b~rs are a.t tbl! present moment v.ory firm, and showing 

much mohnati~n ~ nee, ~nland ~emaud bo1'?g good ; on foreign 
accou'?t tb_ere IS ettll but httle domg. Tbe gtrdor trade is fairly 
occup1od as regards the gTeater part of tbe works, but hitherto 
consumers have fi rmly and succeesfuUy refused to pay b~her 
prices, and ~bore i~ co_osequently still m~ch c:auso !or compla10ts. 
HO?~ continue 10 hvely r~uest at stifferung pnces. A lively 
a~tmty .marks ~be plate bUBtOoes, and t h ere is also much anima· 
tion notiooable m the. sheet department. Prices are fairly satie· 
factory, buyers paymg, tbougb most reluctantly, the sl~ht 
~dvanc~s lately ~reed on. With regard to tbe engineenng 
mdustnes, no Speclally new feature can be noticed most of the 
works.having been but moderately employed upon the week. Tbe 
followtng are t he latoet list quotations per ton at works :-Good 
merchant bars, M. 105 to 110 ; angles, .M. 115 to 120 ; girders, 
M. 87·50 to 92·50; boope M. 115 to 120: billets in basic and 
Bessem.er, .M. 81 ; heavy pfatea for boilermaldng pu~oe, M. 150; 
tank dttto, M. 140 ; steel plates, .M. 140 · tank dttto M. 130 · 
s~eets, .M. 135 to 140 ; . Siegen thin sheets,' M. 120 to' 125; iro~ 
wtre rods, common qualit y, M. 112 to 116 · drawn wire in iron or 
steel, ~· 100 to 120 ; wire nails, M. 125; 'rivets .M. 140 to 160 ; 
steel ralls, ~1. 112 to 115 ; steel sleepers, M. 100 ; fishplates, M. 
108 to 110; complete .sots of wheels and axles, M. 270 to 280 ; 
:;tlOo.M. 220; steel tires, M. 215 to 230; light section rails, .M. 95 

The total produc.tioo of pig iron in Germany, including Luxem· 
burg, has been dunng m.ootb of M~rcb1 1894, 440,320 t., of which 
125,056 t. we~e forge ptg and aptegeleis9n 30,249 t. Boeaemer 
214,862 t. baaic1 and 70163 t. foundry pig. Production in .March; 
1893, amounted to 410,737 t. ; in .E'ebruary 1894 it was 403 374 t. · 
from January .1st to 31st of .M~b, i894, \270,112l we~ 
produced, agamat 1,171,247 t. dunng the same period the year 
before. 
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AMERICAN NOTES. 
(From qur ottm Con·upmtdent.) 

Nsw YORK, April 25th. 
TilE great bituminous coal strike has un­

exvectedly introduced a new factor into the badly 
enough complicated situation throughout the 
States. This is the first general strike attempted, 
and if successful in its organisation, it will affect 
regions producing 60 per cent. of all the coal 
mined. At present the anthracite region is not 
affected. The public has been taken unawares. 
Rumours were common of a contemplated strike 
among the coal miners, but these have become so 
common that hardly any one seriously regarded 
them. The coke regions are affected, and the 
first t rouble will come from this quarter, as out­
side of one or two large consumers there is no 
coke in consumers' yards. The iron trade will 
not be immediately affected; but dull as trade is, 
the country is not in any condition to endure a 
protracted contest with coal miners. The iron 
b•tsiness seems to be on the eve of improvement; 
but as in other industries, much depends on the 
result of the Tariff Bill di.>cussion. All the large 
consumers of roil\ products are waiting. The 
only evidences of activity were shown in heavy 
purchases during the past week of large blocks of 
Hessemer pig for mills in Pennsylvania. T his 
promises to be followed by large contracts for 
steel billets. 

'Freight r eductions have been made on all 
the leading lines of road hauling iron and steel 
products. There is a lack of harmony between 
the New York banking interests and the National 
Administration, due to the understood purpose 
of putting through legislation in favour of 
coining silver based on bonds. This measure is 
t o be passed to enable Congressmen to return to 
their constituencies without fear of political 
decapitation, for the masses a re in favour of 
silver. 

LAUNCH ES AND TRIAL TRIPS. 

Messrs. Vosper and Co., of Por tsmouth, 
launched last week a handsome oil launch for the 
Sultan of Zanzibar. This launch was 40ft. long 
by 7ft. Sin. bes.m, and on her trial trip attained, 
we are informed, a speed of 8 knots. She is very 
elaborately fitted with nickel-plated fittings and 
plush cushions. The machinery consisted of a 
four-cylinder, 12 brake horse-power engine, and, 
we a re informed, the results are highly satisfac­
tory to all those concerned. 

The s.s. Torwood, built by Messrs. R. Craggs 
and Sons, of Middlesbrough, for Messrs. White­
way and Ball, of Torquay, was taken out for trial 
at the measured mile on the 25th April, the result 
proving very satisfactory to Mr. Ball and his 
superintendent engineer, Mr. Summers, of Mtd· 
dlesbrough, who were on board. The dimensions 
of the vessel are 178ft. by 28ft., by 14ft. 2~in. 
moulded. The engines are by Messrs. West­
garth, English, and Co., Middlesbrou~h, with 
cylinders 14in., ~in., 87io. , hy 27in., wtth large 
steel boiler. Messrs. W estgarth's " Cleveland " 
feed-heater and evaporator a re fitted. 

On Saturday, the 28th ult., the s.s. Macedonia, 
built by Messrs. Craig, Taylor, and Co., of 
Thornaby-on-Tees, to the order of Messrs. A. C. 
De Freitas and Co., of Hamburg, for their B am­
bnrg and South American trade, was taken to sea 
for her trial trip, which proved bi~Wy satisfactory[ 
a speed of 11 knots being maintallled. The vesse 
is of the following dimensions :-288ft. by 41ft. 
by 24ft. 7iin. depth moulded, the engines being 
2lin. , 35in., 57in., by 39in. stroke, by Messrs. 
Blair and Co., Stockton. The owners were repre­
sented by Mr. Beinr. Wiengreen and Captain H. F. 
Rorden, the latter of whom will take command of 
the vessel. 

The s.s. Garton went on her trial trip a few 
days back. She is a fine screw steamer built by 
Messrs. Wm. Gray and Co., for the Deddington 
Steamship Company, of Hull (Messrs. H. ::;amman 
and Co., managers), and engined at the Central 
Engine Works, West Hartlepool. H er length is 
316ft. over all ; breadth, extreme, 43ft.; depth 
moulded, 20ft. lOin.; and she takes Lloyd's highest 
clus. The engines are of th e triple expansion 
type, the cylinders being 23in. by 3~in. by 62in. 
in diameter, with a piston stroke of 39in. , and 
steam is supplied by two large steel boilers, work­
ing at a pressure of 160 lb. per square inch. 
The vessel left the harbour about 2.30, and, after 
adjusting compasses, was r un for an hour at full 
speed, when it was found she made about 12 knots 
on 75 revolutions of the engines per minute. 
E verytbine- worked admirably ~nd wit~ou~ ~lle 
slightest h1tch or trouble, the boilers mamtam1og 
the steam steadily at blow-off point. Amongst 
those present were Mr. Samman, the managing 
owner , Mr. Watson, Mr. Gibson, of Hull, and Mr. 
Waiter Sage, under whose superintendence the 
ship and her machinery have been constructed. 
The shipbuilders were represented by Mr. Geo. 
Jones, the manager , and Capt. J. H. Murrell; 
and Mr. T. Mudd represented the engine 
builders. The vessel is under the command of 
Capt. Care, and immediately on the conclusion of 
the trial she steamed away to Cardiff to load for 
the Persian Gulf. 

