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ON THE ·oALOULATION OF FRAMEWORKS 
. WITH SUPERFLUOUS PARTS. 

' By M AX AM E NDB. 

( Oonclutkd j r&m page 90.) 

AccoRDING to the :prVnciple oj 1vor k as s tated previously, 
the work of the internalforce8 itn an ekutic framework 
i8 equal to the work of the externalforce8. IfF l' F 2 , F 8 , 

• . . are external forces; / 1 , / 2 , / 3 , • • • the move­
ments of their points of application ; S 1 , S 2 , S3 , ••• 

the stresses in the bars of the framework; and tJ. l1 , t:J.l2 , 

!:l.l;; , . . . their elongations, then the work will be: 
W = t L F I= t }; S tJ. Z • • • • • (10) 

If then the former symbols for the stresses and elonga­
t ions of the necessary and in the superfluous bA.rs are 
u sed again, we have for the internal work the equation: 

2W=S' t:J.l'+S" t:ll" + S 6Z"1 
••• + S, 6l1 

· + S2 6l2 + S3 !:l.l3 + . . . . (11) 
S1 = R1 + o\ S' + o-"1 S'' +o-"'1 S'" + . 

and t::.l l = s1 ?il l 

• 

S2 = R 2 + o-' 2 S' + u" 2 S" + u"' 2 S'" + . . . 

lienee.: 

and t::.l2 = s2 1nz 
&c. &c. 

2 ' V = (8 ')2 m' + (S")2 m" + (S"')2 1n"' + . . 
+ (R1 + o-'1 S' + u'' 1 S" + o-"'1 S"' + ... )2 m 1 + (R2 

+ u' 2 S' + u" 2 S" + o-111 
3 S

111 + ... )2 1n2 +. . . (12) 
Differentiating this expression according to S', S" , S'" 

successively we have : 
dW a, s~ = S1 

nt
1 + o-1

1 (R 1 + o-1
1 S1 + o-" 1 S" + . .. ) m 1 

+ 0'
1z (Rz + o- 1

2 S1 + o-"2 S" + .. . )m2 + . • · 
d W - S11 m" + 11" (R + 1 S' + '' S" + ) a, S" - 1 ·1 u 1 11 L ••• m 1 

+ o-112 (R z + o-' 2 S' + u" 2 S" + , , .)mz + , , . 
&c. 

(18) 

It will be seen that th ese are the same expressions as 
those, which according to equations (6) are = 0. We 
conclude therefrom that the -work in am. ekutic 
framework is a mininitum with regatrd to the 8flre88 in 
any one batr, or that ~ am. ekuflic framework alwat1J8 
tlto8e stre88e8 ocowr which prod1tce a minvmu1n of work. 
This is Castigliano's theorem. 

In Fig. 3 we applied at point K an external force s• 
and fo~nd . the de~ecti~n t:J.l1 by equation (9). Th~ 
de;ft_ecflio"': tn the dtf1·ectton of the force is equal to the 
d~ff~rential according to the force of the whole internal 
work. 

Namely, wri ting equation (10) as follows: 
W = t s• !:l.l1 = t (S1)!Ln~• = t ~ S t:J. l . , (14) 

wo have in the last expression the whole internal work. 
Differentiating according to s• we have 

d W d 
d s• = s• m.• <= ~::.z•) = d& <t ~ s t::.l) • • (15) 

which proves the above proposition. 
If we write out the expression ~ S t::.l in analogy to (11) 

and work out the differentiation, we should find the expres­
sion which already according to (9) was equal to t::.l'. Both 
theorems, as s~own here, are. derived from the principle 
of work (equat10n 10). In u.smg them for the calculation 
of stresses and deflections, we must deduce from them 
the equations (6) and (9). But it was shown previously 
that these equations can be deduced direct from the 
principle of work, or even geometl-ically without the 
principle of work; it is therefore not necessary for 
practical purposes, to resort, as some do, to these 
theorems. 

FBAMEWORKS WITH SOLID WEBS. 

Instead of dealing with bars of the length l, and 
measuring their elongations t::.l, we deal here with pieces 
e?closed by two imaginary parallel planes at the small 
distance /::.8 from each other, and measure the angle 
d cf> formed between the planes in consequence of a 
bending moment N in the piece. The planes are at 
right angles with the neutral axis of the frame, and, as 
the angles d cf> of a series of adjoining pieces have 
even tually to be added, the calculation will apply accu­
rately ~>nly to frames with a straight neutral axis or 
appronmately to such, where its curvature is lar<>-e com­
pared with the depth of the frame. Work is here 
Ndcf> h . 

2 
, w ere d cf> IS measured by the length of the arc 

at the radius = 1. The moment may be either thought 
of as a couple of forces or as an infinitesimal force at an 
infinite distance: If_ the moment is caused by one finite 
force S at a fimte distance, and at a given angle A with 
the. planes, the work will be increased by first, the work 
which the component of the force at right angles to the 
planes does in extending or compressing the piece t::. x 
and second, by th;e wo~k ~hich the component parallel with 
the planes does m shiftmg them parallel with each other 

by the distance d 1/• The first increase is (S sine A'f !::. x 
2 a E 

where a is the sectional area of the piece in the planes, 

and the second increase is (S cos A)
2 

t::.x, where G, the 
2aG 

modulus for elastic shearing, is generally smaller than E. 