The powerful twin-screw hopper d redger No. 9, 
r ecently launched by Messrs. W. Simoos and Co., 
of Renfrew, to the order of the Russian Imperial 
Government, h_as just compl?ted '?n the Cly_de. a 
series of steammg and dredgmg t n als, and will m 
a few days proceed to Libau. It ~as a capacity 
in its hoppers for 700 tons of dredgmgs, and the 
ladder frame is fitted with an end less chain of 
steel buckets, which are adapted to work at a 
depth of 35ft. under _wa.ter. The buckets are 
arranged to work at dtfferent rates of speed to 
suit the nature of the soil they are dred~ng. 
The dredgi_og gear is SJ!ecially desi~ed wtth a 
view to avotd damage to 1t when dredg~ng boulders 
and rocks. For this purpose the upper end of 
t he bucket ladder has a recoiling motion should 
the buckets be suddenly brought to a standstill 
when working, besides which friction a{>pliaooes 
are fitted to the main dredging and hoisting ~ear. 
The winches at the bow ana stern are tnple­
barrelled, each barrel worki~g conjointly or 
independently, as may be requ1red. The vessel 
has two pairs of compound surface-condensing 
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steam is supplied b1. two steel boilers working at 
100 lb. p ressure, etther pair of eneines being 
eog~oes indicating fully 800-horse power, and 
capable o~ working th_e dredging m~cbinery_ to its 
full capactty. T he tnals were earned out 10 the 
presence of representatives of the Russian 
Government and the builders, everything working 
smoothly and satisfactorily. T he speed of the 
dredger when loaded during a six hours' steaming 
and r unning trial on the measured mile proved 
fully a knot beyond that contracted for , and its 
dredging capabilities were also in excess of the 
contract . 

Messrs. Alex. Wilson and Co., Vauxhall Iron­
works, London, have just completed for Messrs. 
Page, Son, and East, Nine Elms-lane, London, a 
new tug, which has been named by them the 
Orient, and which is intended by them for their 
railway traffic. The Orient is 6Mt. long over all, 
14ft. beam, nnd draws 8ft. aft, and 5ft. 6in. for­
ward ; and has been built of ex.tra stren~tb 
throughout to withstand the blows to wh1ch 
Thames tugs are exposed in their d aily work, the 
plates beiog of steel. The engines are of the 
compound surface condensing type, with two 
cylinders 14in. and 28in. diameter respectively, 
with a stroke of 18in., and are replete with every 
improvement in detail, the cra nk shaft and work­
ing parts being of steel, and having phosphor 
bronze bearings of the best quality. One import­
ant feature is the patent type of slide valves 
which have been used by Messrs. Alex. Wilson 
and Co. for so many years with signal success on 
all their compound engines. These valves are 
cylindrical instead of rectangular, and balanced 
so that they work without friction, and the 
driver can thus reverse them instantaneously 
with one hand. The propeller is 6ft. 6in. 
diameter, having three adjustable blades with 
large surface for towing. Steam is supP.lied at 
100 lb. pressure by a steel return t ube bo1Jer 8ft. 
lO~in. diameter b;r 8ft. 6in. long, with t wo 
fu rnaces, each 3ft. dtameter. This boiler has the 
most modern fittings, including a patent filter for 
the purpose of cleansing the wat.er from all 
impurities a fter it comes from the condenser and 
before it is passed back into the boiler . At the 
trial trip, which took place on the 26th April, the 
engines when working nt full power developed 
216 indicated hol'lle-power, and in ordinary every· 
day work m11.y confidently be relied on to develope 
200 indicated horse-power with a consumption of 
3i cwt. of fuel per hour . 

THE EGYPTIAN I RRIGATION 
SCHEME. 

MR. SoMims CLARKE, who has been spending 
the winter in Egypt, has written a letter to the 
Society of Antiquaries, of which the following is a 
summary, as given in the Times:-

A project which would involve a fearful and 
wholesale d estruction of many of the ancient 
monuments in Egy{>t has jul!t been made public. 
The irrigation engmeers have recommended a 
vast r eservoir, the base of which would be formed 
by a dam placed at a short distance below the 
island of Philre. The dam will create a reservoir 
of enormous extent, not only drowning the 
island of Philre, but extendin~ southward into 
Nubia for nearly a hundred mtles. When full, 
the waters of the reservoir wiJl rise several feet 
above the highest level of the pylon of the Temple 
of l sis at Philre. The rocks surrounding the 
island are full of hieroglyphic inscription ; these 
will spend many months under water , and there 
is yet much to be d iscovered in the immediate 
neighbourhood. 

At Deb6t is a Ptolemaic temple, which retains 
its original gird le-wall, three great standing door­
ways, the first being the entrance through the 
girdle-wall, the second being the doorway in a 
ruined pylon, and the third standing_ m<?re imme­
diately before the temple. At D1mn are the 
remains of ancient structu.res still to be explored. 
At Kertassi there is, in fair preservation, a s mall 
hypoothral temple with Hathor -headed columns; 
a httle south a re extensive quarries, part of the 
surfaces covered with graffiti, chiefly Greek votive 
inscriptiolli'. Surrounding the village of Kertassi 
is a g reat wall enclosure. At Tafeh a small 
temple, very perfect, is still standing in t he 
middle of the villa~e, and near it are some re­
markably interestin~ specimens of Roman 
masonry, but built m the Egyptian manner. 
They are the lower. p9fis of houses,_ r~~tangul~r 
structures with tbetr mternal subdtVlstons sbll 
to be traced. At Kalabsheh is the most magnifi­
cent structure in Lower Nubia. 

Overhanging the Nile are the remains of a grand 
quay pierced by two stair ways leading on to a 
great platform. On this is a long terrace of 
approach from which we rise to. another t~rrac~, 
parallel with the course of the nver and lymg m 
front of the pylon. The walls of the temple are 
very perfect, the roofs on~y havi~g fallen in. 
Surrounding the temple lS a gll'dle-wall of 
masonry. The entrance cou~ of .t~e temple is 
full of graffiti of the greatest htston c mterest, and 
between the crannies of the fallen masonry can 
be seen many more now inaccessible. A_t Abu 
Hor are ancient remains and a auay standmg by 
the river side ; a place that needs_ careful explora­
tion. At Dendiir are the remams of a temvle 
dating from Roman times. The names of many 
native gods and princes are carved upon the 
walls. At Koshtemneh are t he ruins of a great 
brick fort, and in one corner of it are the base~~ of 
the temple columns. . . . 

At Dakkeh is a parttcularly tnterestmg temple. 
Stones of an early building of Thoth!D~ Ill. and 
Seti I have been found, but t he extsting struc­
ture .;as begun under Ergamenes, a native king, 
and completed under a Roman emperor, pre­
sumably Augustus. The pylon is absolutely per­
fect. This building would be eogulph~d. At 
Kobbao opposite Dakkeh, are the remame of a 
very large rectangular fortress of Egypti~n cr ude 
brick some 370ft. by 350ft. The rematns of a 
tem{>ie of the middle empire can be traced, and 
outstde are the remains of temples of the XIXth 
dynasty. At Maharakah are the r uins o~ ~very 
late temple. Its plan is unique. In add1tion to 
the places above-mentioned . there are traces of 
buried towns and of tombs m great abundance. 
The whole of these things will be submerged, and 
the inhabitants transported I know not where. 
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7760. BooT )fE!o'DJtRS, J. F. B. Betts, London. 
7761. OROANS, .to., C. P. M. Gavioli, London. 
7762. TuERMOWETKRS, W. P. Tbompson.-(A. F,·anJ:, 

Germany.) 
7768. SOPPL VINO WATER to CISTERNS, J . Floc le hart, 

Ghl.sgow. 
7764. MA KINO of LAP-WELDED TOBES, J. Symington, 

Glasgow. 
7766 Dt.vELOPINO DlSD, E. Holden, RawtenstaiL 
ii66. Foo BIONALLlNO for RAILWAYS, B . .M. Campbell, 

London. 
7767. GoLF CLOll. A. Gray, London. 
7i5S. INDUCTION EUCTR.CAL MACBINIS, F. Tudsbury, 

Sheffield. 
7760. BooT Sou S&WiliO MACBINE, J . and J. Cutlan, 

London. 
7760. FASTENINO D&VICE forD~ .tc., G. B. Pretty, 

London. 
ii6l. POLO MALL&T, J. Lawler, London. 
7762. RAcKS for UMBRJU.LAS and tTJCKS, C. S. Snell, 

Cornwall. 
7i68. WHEEL TIRES, 1'. 8. Marshall and A. B. Storey, 

London 
7764. SHELF, &c., for UsE on DooRS, E. W. Timmis, 

London. 
116£1. KILNS for BOB!IINO BRICKS, &c. , J . Bates, 

London. 
7766. F&JtDINO Co111 BOBTINO MACHINES, M. Beam, 

London. 
7767. STOvES, M. Lee, London. 
7768. APPARATUS for WEIOBINO, &c., W. D. Alien, 

London. 
7769. AoBIFEBOOS SOLUTION, A. B. Glen and T. 