Tm: STRAIGHT BEAM. 
~et A B, Fig. 6, be the neutral fibre of a straight 

solid beam or pla.t..e girder ; let t::.~e, a small piece 
between two parallel planes at right angles with it be 
invested wi~ the bending moment N,. from e.ny ca~e, 
then, assummg that 6x is the only flexible piece in the 
beam, its neutral fibre will assume the form A D B , so 
that L AD B = 180deg. - d 4>. , and the work in A X will 

be N.: 4>., If the cause of N. is a moment M1 at A, and 
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if a sectional plane at A has turned through an angle 
d a~, we have according to the principle of work : 
M' d "~ = N,. dt/>... As N can easilkbe determined from 
M l · ~- Ml d I I d I b . we can wnw, "" = p. • If!, , p. • emg a 
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number corresponding to u'" in the first part of this 
paper. Dividing by M' we have :-

d " · = p.
1
" d </> .< • • • • • • (16) 

This equation sh ows that the relation between d cz, 
d {J, and d </> is independent of the cause of the flexure 
d </> . For example, if in addition to the moment M' 
a m oment M" acted at B or moments and forces acted 
between A B on the beam, that relation would remain 
unaltered. 

In the same way we find 
d {3. = p."" d </>" • • • • • (16a) 

The equations might h ave been found geometrically, 
only considering that the effect of M' .. upon the beam 
decreases gradually from A to nil at B and vice ver8u, the 
effect of M" from B to A. Namely we have:-

B B ' = x tan d cf> .. = 8 tan a,. } 
A A'= (8- x) tan d ¢. = 8 tan {3,. • (17) 

Considering that the tangents of small angles are equal 

to the angles themselves, and putting p.',. for ~ and p." . = 
8 

8 
- x, we obtain equations (16). 
Q; 

Regarding now N ~ as the moment from all causes at 
!::. x we have : 

N. = R. + ,.,.',. M ' + ,.,., . M" • • • • (18) 
where R" are moments oaused by forces or moments 
acting at points between A and B. F urther we know 

that d 4>. = ~ 1a;• where J" is the moment of inertia 

of the section of the beam at t::.x. Putting here for N,. 
its value and then d cf>" into (16), and letting all pieces 
f::.a; be flexible, we have : , 

t::.« = :I: E~ (R~ + ,.,.' ~ M1 + ,.,.". M'1) 6~t l 
II 

6fJ =:I; .;. j (R~ + ,.,.'. hl' + ,.,.". hl" ) t::..c J 
• (19) 

If some of the forces and moments causing R~ are 
unknown quantities, as in the co.se of intermediate 
supports between A and B , R, will be dissolved in to 
R <,> + p.'",. M'" + p.1111

, M"" + &c., and more equations 
would be added to (19) embodying the elastic conditions 
of those supports under the reactions of the beam. In 
this way girders continuous over several supports may 
be calculated, but the process would be somewhat 
complicated. Here it is preferable to follow Clapeyron's 
method of considering each span independently, and 
using the angles t::.a and t::.{J, which occur again in the 
two adjoining spans, as auxiliary unknown quantit ies. 
In this case the moments R .. are known quantities. 

If the beam A B is loaded with the uniform load p per 

unit of length we have R,. = P x ~ - x). P utting this 

with ,.,., " = ~ and p."~ = 8 
- x into (19) and reducing the 

8 8 
small length t::. .r; to the infinitesimal length cl x we have: 

t::.u. =j' x (P x (8 - .1:) + ~ M' + 8- x M" )a. x 
, 8 l!:J 2 8 8 

!::.{3 = j' 8-;: x (P x (8- x) + ~- llf' + ~ ... :::~ M" ) cl x 
,8 E J 2 8 8 

Working out, we find: 

t::. cz = S (P ..!:_ + 2 M' + M")) 
u E J 4 • (20) 

t::.{J = - S (~ + M' + 2 M") j , o-EJ 4 ) 
which are the well-known equations of Clapeyron. 

THE C URVED BEAM. 
Let AD B-Fig. 6- be the neutral fibre of a thin 

F'i 9 6 . 

. 
-··--··-·--· ·--· .. -· !-........ s • . 

) 

our_yed beam resting on the pivot bearings A and B, of 
which the latter is movable without friction in the direo­
tiox;t A ~· Let t::.l. be the length of a small piece a t D , 
which lies at the distance x from the vertical through B, 
and let this be the only flexible piece in the curved beam. 
The~ we . can replace the two curved pieces by the 
stratght p1ece11 A D and D B for the purpose of observing 
better the elastic deformation of the b eam. Let M' be 
a bending moment applied at A, producing at D a 
bending moment p.'. M', in consequence of which the 
angle ' · at D is altered by d 4>,., and the beam deflects 
into the position AD' B'. At the same time the angle a 

i3i 

at A is altered by d ~~., and the angle {J at B by d (J •• 
Then, assnming these alterations to be very small, we 
have, according to the principle of work : M 1 d ~~. = 
p.' .. M1 d tf!., or 

d a .. = ,.,.'. d </>" • , • • • (21a) 
In the same way, if a moment M" were applied at B we 
should have : M" df3. = p.". M" d tf!,., or 

d fJ = ,.,.",. d 4>. • • • • • • (21b) 

Considering that p.'. = ~ and p."., = 8 
- x, it will be 

8 8 
seen that the above equations might have been deduced 
purely geometrically and independently of the values of 
the moments M' and M11

, and that the amount of the 
alterations of the three angles, but not their relation 
towards each other, depends upon the bending m oment 
N at D, from whatever cause it may be derived. 

Bearing still in mind that the alterations of the angles 
a, {J, 4> are very small, and disregarding the deformation 
due to axial compression and to shearing, we have further 
the equation 

d 6 = y d '~>• . . . • (21c) 
If all the pieces of the beam are flexible we have 

!::.« = !>' .. d tf! .. 