Loekerbie, London. 
7770. LOCK !NO the Wmt&LS of Cvcus, B. A. l amplugh, 

London. 
7771 PINCE-NEZ FB.UIEB, R. Lyons, London. 
7772. ABTIPIOIAL FoiL, G. B. Cory and C. Cory, 

London. 
ii7S. BTRENOTBENINO li!TRAJI BINOI!S, W. B. Deming, 

United States. 
77i4. SPOKI!S of CYCLE WHEELS, R. Kroneroberg, 

London. 
777[). BOROIOAL IBBIOATOB Or BVRINOE, S. Kovacs, 

London. 
7776. GRATINOS or B'I'RAINEBS for SINKS, C. E. Ch!illis, 

London. 
7777. TROUSER 8TRETODERS, H. J . TownRend, London. 
7778. RAn. WAY BoFFEM, G. W. Will.fol'd nud F. Cocking, 

London. 
i779. CIOARit'l'I'E MACBL"'ES; A: P. and E. P. Bcam­

mangn. London. 
i780. PuOTOORAPHIC CAMERAS, M. E. DllDSCombe, 

London. 
7781. PNEIDlATIC TIRES for VElliCLES, W. Edwards, 

London. 
7782. Corn-FREED APPARATUS, A. Clare, London. 
778S. LollBICATORS, F. Trier, London. 
7784. WASHINO WooL, W. McNaught and T. W. 

Bawkins, Manchester. 
7785. IJRIVINO CHAINS for VELOCIPEDES, J. Bardet, 

London. 
7786. COLOURINO .MATTERS, B. H . Lake.-(Mt3n'l. 

W1rth and Co., Gtrmany.) 
7787. SocKs. J. J. Belisha, London. 
7788. DESTROYlNO Bnlll8 and VERMIN, 0. G. Blane, 

London. 
7789. GATES, G. G. Blane, London. 
7790. LASTS for FlNlSBINO Boors, &c., B . .M:an6eld, 

London. 
7791. COAL Boltl!8 or RECEPTAOL£81 T. P. Perks, 

London. 
7792. 8EPARATINO DEVICES, T. G. Martyn, London. 
7793. STEAlol GENERATORS, P. Bmit jun., London. 
7794. STE..Ul BoiLJ:liS, T. Herald, LOndon. 
7795. GEIWI.NATION, &c., of GRAIN, 0. Bentschel, 

London. 
7796. COMlUNED STEP-LADDER and CRAIR, J. C. Pieh, 

London. 
7797. BANDAGE RoLLS and the like, B. C. Quelcb, 

London. 
7798. EX&RClSINO APPARATOB, R. B . Bath and J. 

Bland, London. 
7799. BAOLAOIC CABLES, F. R. Simms, London. 
7800. FINOER·NAIL COTTERS and TRUDO:RS, H. La 

Casse, London. 
7801. ELECTROLYTICAL APPARATUS, C. Kellner, 

London. 
20th .dpril, 1894. 

7802. ENVELOPRS, R. A. Swarbrick, London. 
7808. W ATICR-JACKET'l'ICD AlR BRIDOIC for BOILERS, W. 

Freakley, Staffordshire. 
7804. POWER FEED Buro SAWING MAculNl:S, J. Hall, 

Nottingham. 
7806. DrRECT·ACTINO R11o1 BRAKE, D. E. Marvin, Isle of 

Wigbt. 
7806. BO'M'LlNO of AERATED WATERS, W. Barker, 

Durham. 
7807. VENETIAN BLIND LATH, W. Cole, lliracombe. 
7808. EooNowc Foo-SIIDIALLINO .MAcHINE, G. F. 

Foster, Liverpool 
7809. WATER-PROOF FA.BBJCS, J . Markus, Manchester. 
7810. FOJtL by UTILLqlNO W A81'1t PRODUCTS, A. F. 

Davey, EBSex. 
7811. 8TOD8, &c., A. W. Metcalfe, Belfl\8t. 
7812. ACTDATINO VENTILATORS, C. P. Kinnell, London. 
iBIS. Coirs!NO FlBBOOS MATERIAL, J. Cooke and A. 

Stcphenson, Bmdford. 
7814. Mt.KINO HATCHKIS, E. Wright, London. 
78\6. LIOBTINO VELOCIPEDES by ELECTRICITY, T. J . 

Tomlinson, jun , and 0. Robson, New088tle-on­
Tyne. 

7816. ScARF SLIDES or FASTENERS, A. Haseler, Bir 
mingham. 

7817. V&LOCIPBDES, J. A. Norberg, Leicester. 
7818. WA LKrNo P'1ooas, W. B. Clemart, Manchester. 
7819. CYCLISTS' BAO, A. 1'\mpe, Manchester. 
7820. AEliATI!D \VATER MACDINES, J . Meadowcroft and 

W. Mendowcroft and Son, Halifax. 
7821. SBl:DDlNO and DRoP-BOX )f tx:UANISM, A. Sowden, 

Halifax. 
7822. HAIR CURLERS, 0. Orice, jun., Halifax. 
7828. WRINOINO MACBJNES, H. L., B. L., and A. 

Wllson, Halifax. 
7824 COWSINATION SZLF·ACTINO AIR-VALVE, &c., E . T. 

Dunkley, West Bromwich. 
7826. DSCORATINO METALLIC·BOXZS, E. A. Jabncke, 

London. 
7826. PILED or NAPPED FABRI01 R. Rlchardson, Man­

chester. 
78l7. MANVPAOTURE of BaiQor:rn:s, C. E. J olly and B . 

J . Reld, London. 
7828. APPARATUS for PREPARING FIBRES, J. W. Smith, 

Bradford. 
7829. PINS for BOLDTNO TOOETB:BR 8Hl:lt1'8 of PAPER, 

C. BUrgin, Manchester. 
7880. Cuu:!WI, M. Ballant ine, Glasgow. 
7881. CHILDRtN'S MAIL-DARTS, J . Barrop, 'Mancheeter. 
7882. Cl:lltCKINO the TENDKNCY of Nurs to WORK LoosE, 

B . Slmpeon, Sheffield. 
78SS. TOBAOCO-JAR, F. Vendrell, Glaegow. 
7854. BoTrONS, A. G. Dunning, Liverpool 
7885. F ASTmflNOS for GLOVES, F. R. Baker, Harborne. 
7886. CowL, B. Nlcklln and G. N. MUward, Smeth· 

wick. 
7887. CoLLaCTINO CLEAR RAIN WATJ:R, J. W. Glbbe, 

Llverppol. 
7888. Fnu:-AR.Illl, G. Rascbeln, ~lanchester. 
7859. WATEBINO CANs, G. A. Farini, London. 
7840. DooR CLOSICRS, G. A. Farini, London. 

38 5 

7841. INDICATORS, C. Cblvers, Bath. 
7842. W ATEBPROOf' BEARINO for CVCLZB, E. W. Timmis, 

London. 
7843. UNllREAKABLE WOODEN PULL&v, M. W. Smith, 

London. 
7844. PRODOCINO INTENSltLV BRILLIANT P1CTORE8, &c., 

on GLASS, A. Corlitz, London. 
7845. COMPOUND S'I'I!Abt ENOINES, M. W. Ash.-(P. 

Furu, Italy.) 
7846. CLARIYYIN<I OILS ~<nd FAT, W. B. Leachman, 

London. 
7847. FASTINERS for WINDOW 8A£BES, T. P. lnge, 

Kent. 
7848. Ru:DS of LooMS, D. Bmlthica. :Manchester. 
7840. GE.AR CASE for CYcLES. J. Ward, Birmingham. 
7860. MAKING MOVINO SPANNERS, B . Ball, Blrmlng· 

hnm. 
7861. Wuroow-SABR LocKs, S. E. Bt. 0. CbJiplean, 

J. N. Fulton, and F. B urtublse. London. 
7862. WORKINO SEWJNO MACHINES, W. A. Plunkett, 

London. 
7868. BASF. METAL ALLOYs, W. A. Tboms and W. H. 

Burgum, London. 
78£14. CoATiliO METALS, W. A. Thorns and W. IT. 

Burgum, London. 
7856. Sruoco ORNAMltN'IS, C. H. Krieger and B . L. A. 

Puff London. 
785a. BRAKES for CYCLES, B. J . B. Mills -(P. Fogtot, 

Prance ) 
7857. TARGET for BBOOTOIO PRACTICE, li. FuchA, 

London. 
7858. MANUUCTURE of SPIRITS, J. J. Murphy, London. 
7859. CoLOOBINO MATTJ:RS, C. D. Abel.-(The ActiN 

Gtull•clwftfiir Anilin Fo.bril:ation, Germany.) 
7860. ADVERTISING, M. J. Jones, Eccles. 
7861. WIRE FENCINO, C. Smith.-(F. JV. Birch, b ulia.) 
78112. PORIFICATION of ANTIJIUCZNF, B . E Newton.-

(TIIe Fo.rbenfubriktn 1:ormal1 Fritdrtch Bo.ytr and Co., 
Gtrmany.) 

7863. V ALVB Gua of ltfOTORS, G. )1 D. Clench BDd T. 
S. King, London. 

7864. ALARJofS, .tc., for BUILDINOS, J. and T. Dew, 
London. 

7865. GALVAN10 BA1TERIBII, D. G. Fitz-Gerald and A. 
W. Southey, London. 

7866. HORaE RAKES, J. H. a.nd G. Boward and G. Glbbs, 
London. 

7867. INBTROM'£NT8 for WRITING P URPOSE'!, J . Tough, 
Birmingham. 

7868. CAPS, W. Cole, London. 
7869. VOLCANlBINO Tov BALLOONS, &c., J. 0 . Martin, 

London. 
7870. CA.BBONIO ACID BATHS, A. J. Boult -(F. A. J. 

Ko.im·, Germany.) 
7871. PIPE WRE!ICBES, A. S. King BDd B. Beardsloy, 

London. 
7872. SwrNomo and lWcKINO BEOS, M. Reynolde, 

London. 
7878. BEAaiNOS for METAL PLAT&'l, C. D. Garbutt, 

London. 
7874. MONEY BAO, J. 0. Tuchnitz and J . T. Joppi~b, 

London. 
7875. A CURATIVE GALVA.'IIC CHAIN, F. Fritsche, 

London. 
7876. RtvETINO the HOTTOMS of So.IPs, 0. B. Hunter, 

London. 
7877. FIRI:-ESCAPES, T. Boothby and W. J. Dean, 

London. 
7878 B EATINO RAILWAY CARRIAOES, J. E. Boward And 

J . C. T11ito, London. 
7879. RKFLJ:CTORS for EL2CTBIC L.utPS, C. Coerper, 

London. 
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7880. FLOBB DRAWER HANDLES, P E. Ayton, Bir· 
mingham. 

7881. RETA!NlNO the SHAPE of TROUSERS, J. Banc!cll, 
Longport. 

7882. SA FBTV B OR!o'ltR for OIL L.uiPS, A. W. Lucas, 
Chester. 

7888. LocOMOT!VI: ENOINI:8, ltl. Reynolds London. 
7884. MEASORINO B EAD COVERINOS, H_ Knowles, 

Manchester. 
7886. M.ACBJNES for WABIIINO YARN, J. B. BDd G. Lord, 

Manchester. 
7886. SnniNo MACBI~'liRY, A. B. Brown, Glasgow. 
7887. CLll'S for ENDLJ:SS CBAllfs, D. Stewart and C. 

Ronie, Glasgow. 
7888. METALLIC VESSJtLS, G. W. Anderson and W. M. 

Eckersley, Manchester. 
7889. SANITARY CIOARE'ITZ8 and B oLDER, W. B. 

Teschemalter, Toignmouth. 
7890. PoRTABLE ST01>10, M. Watts, Birminghnm. 
7891. WIRE·STRETOBJtas, J. L. CTain, London. 
7892. TAO, J . D. Parrott, London. 
7898. APPARATUS for BLE.AOBTNO SwoRE, J. T. Sands, 

lAnd on. 
7894. OoTYEOo, S. J . Hunt, London. 
7895. INVALID CARRIAOES and TRICYCLES, 8. Kemp, 

London. 
7Sil6. BRAKE for FLEXIBLE SM'ETY LADDER, E. Baucr, 

Bradford. 
7897. APPLIANCES for BALL-DRIVTNO GAloiES, R. Rams­

bottom, Manchester. 
7898. BoRSESBOJ:S, J . B. Platt, Manchester. 
7899. Plu:PA\'.MI!.~'T MICCBANISII, T. Thorp, T. G. Marsh, 

and J. Baynes, Manchester. 
7900. PILLOW Bouts, 0 . H. Brown and W. McMuttay, 

Glasf(OW. 
7901. VALVES of MUSICAL INSTBOMKNTS, J. MIUlcr, 

Glasgow. 
7902. :Bt..LLASTJNO VESSELS and BOATS, E. C. F. Jnmes, 

London. 
7908. 8Lmmo BLADE PENKNlFE, E. C. Close, Oxford. 
7904. A Nzw Eoo-BOLLINO APPARATUS, R. G. Nasb, 

Dublin. 
7906. ARc LAMP, R. J . Canavan London. 
7006. Dooa BOLT, R. Easton and H. Wilson and Co., Ld., 

Liverpool. 
7007. TnTILJt FAllRICS, W. Pickstone and A. Green­

halgh, RadcllfJe. 
7908. WooL·COMBINO 11fACDlNES, J. Moore, Bradford. 
7909. CL.UrP for B OLDINO l:!TJ:RKO'I'YPB PLATES, J. Bill, 

Glasgow. 
7910. INI'LATOR for TIRKO WmtE.LS, M. W Mntthews 

and A. W. Briscoc, Dubli.n. 
70\l. FuEL for SM&LTINO PURPOSSS, R. Middleton, 

Leeds. 
7912. DEvtCES for Boors and euo111, B. T. Bendy, 

BristoL 
791S. STEAM K!<OOil::S, T. Keene, T iverpool. 
7914. Tss-rtNO GAS CvLlNllBRS, The Scotch and Irish 

Oxygen Company, Ld., and B. Brier, Glnsgow. 
7915. WINDOW SASliES and FRAMJ:S, B . J. Ford, 

London. 
7916. ROBBER WATltRPBOOF FABRICS, T. Birnbtlum, 

London. 
7917. SAFETY LocK, R. W. Duncan and J . Graham, 

Liverpool. 
7018. GUARDS for VESSKLS, W. Lowrie, Liverpool. 
7919. ART of AltROSTATION, J. Bofmann, Liverpool. 
7920. LUD 81JEATB C~BLES, J. B. Atherton, Liver-

pool. 
7921 RAILWAYS, W. J. Bennett, London. 
7922. HOLDING SASH Ll.Nll:s to 8ASRES, F. W. Plpc.r, 

London. 
7925. NEW APPAIUTV8 for DRYINO LININ, C. Boars, 

Loncion. . 
7924. S&LF-cLOSINO BoNO for BJtiCR BARRF.L8, B. Miller, 

London. 
792£1. NICOKT! lt BOLDER, F. Lam110rnft, London. 
7926. POLLJt\'S for Wnmow Uo!Ul8, G . .M:. Pilgrim, 

London . 
7927. MowJNO and RI'APINO MACBINBI', E. 0. Palnl", 

London. 
7928. BltPARATINO FLEXIBLE F ILMS, W. Cuthbertson, 

Glasirow. 
7929. 1ioZZL'£ GAlla, A. E. Barker, London. 
i9SO. CRATE or CAS&, F. T. Howell and J . C. Schulv., 

London. 
7951. VaLOOIPEDK, A. Doddlng, London. 
7!'182. PRJ:88J:S for CuTTINO L1tATU&R, W. P. Brough, 

Manchester. 
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7933. HE \TINO W ATIR by E t.'CCTRICITV, W. Corin, 8029. APPAIUTUB for AOTOOUGUB 8oLDOL~G, L. 
Londoa Longue~,London. 