!::.{3 = r ,.,.~~. d '~>· . . • . • (22) 

/::.8 = r y d 4>~ 
N d l , 

Here we put as before d 4> .. = E J: • and for N" 1te 

value from all causes. These causes may be loads pro• 
ducing the moments R. , an abutment reaction H in the 
direction A B causing /::.8 to become nil and the momenta 
M' and M", so that 

N. = R. + H y + p.'" M' + p.11
,. M". 

Then we have 

t::. a = J:p.',. (R. + H y + p.'. M ' + u.",. M"): ;., 

t::.{J = j' ~-'"• (R .. + H V + ,.,.'. M' + p. 11
• M") ~ ~ (28} . " 

/::.6 = f y (R .. + H V + ,.,.'. M' + ,.,.''. M") ~ ; • . " 
These equations contain th e six unknown quantities i:::. «, 
A {J, !:::. s, H, M', and M", and if any three of them are 
given th e other three can be calculated, for example i-

(1) Given H = 0, M' = 0, M" = 0, we can calculatE! 
the alteration of the angles « and {J, and the movement 
!:::. 8 of a ou.rVed beam. 

(2) Given l\1' = 0, M" = 0, and !:::. 8 = 0, we can 
calculate the horizontal abu tment reaction and the 
~Iterations of the angles cz and {3 of an at·ch with pivots 
a t its two abutments. 

(8) Given t::. a = 0, !::. {3 = 0, !::. a = 0, we can ce.l­
culate the horizontal abutment r eaction and the moments 
at A and B of an arch fixed a t the abutments, and these 
being found we can calculate the stresses in the arch. 

As super fl.uous parts may in the latter case be regarded 
(1) the abutment A in its capacity to resist the turning ao· 
tion of M'; (2) the abutment Bin that of resisting the turn· 
ing action of M"; (8) the same abutment in that of 
resisting the sliding action of H . Assuming that the 
coefficients of these resistances ca.n be ascertained, and 
naming them n~', m", and m"1 respectively, we have 
M' m 1 = t::.a, M" n~" = t::.{J, and H m 111 = /::.8. Consider· 
ing that these movements take place in the opposite 
direction, to the resist ing actions upon the arch, and 
putting their values into (23), we obtain equations 
entirely of the form of equations (6). 

If it is desired to take into account the effect of the 
compression of the neutral a.:<cis of the a.roh, as well as of 
its deformation from the shearing forces, it will be seen 
that only the third of the equations (23) is affected. 
Naming g the angle, which the small piece d l. forms 
with the horizontal, P the axial pressure, and S the 
shearing force, we have to add to the expression for /::.8 

f. dl j' dl ' in (28) the members P cos 'Y :_Ex and S sin 'Y - ' , 
• a • aG 

wh ere a is the sectional area of the piece d l.,, and G the 
modulus of shearing elasticity. P and S can be stated 
in terms of M', M", and H, but it is bet~r to introduce 
th ese terms, when the form of the arch and the load is 
given, than to attempt to do so in the general equation. 

REPORT ON A. P UMPING ENGINE AT HORNSEY 
SLUICE. 

.APPENDED we give the results of a. triAl recently carried 
out by Professor Kennedy on the feed consumption of a. 
triple expansion high-duty Worthington pnmping engine, 
recently erected at Hornsey Sluice for the New River Water· 
works Oompe.ny by the well-known ma.kers, Messrs. J ames 
Simpson and Co., of Grosvenor-road, London, who designed 
the engine in conjunction with Mr. E. L. :Morris, the 
engineer to the New River Wa.terworks Compe.ny, and on 
page 140 we give an illustration showing e. general side 
elevation view of the pumping engine in question. The 
engine is designed to work with a. &team pressure of about 
lSO per square inch, and on inspection of the indicator 
diagrams, p. 140, it will be noticed that the initial pressure 
in the high-pressure cylinder very nearly reaches this point. 
The speed and stroke of this engine is varied by ad· 
justing the out-oft gea.r, combined with any alteration of 
pressure in the air chamber of the high-duty attach­
ment. Certain details of the general e.rrangement are 
given in Professor Kennedy's report, and it will be noticed 
on referring to the drawing that all the steam and cut­
oft valves are of the Corliss type, o.nd are placed dirco~y 
below the cylinders, thus effectually draining them. AU the 
out-oft ve.lves for both sides of the engine are a.djusta.ble by 
he.nd-wheels on one side only of the engine, and o&n be 

.. 
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tJ~ whila' Ule eagine l.s moving ; Ulls r.rrangemen~ 
enablea the engine ~ be eu.!:l handled, and in a large engine 
of tbl.s olua i.a a decided vantage. The malo valve gear 
levers are of steel, and the alr and feed pumps are driven 
from them. These pumps are placed below the surfaoe con­
denser, Uuough wblcb the suction water passes io ~he main 
pnmpe. Tb.e compensating gear ia fixed between the bigh­
presaure cylinders and the main pnmpa; the air pressure and 
feed eupply pumps for supplying ~be compensating cylinders 
are driven oft the main journals in the usual manner · the 
oompe~iors work as a rul_e with a pressure of 260 lb: per 
square mob. The entire engme ta finished in very first.-class 
dyle and lagged with mahogany and braaa bands, and the 
auooeeaful results which have been obtained from this plant 
mast be most gratifying io the Waterworks Company and the 
bailders, Me88ra. J. s:rson and Co., and undoubtedly 
a large saving of fuel result from the very economical 
working. of this engine. Tbls engine lathe second Worthing­
ton engme whiob baa been buijt for the New River Water­
works Company, the first having been erected at Green Lanes, 
Finabury, in 1888, where it has been at constant work ever 
alnoe. and giving the greatest. aatiaf&otion. One ct.nnot help 
notio1ng what improvement lD general design bas been made 
wUh this olaaa of engine since it was first introduced into 
this country in 1886, and the fact that over 200 engines have 
now been built by MeBBrS. J ames Simpson and Co. pointe to 
the very good results that h ave been attained by their adop­
Uon. The largest engine yet built has been recently shipped 
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THE ENGINEER. 

oalculatione of power. Each cylinder is fitted with a body jacket, 
and the p~ between each pair of oylindere are alao ateam 
jacketed 10 u to form, in fut, reheat.lre. 