7931. Gu P aooooca, J . M. Whilo and J. Tlmmina, liOSO. "ADDLE-DAM, L. Loclorcq, London. 
London. 8031. WATER·TIGBT BuLXIJEAD Dooas, S. Matthews, 

79SS. ELeCTRIC T-'LCOBlNIY, &c , K. 0. A. Gulstad, Londoa 
I ondon. 8032. HuTrNG e.nd V&liTILATING APPARATUS, S. Hol· 

7936. BALL Bunn~Gs, I. M. W. Dourke, London. mAn, London. 
7937. AICTAL ~I PI!S, k. F. Yorko, London. 8033. DaNDLING MACliiN.I8, H . H. Lake.-(Tlu !nUT-Iw· 
7998. FASTE"lCRi for CoMeTS, D. Rschon, A. Perry, tional Wood1torling Maeliint COml)Q.11)11 VAitfldStat~.) 

and B. Showier, London. 803<1. HGLDING the Cov&as of '!'IRKS, W. Howard, 
7039. TIRES for 81CYCLK8 and CARRIAG.I81 J . Omham, London. 

London. 8036. SAWING APPARATUA, S. Mundey, London. 
79-10. ARTIFICIAL Terru, E. T. StruT, Londoa 8036. CoLLAR STuD, E . H ughea and E. Everott, 
iOH. BRA.BS FITTINGS for BA8lN81 M. B. Bounds, London. 

London. 24th .April, 1894. 
79~2. TtLESOOPEi, J . Y. Johneon.-{Th~ firm of Cart 
z~&u, Germany) 8037. H ULLS of VESSELS, Ac., G. W. &hormerhorn, 

70 IS. Sotu.PLNO OUT TOOAOOO PIPES, E. Boggle-RoUe, 80!:,<>n~~a f P R G C D "-" 1 IJ London. .,.., ArPARATUB Or DARCN BINA1 • """"e y e, 
7944. H.i.TCBEil, &c, L. do Stoln and J. Joecht, I

803
Lo
9 

nLdon. B G B J J Pill 
London. • ABORATORY UNBU AS URN£81 • • ey, 

i9~0~0~NS for BARING and ROASTING, J. B. Cox, 804~ng~~KE Pnzv£l!T&R for CB1li.N&YB, .A. Clltrord, 

7946. MAN UI'AOTORE of BRU81UIS1 &e., J . StauJer, Dartford. , , 
London. 8041. E xPLODING CBAMB&R for E:sGCN&B, S. H. Adams, 

79H. WGRKI!(G FACING LooK BARB, H . Tunbridge, 
80
!

2
ork.S ·G ~OTI R. T H d d J Col 

London. • . &TTDIG N m. ON81 • OWIU' &.ll • • 

7948. HAYD PLANES, G. A. Drown e.nd J. Brown, 80~3er,CFarnw~rth.H B W d A c Good ....... -
Londoa • . LEAT, ... ~., . • ym.an IUl • . w ... , 

79t9. R~:woVTNO F1ant from CoTToN SEED, R. SUcock, o/\~nsdoa D R w H Sladd'-
Londoo. "'"'· TlliCT &AlNAO& IO&PTAOL&81 • , lUo 

7960. APPARATOS for ELtcrROLVTICAL P URPOSKS, H . 8"~righouso. B C B w G w u 
Gutbrie, London. """• EL'COTRIC ILLS or lCVOL£91 , • 00 1 

7951. SOBTCNO M AC'fttNIS, J. K. Gore, London. Londoa 
i962. MEANs of On·&NC£ In WAR FARt, G. H. Jonea, 8046. D >t'BL& Sec ORE E NVELOP&, J. D. Sutbren, 

London. Cbeehire. 
i95S. WAXINO, &c., TftRIIADS, H . and L. Rogez, 8047. UMBR&LLA HOLDIIR &.nd STAND, E. M. Clarko, 

London. Nottloghnm. 
79!H. Co¥DCN&D EGG·OOIL£R and STAND, A. B. Gebrko, 8048. APPARATus for MAKING SA.LT, R. Hodgaon, Blr· 

London urlngham. 
7955. BL~RIO M£A8URINO INSTRIDIENTB, J . Thom.son, 8049. PRODUCING CoTTON SeED MFAL, G. H .• Croker, 

Londoa LiverpooL 
7956. MACHINES for UNBAlRING H ro&S, M. c. Cbapal, 8060. PoRTABL& TABLKBJ. T. G. Blood, Blrmlngbam. 

London. 8061. COAL PIT CAGC 1!08PEND&R, &c., J . W. &ott, 
i9)7. BRIDLE DIT81 A. Fried!, London ~aesteg. , 
i95S. HoLDIIR for Ne wsPAPER..•, &c., H. Volkmann, 80~2. D.CTACBrNG GIIAR for SatPS BoATS, C. Gnrdner, 

London Stockton-on·Teea. 
· 8053. LAP· WELDED TU1118, H . Symlngton, Glaagow. 

8054. Gou CLUB HcA.De, R. Win ton, Glaagow. 28rd April, 1894. 

7950 V ALV&"' for P~<&UKATJC TraitS, C11pon, Hen ton, 
and Co., Ld .. , and H . Heaton, Jun., London. 

7960. SAW· BBNCRES, N. TaUby, f.ondoa 
7961. APPARATUS for CLntBINO &ne, L. GUlzow, 

Manchester. 
7962 CANVAS POSTAL ENVELOPitll, G. Lawson, King's 

Lynn. 
7963. STEUIING WovKN FABRICS, J. Sharp and T. W. 

Stead, Halifax. 
7964. CRANES, W. P urdy, Leeds 
796~. NeTS for AUTOTYPY, J. B. Howard.-{K. Ham'f11C' 

and A. &Luam, Omnany.) 
7966. WOODEN TAPS, J. B. Howard.-((1. (}raumann, 

Omnalt)l) 
7967. CAS& for P ROTECTING WATCJJES, J . B. Howard.­

(0. Btufltr, Gmnany.) 
7968. CoNSTROOTION of CHAIRS, A. Paloo, Gloucester. 
7069. CoRK FASTENER, F. J. Davis e.nd 0. J. H . Davia, 

Plymouth. 
7970. QuAunrcvcL£, G Whyte, Guernsey. 
7971. CIIIXNEY ToPS, D. Curr, Stretford. 
7972. GUARD for CARVINO FORKS, 0. Oxspring, Shire 

Green, near Sheffield. 
7973. CoLOuR PaOTOORAPIIV, J . :&f. Glllies, R. M. 

lnglls, E. E. F. d'Albl, e.nd W. C. Nlxon, Dublln. 
7074. APPARATUS u&ed in T WL8TING Y ARN81 J . R. Cud· 

worth, Halifax. 
7976. CLEANSI.~O WooL, &c., F1BR'It8, 0. Relchcnbo.ch, 

London. 
7976. STEAK DilATERS, G. Paley, Preston. 
7977. CRANKS !or BtO'YCLEil, A . Abrahamson, London. 
7978. ANOSPUERIC RCOULATORB, W. Bruce, Leeds. 
7979. LADI£8' STAY DusK&, P. &muela, London. 
7980. CoM:B[N'ItD CUP and STOPPeR for BOTTLIIS, H. 0 . 

Blnckwell, Brlatol. 

8055. SKIVING MAClll l'lliRV, A. G. BrookB..-{C. H. Bayley, 
UniUd Statu.) 

8056. BALING e.nd other PRFJSS.I81 W. )fcArthur, 
Qlaegow. 

8067. PRIVlKS, J. GoorJrO, lle.ncheater. 
8058. WINDOWil, w. c llnd J . D. Loo.thorbnrrow, Man· 

cheater. 
8059. CARDING BNGLNES, E. and 8. Twcednlo e.nd J. 

Smalley, Caetleton. 
8060. TWI.BTING .lthoBCN&B1 E. e.nd S. Tweodalo e.nd J. 

SmAlley, Ca.etletoa 
8061. EL'COTRO·CB'I!li!CAL D&OOMPOSITION, H. Carmi· 

cbaol, London. 
8062. COAL CUTTINo, T. B. A. e.nd R. W. Clarke, 

Sheffield. 
8063. CLOTBES' B oas& e.nd LL'I'EN RArx., J. Trume.n, 

Sheffield. 
8064. ATTACBINO TI PS of BILLIARD CO.It81 R. Robinson, 

Sheffield. 
8065. 13CLP·LUBRICATING PuLL&V8, G. and E. Smith, 

Northampton. 
8066. RAILWAY CARRIAO& DOOR l YDIOATOR1 J. Nichol· 

son, Londonderry. 
8067. Swoxa P REVCNTION, N. Che.ndler e.nd H. Raili ngs, 

Hednesford. 
8068. TY PE Warnas, J. L Cantelo, Liverpool. 
8069. 800TBCNG TEAT and T&ETBUIO RINo, F. M1llward, 

Bri.etol. 
8070. PBOTOORAPBIC HAND CAJBRAS1 T. H . Algate, 

BriatoL 
8071. F ASTUING SBANKB to KNTVIt81 B. W. Ramsden, 

Sheffield. 
8072. WINDING YARNS, S. Hey.-(JP • .A. Smith, Unil<d 

Statu.) 
807S. PREPARING and SPINNING FIBRES, J. W. Smith, 

Bmdford. 
7981. PULLEYs, R. D. Davidson and Barry, 

and Co, Gluagow. 
7982. Ft R!·PLACEB, W. 

Henry, 8074. TaTTLE MACBIN'ERY, J. McQuoon, T. Thompson, 
and J . Heywood, Me.nchester. 

Robb, T. &ott, and L. R. 8076. CYCLE PEDALS, J. Fergw10n, Glasgow. 
8076. 0RNAM&NTINO CUINA ARTIOU:S, D. Joncs, W. W. 

Bennott, A and F. C. Wardlo, e.nd A. W. Beech, London. 
80i7. BALING P RESSES, H. Shield e.nd J. Howarth, 

Rull8ell, Glasgow. 
7983. SIGDT·I'III!D LOBRICATORB, J. F. 

Firth, and T. H. Firth, Shcf!iold. 
7984. COTr!R for MANOPACTURW of Doo 

Clark, Crabbs Cross, near Rodditch. 
CA KKS, J. H. Liverpool. 

7986. PROCESS of PRODUCLNG CAUSTIC 8oDA1 T. Drake 
H uddersfltlld. 

7986. SAP.CTV SPRUJ>IIRB for Hoasa CuArNS, J. Draydon, 
J. Dmydon, jun., and G. Drnydon Cornwall. 

i9S7. RING SPINNING FUMES, J . &.nd \V. N. WUklneon, 
Manchester. 

7088. PREPAYKL~T GAB MEnM, W. and W. H. Cowe.n, 
Qlaegow. 

7989. LOBRICATOR, W. Trautme.nn. Berlln. 
7990. APPARATUS for ROLLU.G IRON or STI!&L BARB, W. 

Neilson, Glasgow. 
7901. A.D.roSTARL'It SuPS, J. H . BaUey, Barnaley. 
7992. UTILISATION of RIIWOBE, R . Schneider, London. 
7998. Orx. LAw PS, H . Detty, London. 
7994. ELE01ROLYTIO CELL, E. do PB88.-{l/. Tho;'d1rn, 

Fra'IIU) 
7996. FITTINGS for ELECTRIC LAMPS, H. Hlrst, 

London. 
7996. SAUCE CRUET, W. H. Courtonay, Worcester. 
7997. H ORSEI>BOI!S, T. N. Jones, G. W. Currior, and 

E. C. Smith, London. 
7998. SLAT'£ FRAME, D. Maedonald, London. 
7999. GRAPNEL, J. Skinner.-{H. Skinner, JV'tAt lndiu.) 
8000. H AND PRINTI~<O DEVTC'It, C. A. Allison.-{R. H. 

Smith. and Tl'. P. Triyp, Uniwt Statu.) 
8001. PRO¥OTINO COiiiBUSTtGN in F u RNACES, J . B. 

Davids, L<lndon. 
8002. B..ui.NESSINO, &c. , TmAL PowER, W. Horsfall, 

London. 
8003. RooYINO BuiLDINGS, W. H . Heywood e.nd W. 

Curbstono, Londoa 

8078. APPARATUS for WIAVINO FABRICS, R. N. W. 
Smith, Glasgow. 

8079. CYCLE L.utPS, S. T. Riehardson, Blnnlngham. 
8080. SITJIOIOAL BEDSTeAD, J. A. Smallbones.-(L. IV. 

BU:ku, .A autraLia ) 
8031. SoJPS, I . Spy, Liverpool. 
8082. GBAnas, A. M. Sternfeld, ) fanchestor. 
8083. POWDER·BLOW£11.81 A TOMlSIRB, &e. 1 B. Stern, 

Me.ncheater. 
8034. HOIST SAFETY GUARD MonoNs, W. H . H oskin 

and A. Piclcering, Blackburn. 
801!6. P RODUOTION of MeTALLIC ZINc, P. C. ChOolte, 

Glasgow. 
8086. ALAR¥ for PRE88UR11 GAUGit81 W. H . Bmdt, 

GJasgow. 
8087. MANUPAOTU'R£ of .Allxoun, A. A. AckermAn, 

Londoa 
8088. CoNSTRUOTlGN of Kl r..~s for BRICKS, E. Howl, 

London. 
8089. PORTIERE RoDS and APPAIUTUS1 C. Wilson, 

Londoa 
8090. SWIVELLING WINDOW81 J . &.nd W. McLougbland, 

London. 
8091. KNICKEJIBOCK&as, B. Smole.naky and A. P. Bate· 

man, Manchester. 
8092. BODY ROLLERS for HORSES, &c , J . J . WUson, 

Birmingham. 
8093. APPA&ATU8 for MARK ING BILLIARDe, P. RMel, 

London. 
8094. STEA¥ GEliERATORS, J . E . Greaty, London. 

8004. F LOOR P URl F'l£88 and GRAJ>ERB, S. 
Birmingham. 

8006. REPRODUCING 
London. 

8095 K.NlFB CLEANTNO Ji.ACBINE, W. Ayton, London. 
8096. IO'C MAKING APPARATUS, A. J . Boult.-{G. Scl~1·t, 

D. Hoole, Germany.) 
8097. MrNcas' SQUIBS, J . R. Powell, London. 

PICTOREB On PAPER, E C Marks, 

R006. STICK or U1oC8R£LLA HGLJ>ER, F. Bauch, London. 
8007. SwrTCB TELEPBONCII, 0. L. Anders and W. 

Kottgen, London. 
8008. Suo& P.ROTEOTOR, W. Gillles, T. Lethbridge, and 

R. Pope, Bristol. 
8009. A PGCK.CT M£TRONO¥l:, W. F. flowo, Londoa 
8010. l)caooL DESKS, 0 . .Andr6, Londoa 
8011. E L'COTRIC ARc LAxPS, F. J ebl e.nd Frltz von 

Hardtmuth, London. 
8012. Tovs, E. F. am Bll(lb, Germany. 
8018. ~[ANUFACTURE of JLuR · PIN91 R. R. Doard, 

London. 