The Worthington pumping engine, aa is well known, is of the 
direot.aotiog type without rotating parts, antl therefore without a 
&zed etroke. In order that the anrage stroke during the teat 
might be accurately known, marla were made by which it could 
be mea.snred at any moment while the engine wu at work. A 
note of the aotnal stroke of eaoh engine wu taken fonr times an 
hoar throogbout the whole trial, and the average of the ninety.six 
obserntiona 10 made is taken as the actual stroke. The actual 
length of stroke wu very regular , and the maximum recorded only 
differed from the minimum by about half an inch. The number 
of strokes made waa registered continnoualy by a Harding counter, 
and waa noted every quarter of an hour throughout the trial. The 
steam pressure and vacuum were noted at the same time. 

JVork done.-Tbe engine during the day was pumping into ooe 
of the New River Company's reservoirs, from which at the eame 
time water wu being continuously drawn. No meaua existed for 
directly measuring the quantity of water pumped. The actual 
head of water against which the pumping took place was read 
upon a wator·gauge in the engine-room, tliia gauge being after­
warda tested agatuat a mercury column. The depth of auction 
below the ftoor of the engine-room wu read every qnarter of an 
hoar daring the trial, and has been allowed for, alon~ with the 
height of the pressure-gauge above the engine-room fioor. The 
quantity of water pumped, and the figures as to pump horae· 
power given below, mu.et be taken a.s corresponding 11mply to 
the measured bead and meunred dimenaioua of the pomp, 
&~~~nmed to be filled throughout at every stroke, and to have 
no slip. There can be no doubt that the slip, if any, is a very 
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loog, each hanog two furuaces, Sft. interual diameter. The 
trrate anrfaoe of each boiler was 29'2 aqnare feet, and the heat­
mg surface of each boiler 960 square feet. The nominal boiler 
preuure was from 125lb. to 130 lb. per square inch. The pre&· 
11ure waa kept very ateady throughout the whole day, and the 
boiler level was &leo kept extremely steady. Tbe etoking waa 
in the handa of the ordinary stok4!r1 and was exceedi~ly good. 
The coal, however, waa of a apeciaJ quality, obtained for the 
trial in order that it. reanlt. might be the more easily compared 
with those obtained in other boiler trials o.nder etaodard condi· 
tiona. The coal used was Nixon's Navigation band-picked, and 
free from slllllll and alate. The calorific value of thil fuel wu 
foo.nd by experiment to be 14,700 thermal unite per pound, 10 
that ita theoretical evaporative capacity was 15 2llb. of steam 
frJm and at 212 deg. Fah. Tbe amount of ash in the coal was 
8·84 per cent., and of moisture 0·56 ~r cent. 

The coal was weighed on to the stoking floor in Iota of 2 cwt. at 
a time, A running start and finish were made, the pressure and 
water level being the eame in each ca.se, and the fires beiog of 
approximately the same thickness according to marks placed upon 
the fire door. The long duration of the trial practically eliminates 
any error due to small errors in estimating this matter, and the 
etraightoe111 of the curves also shows that they were negligible. 
The trial took place on the 24th of July. Tbe eogino was started 
early on that morning, and I started the aetna! trial at 9 a m. 
It ended at nine minutes past 9 p.m. , with the boiler levels the 
eame as at the ebrt, with a water tank jnst finished, and with the 
eteam pressure :llb. higher than in the morning. The duration of 
the trial wu tbua 12 hours and 9 minutes. Tbe engines and 
pumps worked during the whole period quite steadily and quietly, 
without the slightest hitch of any kind whatever. The extreme 
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DIAGRAM SHOWING CONSUMPTION AND PERFORMANCE OF WORTHINGTON PUMPING ENGINE AT HORNSEY SLUICE 

io Calcutta, and is of some 650-borse power, having a Sft. 
stroke, and they have one of 4()().borse power now on ht.nd 
for one of the large London water companies. 

The two sewerage engines, each of 18 m illions capacity, 
recently made for the London County Council a t Abbey 
~Iilla, are two of the beat e:s:amples of that class; in fact, the 
uniform flow from the Worthington type of engine renders 
i' the best that can be used for allldnds of pumping. In 
Professor Kennedy's report which follows attention should 
be drawn to the low figure of coal consumption, namely, 
1·34lb. per indicated borae.power per boar, which, with the 
mechanical efficiency of the engine taken a t 84·4 per cent., is 
equivalent to 1 59 lb. per hor oe-power in water actually 
lifted, the steam consumption per hour per indicated horse­
power being 14·2 lb. During t,h e trial the engine we.s kept 
at a mean speed of 2.5·2 double strokes per minute. It will 
be seen on refe rence to the diagram tbe.t the supply of coal 
and feed was maintained very conatt.Dtly t.nd the lines kept 
nearly parallel. The report appended is very full and gives 
tJl furlher details of this trial :-

small quantity in a slow-going and direct-acting pump of this 
type, Croeby indicatore were used throughout, except for one 
iDtermediate cylinder, in which a Wayne indicator was employed. 