8098. SoLID CoMBUSTIBLE, L. Dardel and H . Bl!coulet, 
Liverpool. 

8099. FILTER PRES8&81 H. Farmer, London. 
8100. WATCH 0 AS&B, 0 . K. Colby. LiverpooL 
8101. TABULATING Sv&TDCS, R. Hollerith, London. 
8102. BA.SK&TB or SunLAR REO&PTAOLES, E. M. Hudgin, 

Londoa 
8108. F ASTENING CARDBOARD BOXI81 J . A. Caueton, 

London. 
8104. DUNG, N. Fuch.s, T. Craney, e.nd T. C. Stokes, 

London. 
8106. BRAn, J. F. Shepard, C. Bartholomew, and S. 

H . Ca.rroll, London. 

8014. SA F'BTY PINS, I. I. Becker, London . 
8015. P LATEN PRINTING ~£AOB1N'It81 A. 

London. 

8106 STONe 0ARV1NO llAc BINE, A. Zanardo, Londoa 
8107. RoPe CoUPLINGS, B. Kinlch, London. 

Oodlrey, 8108. OPENLNO, &c., GRHNBOOSE SA.S&l!S, G. Paine, 
London. 

8016. PBOTOORAPBIC APPAIUTUS, &c., B. J. 
London. 

Edwards, 8109. SYPHON BuD8, S. Trlllor, London. 
8110. PILLAR WATER·CLOSET, A. and F. G. Johnson, 

8017. BILLIARDS, C. Ormerod and A. 
London. 

W. Cooper, Londoa 
8111. I'Nl!UMATIC T1na, C. Dierickx e.nd C. Belot, 

London. 8018. LUBRIOA TORS, T. Kahle, London. 
8019. EIOLJ>ER for VALANCE H ANOIN081 

London. 
A. Lolling, 8112. MAKING ANIMAL CllABCOAL, C. W. Kriens, 

London. 
8020. Cvcx.Eil, M. B Carbonnel, London. 
8021. FAST&NINO DliVICIIS for BATS, A. J. Boult.-(0. 

Sct.illtr, Germany) 
8022. SoAP, J. B. I redsle e.nd J. W. W. Huddleeton, 

Liverpool. 
8028. POWER H AM>!&RB, A. Boaudry, llvorpool. 
8024. TRIKMING HAT BRuo~s, H. H ., A. , and A. Turner, 

Manchester. 
8025 ROOTS, T. P. Eves, London. 
8026. HunxG and CooLING APPLIANCES, P . Pflelderer, 

London. 
8027. CBESS and DBAOGRT lloARDB, &~., C. Whelpton, 

London. 
8028. )f tNtns' LA)IP81 A. Morris, London. 

8118. PnuluTIC TIR.Itll, J . G. Moomy, London. 
8114. VELOCIPCD&il, C. E Ford, London. 
8116. TuB£8 of CI.ROULA.R SEoriON1 F . E. Elmore, 

London. 
8116. PEDALS for CRANK PGW&JI.81 A. J . Hoyt, London. 
8117. TREAntL'I'T of S&WAGE1 and REYUSE, J. Posno, 

London. 
8118. ) f WHANIBK for FEEDING 0PUEM, E . Duckley, 

Manchester. 
8119. HAULtNG·ROPE CLtPS, J. Green, Londoa 
8120. MACDINU for DRrLLJ](G P uRPOsES, W. A. PC3rn, 

Manchester. 
8121. PNEUKATIC TIR&S of CYCLES, J . V. P ugh, 

London. 

8122. OIL COP for VcaroLc Wn:nLS, J. A. Garvin, 
London. 

8123. UMBRELLAS &.nd like SUN8HADCB1 J. Forbce, 
London. 

8121. Po&TABLll ALARUM for BAT~Ja, I. Bamberger, 
London. 

8 12~. DvNAMO·&LCOTRIC MAOBINIII, H . N. Prentico, 
London. 

8126. FITTING PARTS of MAOHrNERV, B. N. Prontlco, 
London. 

8127. INDICATING POSTAL ScALE, I. S. McGieha.n, 
Lontlon. 

8128. P RAOT181:NG SaonT'IlAND, The Ilonoumb:e SybU 
Margaret TyB&on Amhorst, London. 

8129. P ROT'ItOTINO L.u!PS, E. J . Frost and M. P. Stevena, 
London. 

8130. Mus1o and BOOK·LIIAFTURNERB, J. W. NeumAnn, 
London. 

8181. STII.Alt and H oT-WATER RADIATOR, H. Flil.t, 
London. 

8132. LoUNO.I81 INVALID CoUClJES1 &c., W. J . Colllna, 
London. 

SlSS. D&VTC& for HOLDINO R &INS1 D. Soymour, 
London. 

8134.. CYCLIBT8' CAPS, 0. W. and P. W. ShephcrJ, 
London. 

8135. CoLI.Al'Sr:BLE Tu CB£ST or Box, T. V. Macleod, 
London. 

8186. H..uiD&NtNO ST£.&1. Pu.ns, H. W. Gabbett­
Falrfax, London. 

8137. PNEUMATIC SADDLC or P ILLOw, R. F. Hall, 
London. 

8138. ORNA~'TAL SORYAOEB, F . Luochesi, W. Mait. 
land, and D. J. WUUame, London. 

SIS9. FIRE·:CSCAPIS, F. W. Boar, London. 
8140 AOTOloi.ATIC HOSE JACK&T81 H. H. Loigh.-{J. B. 

Cooper, Vnit«L State•.) 
8141. TOBAOOO PtPII:IJ, J . W. Hioton, London. 
8142. SP!IDHNG ToPS, J. A. Cave.-(8. P. Wmann, 

Gtrmany ) 
8148. BICYCL'ItS and TRJCYCLKS, W. F. WWiams, 

London. 
8144. HosE REIL, W. Loo Van Horn e.nd M. Yount, 

London. 
814b. METALLIC P~CKING. F. A. Ives. London. 
8146. Hoasi.SBOEil, F. W. Bach, A. £. &hatr., and E. 

Rinke, London. 
8147. TRIIATING PUlROU8 MA.TOJ.AI.1 G. Walker, 

London. 
SI4S. TICKET PUNC111:11, A. Warner, London. 
8149. E LJ:CTRICAL MBASURINO I NSTRUMitNTS1 U. H . 

Lalco.-(J. Y. Jl'ltck and B. IJ'uton, United Stntu.) 
8160. PROPILLLNG TAAMCAR91 G. G. M. B llrdlngham, 

London. 
Sl at. ROLLilR SKATES, F. Sabel, Londo11. 
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8152. PrPIIS, H. Dinn, London. 
8153. EARTHENWARE PIP& MAClJrN'ItRY1 R. Ewlng, 

London. 
8164 .• COf'l' Ao.luBT&R, H. Wardle, Manchester. 
8155. SIZING MACBL~K81 J. S. Hargreaves, Heywood, 

Le.ncashlre. 
8156. CliJllNl!Y Cowx.s, 0. Hltchcock , London. 
8157. RINOS for STEAM ENOll>'l! PlsTON81 G. Thnmla, 

Southampton. 
8158. CYCLE GEAR CASES, 8. Stone and C. H. Genders, 

N ottlngham. 
8159. CoNSTRUOTION of BALL TAPS, I. Barnsley, 

Sheffield. 
8160. PORTA BLE LUNCBCON LocKER, R. W. Banner, 

Bristol. 
8161. "'I'OPPERS for Bo1TLES, Y . Weber IUld M. Lietha, 

Manchester. 
8162. POSTAL ENV£LOPI81 0. Davis and J . L. Lloyd, 

Aberystwyth. 
8163 . .AERATED WATER BEV£RAOE1 G. Da'l"is1 Aberyst· 

wytb. 
8164. H AY P RESSING ) fACBIN'IRY, C. e.nd W. Stephen· 

son Newark. 
8166. BoTTI.l! SPOON and STIRReR, C. Shoathcr, London. 
8166. STEAM G£N'ERATOR, J. E. Green, London. 
8167. CALCULATING CollKS for Sonoox.s, J. II. Towcl'8 

Southsea. · 
8168. AUTOMATIO EXHAUST VE:snLATOR, W. J. Baker, 

Scar borough. 
8169. GAS Borunm, J. H. Butterworth.-(A. Carter and 

IV. S~rutman, A1•atralia.) 
8170. WATER·TlJB£ STEAM BOILXR81 F. J. Rowan, 

Glasgow. 
8171. PAPER·MAKINO MAOBI!>'l!S, J. WyiJie, Glasgow. 
8172. Bun P OMPS, H. Harper, Birmingham. 
Sl73. SPILE or VKNT Pw for CASKS, G. C. Church ward, 

Southsea. 
8174. PORTABLE WATER Co!>'TAINER, T. B. Tyaon, Long· 

port. 
8175. E naoY SAVER for BICYCLES, F . J. Bou!ton, 

Hereford. 
8176 Colo!BINXD TRAVELLING BAo, &c, J. Franken· 

burgh, Glasgow. 
8177. P AINT CANs, S. N . .Ashworth, Manchester. 
8178. PROOOOTION of CoPPIIR CoLOURS, C. M. Piel· 

sticker, London. 
8179. l NCR&ASLNO the ILLUMINATING POWl!R of OIL 

LAli.PS, R. H. Courtonay, London. 
8180. PLOuos~, W. P. Thompson.-{P. W. UnterUp and 

F. LtAmann, Gmnany.) 
8181. BICYCLE SADDL&S, 8. SeUgme.nn, Liverpool. 
8182. PtPIIS of HEATING APPARATUS, W. P. Thompson. 

-(..4. Dui'IUU, Prance.) 
8183. RxTRACTJNG M.CTALS from OR.Itll, W. P. Thomp· 

son.-{L. R. BontJ.ill und B. T. Oaut~·. Belgium.) 
8184. PRECIPITATING METALS from ~OLUTIONS, J. S 
Mll(l~rthur, London. 

8136. 111ACli1Kit for H ULLISG COFFEE, J. W. Gordon 
London. ' 

8186. CONTROL LINO the DLU.S of CLOCKS, R. 1 J ., e.nd J. 
PottA London. 

8187. )lALL&TSfor PLAVING GAloiES with BALLS, F. H. 
Ayres, London. 

8188. POTUTIOMETEM, F. H . and H. Nalder, C. W. S. 
Crawley, and A.. Sosmes, London. 

8189. DRAWING·OPP LIQUIDS.!. F. H. Nalder, H. Nalder, 
C. W. 8. Crawley, and A. ~mes, London. 

8190. MOUNTING CANNON, J. Eastwick and I. A. Tlmmi.s 
London. ' 

8191. SPRlNO IIOTOR, W. Martin, Londoa 
8192. Coni·I'REED )h cllA.NlBM, A. G. ):facculloch 

London. ' 
8193. DESTRuonoN of SEWER GAS, &~ .• J . E. Webb, 

London. 
8194. CoiiiBINm SAw and PLANER, G. S?.ekoly, 

London. 
8196. FLY and CA.BT·ROX for ANGLKIU!, J. Boyce 

London. ' 
8196. LUBRICATOR& for BAB8ll\"RR'I'E81 J . Whitehead 

Birmingham. ' 
8197. AVTOIUTIC Ott 0ACGE, W. IL and A. F. &ss 

London. ' 

SELECTED AMERICAN PATENTS. 
Prom tile Unil<d Statu Pattnt Oqkc Oglci.q.l Gautte. 

511,948. STEAM TRAP, B. 11. Gold, Clncayo,lll.-Piltd 
Afa1·ch 21th, 1898. 

·Claim.-(!) In a steam tmp, the combination of an 
automAtically opemted valve located Within the s pace 
to be hOtt.tod, on expansion device situated outoide 
the apace to be heated, e.nd connections between Sllid 
valve e.nd expansion devioo, of a band-operated vlllve 
for cloelng the port normally controlled by &aid auto. 
mAtic v,uve, substantially ae degcribed. (2) In a 
steam trap, tho combination with an automatically 
opemted valve located within the apace to be heated, 
an expansion device located outside the space to be 
he~tod in a chamber communicati:Jg with the auto· 
matlc valve chamber, and a connection between Sllid 
valve e.nd expansion device, of a hand-operated valve 
adapted to close the por t normAlly controlled by the 
automatic valve, and a second band·opernted valve 

MAY 4, 1894. 

controlllng a pall83gC openlng to tbe air and surround. 
ing the automatic valve chamber not! the 1• """''lfrl.) 

@1.9"4"3] 

• 

connecting said chamber with the expan6ion dc"lce 
cbambc;o, substantially as described. 
512,0 10. PUWPING EXGlN£, B. E. Cla•·k,Jfqytham1>1rm, 

MaM.-Filtd Fclrrwtry 20th, 1893. 
Clai~~t.-Tbo high-pressure cylinders G and U in 

lino With tho respective low-pressure cylinders B ' o·, 
toe valve chest 11nd valves for the respoctivo cylindeno, 
tbo JApes 12 and 13 croseiop; from the ex hauet of tho 
h igh-pressure cylinders to the valve chest.'4 of the low· 
pressure cylinders, in combination with the rockers 
~0 and 65 and the valve rods connecting the valve 

of one high-pressure cylinder and of the opprosite low. 
presauro cylinder, the walklng beams )l' M' and M 
and the shaft 22 for supporting such walking beams, 
the pistons, the piston-rods, crosahcads and links con· 
necting tho respective pistons at opposite ends of the 
walking beams, and the doub!e-ncting pumps with 
their plungers axially in line \vith the compound 
engines and connected to the respective piston-rods 
ana crossheada, substantially as set forth. 

512,086. PLIEM, J. V • .Aihc1·P1 t, Dlt.tkir1·, btd.- Poltd 
.April ht, 1893. 

Claim.-A pair of pliers consisting of a m11io leg and 
a secondary log cOmposed of two parts ell(lh pivoted to 
the main leg and having their abutting ends geared 
and m eshing, one of said aecoodnry levers having 
upwardly projecting ears forming bearings for :\U 

ls12 oasl 

adjustable locklng device consisting of n pivoted 
lever having a p in attached thereto, said pin being 
arrnnged to pass through a bole in eaid secondary 
lever and to play in a lateral slot in the main leg when 
the pliers are opemtod as at.d Cor the pnrpoae set 
forth. 

512,120. RP:COtL Cs&CK FOR WJUllLED GuN CAn· 
RtAOEB, F. Mol,r, /lfo.gdtburg·Bll.Cl·at•, Gtrmany.­
Piltd OctolKr ! tit, 1892. 

Claim. - A rocoil proes or bmke for gun c.'\rriages, 
consisting or a suitable press ha\•ing a spur, to be 

lsrz 120( 

driven into the grotmd, projoctiog from the side of 
the press cylinder, and a piston having a rod pa.ssing 
through one end of the cylinder and connected With 
t~o tmU, whereby the gun and carriage w.ll have a 
hmited recoil for the purpose specified. 

EPPS's CocoAL'"£.-Oocoa·Nib Bxtraet. (Te.'\ like.) 
The choicest roasted nibs (broken up beans) of the 
natural. Cocoa, on belng subjected to powerful 
hydraulic pressure, givo forth their excess c.f oll. 
leaving for use a fineJy.flovourod powder "Coco .. ine " 
a product which, when prepared with IX>iling wnte~ 
has the con6iateucc of tea, of which it is now will~ 
manY_ bene~ciaiJy taking the t-lace. I ts nct•vu 
prinetple bemg a .gentle nerve stimulant, auppli~s t hu 
needed energy Without unduly exciting the S)stcm. 
~ld only ln packets and tins, by Grocol'8, labelled 

Lo
J Ad)IF.S }£PPS AND Co., Ltd., Ilomccopathic Chemists, 
D on. -ADVT. 

• 
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