Stecun and lNitr con1l«tioJU.-Two L!.nca.shire boilere were used 
for supplying 11tMm to the engines. A third boiler, entirely 
separated and blanked oft from the firet two, supplied etAam 
for the donkey pump only. A careful examination of a ll the 
connections was made before the trial commenced in order to 
make certain that all pipes not in use were either cut or 
blanked. The steam was carried from the boilers etraight into 
the engine·room to a centrifugal separator placed above the 
high-pressure cylinders. Tbia separator was kept drained through 
a cook into a pail, and the drainage weighed every hour. All 
the cylinder jlcketa wore supplied with live stAam of boiler 
pressure from above the separator. Tbe drains from tho jackets, 
as well aa from the intermediate beaters placed between each 
~r of cylinders, . were tnk.en to a water.sack atandi~g in tho 
ptt below the eng~nes. ThiS water-sack was fitted wtth a gla.sa 
gauge, which allowed the rate at which it filled up to be det-er· 
mined, and in tbis way seven determinations were made of the 
total quantity of water discharged from the jacketa and rebeaters. 
The bot water discharged from the water-sack was finally mixed 
with the air pump discharge in the hot well. 

&port on. tAt R~11 and Wattr CoMUmptiolt. of a P umping The condenser need for the engine is a tubular surface condenser, 
E'flgiru at H0171M!f Slvi«. and the whole of the water pumped passes through it. 

lrhJJre. Jamea Simpeon and Co., Ltd., The engine feed pumpe, which nnder ordinary ciroometances 
101, Oroe•enor-road, pump direct to the boiler, were on the trial used to pump the bot 

Pimlico, London, S. W. well di.~harge-with which, aa has been said, the jacket water wa.s 
Dear Sin,-I have pleuure in re~rtiog to you the results mized, and to which any oecenary anpplemeotary feed was added 

of a trial which I h&Ye carried out 1r1th one of yonr engines, on -into a tank in the eo.gine-room raised about 12ft. from the ftoor. 
the 24th of July last, in accordanoe with ioatruotioos received The diaobarge from the pumpe into this tauk was throttled, 10 
from you. The main u!~eot of the trial was the determination of that the pnmpe mi.gbt work approzimately against the pressure 
the weight of steam per horee·power, and of the efficiency of at which they would have worked if they had been delivering into 
the plaot. lncident&lly mea.siUemente were also made of the tho boilere aa uanal. Below the top tank: were two measuring 
amount of coal oaed. tanka, containing 1246lb. and 1325 lb. of water respectively up to 

Elt.giM. - The engine te.ted il a triple-expalllion snrface- the marla naed. These were filled and emptied alternately, the 
oondeosing high-dnty Worthington pomptng engine oonatrnoted water from them falling into a sump tank placed below them, 
by your fi rm, and now at work at the New Ri•er Company's from which the donkey pomp drew the fe.ed. 
pumping atation, Hornaey Sluice. It haa cylindere nominally of In thie way the water was meunred into the boilere, and the 
16iD., 25in., and 42in. diameter. The three oylindere of each total quantity 10 measured waa the total quantity evaporated by 
eogioe an in tandem with each otl!er, and with a double-acting the boilere, which were working so easily that it waa onn80811Qry 
ram pomp, h.aYinll' a d iameter of 17•5io. The nominal full stroke to measure for priming. The total steam received by the engines 
of the whole ie Sft. 6iu. After the trial waa over all the covert waa equal to the total water aa measured minu.s the quantity of 
were removed, and the diametere of the oylindere and plungere, water drained from the separator. It incfudes the whole of the 
aa well aa of the rode, carefully measured. The exact diametere steam which went to the jaoketa and to the rebeaters. 
eo obtained, wbicb ditfer very slightly from the nominal dimen· Boilm.- The two boilere used for supplying the steam to the 
eione, are gi•en in the appended table, and have been used io the engine wore of the L!l.nca.ahire type, 7ft. 6in. diameter and 30ft. 

regularity of all the conditions during twelve hours is very well 
shown by the 10mewbat unusual etraigbtoeas of the linea upon the 
accompanying diagram. 

Coal.-The time of starting and of finishing eacb lot of weighed 
coal waa noted separately. The total weighed coal nsed was 
5623 lb. Taken from start to finish of a firing, this lasted 703 
minutes. Taken from finish to finish, it lasted 719 minutes. 
Takin~t the mean of these two as most fairly ~resenting the rate 
at whtch the coal waa burnt, the time may be en as 711 minutes, 
whiob corresponds to 4i5lb. per ho11r. 

1Vatc1·.- The total amount of water pot into the boilers waa 
61,706 lb. in 729 minutes. This is equivalent to 50i9lb. per boor. 
D11riog the same time the amount of wa~r taken from the sepa· 
rator aver~ed 6L lb. per hour, eo that the net fe-ed-water going to 
the enginee waa 6018 lb. per hour. Tbe total water taken from 
the j<lcket and reheater drains, as mentioned above, was 790 lb. 
per hour approximately. This is 15 ·8 per cent. of the total 
steam going to the engines. 

Pourer.-'J.'wenty. three eete of indicator diagrams were taken in 
alL The first five sots, however, were not satisfactory, owing to 
one of the indicators sticking, and the mean indicated boree· 
power haa therefore been worked out from the remaining 
eighteen eeta. It will be ae.en from the diagram that the work 
altered very little throughout the whole day. The mean indi· 
cated horae-power for the eighteen set. of cards waa 351·0, and 
the mean caJoolated aimultaneoue pump horse-power was 296·3. 
The efficiency of the machine-that is, the ratio of pump horae­
power to indicated horae. power-is tllerefore 84 •4 per cent. The 
total weight of water pumped per boor, calculated as mentioned 
above, waa 2,242,000 lb. Tbe mean bead, including the auction, 
waa 268 3ft., which corresponds to 114'04 lb. per square inch. 
From these figures the average pump h0!'$0·power during the 
whole trial worlts out to 298·2, a figure differing nrr slightly from 
that corroet><>nding to the times at which the last e~.ghteen seta of 
indicator dtagTams were taken. The corresponding mean indicated 
horse-power at 84 ·4 per cent. efficiency for the whole period of the 
trial is therefore 358 a. 

The mean effective pressure io the engine reduced to the low· 
presrore piston worke out to 22·9lb. per square inch. The mean 
speed throughout the whole day was 25·2 double strokes per 
minute. The mean total head of water, inclndiott the enotioo, 
wu 26S ·Sft., and the actual mean stroke of the eng~oe •s·5in. 

Dut!J.-The coal per indicated hone-power hoar amounts to 
1 34lb., and per pump horse-power hoar to 1·59lb. only, and this 
corresponds to 12,450 lb. of water raised 100ft. per pound of coal, 
or otherwise expreased, to the exceptionally high dnty of 
139,500,000 foot-pounds per owt.-112lb.-of coal. 

• 
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FEB. 15, 1895. 

The principal reeulta of the trial are gi•en in the accompanying 
table, and are ahoW'D graphically in the accompanying diagram.-! 
remain, youn faithfully, Aux. B. W. K.BID--snY. 

Pumping 1!/ngim al HOT"ff,U]J Sluia. 
Date of trial .. . . .. .. .. .. .. .. July 24th, 18941 
Duration of trial (for water meaaurements) . . 12 hours 9 minutes 
Diameters of cylinders and roda :-

H!gh·pTe&Sure .. .. .. .. .. .. .. 16'00ln. and8 ·76in. 
Intermediate .. .. .. .. .. .. .. 26·0Un. and S·261n. 
Low-preesure .. .. .. .. .. .. .. 42'16in. and 2"76in. 
Pump plunger .. .. .. .. .. .. . . 17·5Un. 
Pump rod (ona end only) .. .. .. .. 8·60in. 

Mean stroke of piaton .. .. .. .. .. .. 48'6in. 
Number of hollers in u.ee .. .. .. .. .. Two 
Total length of each boUer . . . . . . . . . . SOft. '. 
Diameter of each holler • . . . . . . . . . . . 7ft. 6in. 
Diameter of furnGCC~ .. .. .. .. .. .. 8ft. 
'l'otal heating surface of both hollers .. .. .. 1921 sq ft. 
Total grate surface of both boll era • • . . . . ~ · 4 sq. ft. 
Ratio of heating surface to grato surface . . . . sa: 1 
llean boUer preaaure above atmosphere per 

squaro inch.. .. .. .. .. .. .. .. 127·6lb. 
llean admlaaion pte88ure, bigh·preeauro cylin· 

der per equaro inch .. .. .. .. .. .. 121 '5 lb. 
Xean effective preeauro, high-pressure cylin· 

der, per square inch.. .. .. .. .. .. 48'8lb. 
X can effective preaaure, intermediate cylinder, 

persqu.aroinch .............. 16·!i lb. 
Mean effective preaaure, low-preesure cylinder, 

per square inch •. .. .. .. .. .. .. 10·4:; lb. 
Total reaucod to low-pre1111ure cylinder, per 

square inch . . . . . . . . • • . . . . . . 
.lll oa.n vacuum . . . . . . • • . . . . . . . . 
Do•1ble strokes per minute, mean .. .. .. 
Indicated horse-power :-

22•9lb. 
u·olb. 
25'2 

Bigh-pre811ure cylinders.. .. .. .. . . 102'8 
Intermediate cylinden . . . . . . . . . . 87'9 
Low·preMure cylinders .. .. .. .. .. 160·S 

Total . . . . . . . . . . . . . • . . S51"0 
Indicated horse-power corresponding to pump 

horae-power over whole trial . . . . . . 
Total water pumped per hour (calculated) .. 
Mean total head in feet .. . . .. .. . . .. 
Correaponding pressure, lb. per square inch .. 
llean pump horse-power . . . . . . . . _ 
Total feed-water per hour . . . . . . . . . . 
Total water taken from separator per hour .. 
Total &tam to engines per hour, inclu.ding 

Tota\a;!:,~ 'Per ho~ 'tn ·j~k~ts and. i-eb~te~ 

863' 8 
2,242 000 lb. 
26S'Slb. 
114 •04lb. 
298•2 
6079ll'. 
61lb. 

6018lb. 
790lb. 
117'1 deg. Fah. 
•76 lb. 

llean temperature of I cod . . . . . . . • . . 
Oo&l burnt per hour.. .. .. . .. . . .. 
Co&l burnt per square loot of grate surface 

perhour .. ...... ........ 8·1Slb. 
Co&l burnt per square foot ol heating surface 

eo.rr~~~r x:ii.P.' pc;r.ho~ :: :: :: :: r~71~~· 
Coal burnt per pump B.P. per hour .. .. . . 1'69 lb. 
Carbon value of coal aa u.eed.. . . . . . • . . 1 · 014 lb. 
Carbon value of coal equivalent per I.B.P. hour 1'96lb. 
Oar bon value of coal equivalent per pump B. P. 

hour .. .. .. .. .. .. .. .. .. l'6llb. 
Pound.a of water evaporated per pound ol fool 10'7 lb. 
Pounds of water evaporated per pound of fuel, 

from and at 212 Fab... .. .. .. .. .. 12·22 lb. 
Pound.a of water evaporated per pound of fuel 

per pound of carbon value .. .. .. .. 12'05 lb. 
Pound.a of water evaporated per square foot of 

heating surface per hour . . . . . . . . 
Steem por l .B.P. per hour, inclurting jackets 
Percentage of steam u.eed in jacketa . . . . . . 
Steam uaed per pump B.P. per hour.. .. .. 
Jfechanlcal efficiency of engine, or ratio of 

pump B.P. to I.B.P. .. .. .. .. .. 
Water raiaed 100ft. per pound of coal.. . . . . 
Water rai.8ed in foot -pounds per 112lb. of coal 
Efficiency of boiler, percentage of total beat of 

2'64lb. 
14·2 lb. 
16·7 per cent. 
l6'8lb. 

84 · 4 per cent. 
12,450 lb. 
189,500,000 

combUI!tion taken up by water in holler . . so·• per cent. 

HYDRANT FROST POST. 

SOMETHING new in the way of standpipes is especlally 
opportune just now, while the usu&l sources of water supply 
are in the grip of the frost fiend, and water direct from the 
mains during the prev&lence of this severe weather is so muoh 
resorted to, especially in the poorer districts. The standard 

shown is of wrought iron tube, enamelled red, or it may be 
galvanised, having a gun-metal base for screwing to an 
ordinary hydrant. At the head are two valves designed for 
protection again st frost. These valves to external appearance 
ue of IUtle or no intrinsic v&lue, being of g&lvanised iron, 
therelore not likely to be stolen. This is therefore worthy of 
the attention of corporations, water companies, and con­
uacton, and to others interested in or a.ffected by water 
supply. I t is made by the Lambeth Brass and Iron Com­
pany, of Short-street, Lambeth, S.E. 

TBE United States Naval auth orities intend to repeat 
the experiments carried out many yean ~o with submarine 
boata. The Bureaua of Ordnance, Construction and Repair, and 
Steam Engineering han made a joint report to Secretary Herbert 
upon the epeci.fications which should be entered into for the pro· 
poe:ed snbmarioe boat. It ia provided that the boat shall be 80ft. 
m length, and its diameter ahall be 11ft. ; displacement, light 
118l tons ; total dieplacement when 111bmerged, 188! to01 ; roserv~ 
buoyancy, t\\thl of a ton. The oompany oon~truoting the boat 
wf!1 han to gtlar&ntee .1? knota when the 'fe88el ia light, and 
1tin. awub, and her mmunnm endtJJ"&Dce at thia epeed must be 
twel'fe houra. The eobmerged 8peed muat not be leea t han eeveo 
knota. The boat ia to have two torpedo tnbea, and be strong 
enough to roeiat the prtlllnre of the water at 75ft. Her boildera 
will be gi•en no speed premium. The departmlnt ia to han the 
option of purchuiDJ. the neael at a reduoed price if abe faila to 
oome up to the lp8cificatio01. 

THE E NG I NEER. 

DESTRUCTION OF CHINESE WARSHIPS AT 
WEI -HAl-WEI. 

THE most important portion of the Chinese fleet- the 
Northern Division - has practically ceased to e:rist. The 
fiagship of Admiral Ting, the Ting-Yuen, the Chen-Yuen, the 
La i-Yuen-sister ship to the King-Yuen , sunk at Yalu- and 
the Ching-Yuen, sister ship to the Chih-Yuen, which made 
such a gallant eftort to retrieve Chinese honour in that battle, 
but was eventually disabled by a collision , as well as gun-fire, 
and went doWll-all these, and a quantity of smaller craft, 
have been either sent to the bottom by Ruccessful torpedo hits, 
or gone doWll under the eftects of concentrated gun-fire. 

We engrave this week illustrations of the Ting-Yuen and 
Chen-Yoen, the two largest armour-pla ted vessels of the Chinese 
fleet ; engravings of the Lai - Yoen and the Ching- Yuen 
a ppeared in THE ENGINEER of October 5th, 1894, where a 
description was given of the principal events in the action 
at Y&lu. The various dimensions and features of the Ting­
Yuen and Chen-Yuen were as follows, they also being sister 
ships: - Length, 308ft. 5in.; beam, 59ft.; draught, 20ft.; dis­
placement, 7430 tons; indicated horse-power, 6200; speed, 
14·50 knots. They were built by the Vulcan Company, at 
Stettin. The main feature of the design consisted of the 
armoured citadel, in which were placed two barbette turrets 
on a. dia.gon&l line with reference to the keel. There were 
twin screws. Before and abaft the citadel the ships were 
divided into numerous water-tight compartments, which in 
the vicinity of the water-line were filled with cork. The 
double bottom, a.s can be seen from the engraving, extended 
very far forward and aft. The armament consisted of four 
3Qi cm .- 12in.-Krupp guns, mounted on turntables in the 
barbettes. In addition to these one 15 cm.-Qin.- Krupp 
was mounted under the poop and another on the forecastle. 
The citadel and turrets were protected by 14.in. and 12in. 
compound plating respectively, with a backing of 14in. 
E ight machine guns were m ounted on each ship. 

As usu&l, several conflicting accounts are given of the sink-
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venion immediately preceding it. Hence w~ are in~l~ed f.o 
a.ssnme that it is correct, a.nd tha.t the graph1c descnpt1o~ of 
the Chinese ironclads foundering in the afternoon or evenmg 
of the 4th, under fire, amidst the cheers of t he Japanese 
sa.ilon a.nd soldiers, was the result of imagination. The mo~t 
recent telegrams confirm this opinion. The Chen-Y?e!l d1d 
not a.ctually sink until the 9th inst., though fearfully m Jured 
by torpedoes. The coup de gract wa.s given her by two shells 
from the Eastern forts. It will be observed that we ha.ve 
published a. detail of the events happening to other vessels 
besides the Ting-Yuen and Chen-Yuen to shape itself with 
our description of the fate of these t wo vessels. It was un ­
avoida.ble tha.t we should do so. 

We ga ther, then, tha.t the Ting-Yuen and Ohen-Yuen , the 
L a.i-Yoen and Ching-Yuen, have been destroyed by the 
a ction of torpedoes discharged in the dead and darkness of 
night, after they were practically disabled by the concen­
trated fire of innumerable heavy guns, includi.ng nearly filty 
quick-firing weapons of large calibre. No other result was 
possible. Not a single heavy quick-firing gun was mounted 
in the Chinese fleet, and their ships had practically no 
secondary a.rmament at all. Moreover, the m ountings of 
the m ain a.rma.ments did noi permit of the hea.vy 30; em. 
guns being elevated sufficiently to cover ma.ny of the 
high positions from which they were being at tacked on 
shore, hence the bad practice alluded to in the first telegram 
quoted. It is satisfactory, however, to note that neither of the 
battleships or cruisers appears to have gone down under the 
gun fi re-although so terribly concentrated-of their 
immensely superior enemy. Tha.t the ships must sink, if, 
unprovided with netting, they should _be torpedoed, ~as . a. 
foregone conclusion. The onJy pomt that remams 1n 
obscurity, in regard to these torpedo a.ttacks, is the failure of 
the Chinese torpedo boats to counteract the eftorts of the 
Japanese. P robably their leading idea. wa.s flight and not 
fight. We ca.nnot, however, admit that the success of the 
J a.pa.nese torpedo boats was in any way conclusive as demon­
strating the pa.ramount value of such adjunct s to _e. naval 

"Ting- Yuert 8.. "Chen Yuen,~' 

·- - ·- ·- ·- ·- ·- · - ·- ·- ·- ·- ·- ·- ·- -- -·-·- ·- ·----- ·-

CHINESE WARSHIPS SUNK AT WEI·HAI·WE:I 

ing of these ba.ttleships. One is as follows :-" The bombard­
ment-on Sonda.y, 3rd Februa.ry-had scarcely commenced 
when the Chinese fleet joined in very ga.lla.ntly. The grea.t 
battleship Ting · Yoen used her SO-centimetre guns with­
out efteot, bot she succeeded in drawing some of the 
J a.pa.nese fire from the isla.nd forts to herseli. The La.i-Yuen, 
a. smaller ship, stood towards the Japanese a.nd fought well, 
sustaining considerable dam~~oge and many casualties. . . 
The bombardment was resumed on Monda.y. Th e Japanese 
fleet engaged both forts and ships, and the land batteries 
bombarded the Chinese squadron. The Chinese battleships 
were so repeatedly and ba.dly hit that their guos were handled 
with difficulty and with less spirit . Finally, towards the 
close of the fight, both of the enemy's battleships, Ting Yuen 
a.nd Chen-Yuen, were disabled. They gradually settled down, 
and a.t length foundered amid loud shoots of t riumph from 
the J a.pa.nese on land a.nd sea.." 

Another account runs:-" On the nigh t of the 4th- Mon­
day-under cover of the darkness, the Ja.pa.nese torpedo boats 
stole in, and with a. sudden rush launched their projectiles a.t 
the great ironclad Ting-Yuen. One took eftect and the 
battleship sank. The ca.nnonade wa.s resumed next morning 
fiercely on the Japa.nese side, and more slowly from the 
Chinese ships and forts. At nightfall the tactics of the 
previous day were repeated. Several t orpedo boats crept into 
the harbour and succeeded in blowing up the Lai-Yuen, Chen­
Yuan, and another ship, na.me not clear ." 

The Japanese official account rune thus :-" On the niRht 
of the 4th inst.- Monday-the first torpedo flotilla. guarded 
the western entrance to Wei-Hai-Wei Harbour, while the 
second an d third flotillas, after the moon had set, made 
their wa.y into the ha.rbour through the eastern entra.nce. 
Having got inside the harbour, the boa.ts torpedoed and 
destroyed the large ironclad Ting-Yuen, whilst the bottom of 
the cruiser Ching-Yuen is supposed to ha.ve been damaged. 
On the night of the 6th the first torpedo flotilla renewed the 
attack , a nd torpedoed a.nd sank the cruiser Chih (Ching ?) 
Yuen "-the Ohih-Yen was sunk at Yalo-" a.nd proba.bly aJso 
the large ironclad Chen-Yuen, the Wal (Lai ?) Yuen, a.nd one 
of t he gunboats." 

The Ja.pa.ne11e account agrees mainly with the Chinese 

a.ttacking force. The boa.t which sank the Ting-Yuen was 
destroyed by a hail of projectiles. The same result would 
probably take place if e. well-ma.nned, well-equipped, a.nd 
vigilant European na.va.l force was attacked by torpedo boats, 
whether by day or night, the only probable di.fference being 
tha.t not a. single specimen of these small craft would survive 
to tell the tale. At the same time there is ma.tter for 
reflection iu the accounts of recent J apa.nese successes a.t 
Wei-Hai-Wei for the sailor, the soldier, the artillerist, and 
the engineer. . 

E CONOMICAL COMPOUND ENGINES. 

WE have received from MM. H . Bollinok:x, of Brus­
sels, copies of particulars of two carefully conducted trials 
made on two of the firm 's compound Corliss engines, 
system A. Bollinckx. It has not come to our know­
ledge that any trial of a. compound engine outside the 
United States ha.s, all things considered, given results 
m ore economical. It is true that a. triple-expa.nsion engine 
of 1000-horse power has consumed onJy 11·893 lb. of steam 
per horse-power per hour, but here we have compound 
condensing engines with 90 lb. pressure in the boiler. Messrs. 
Bollinokx are, we think, justified in saying that the results 
obtained by them show a rema.rka.ble and hitherto un­
paralleled econo~, when it is taken into consideration thl\t 
from an industt" point of view these engines have beaten 
a.ll previous records of steam consumption ; for if we consider 
the price of a compound 11crsu.s a. triple-expansion engine, the 
greater amount of friction in the latter-thereby reducing 
mechanic&! efficiency-larger foundAtions and engine-room 
required, higher cost of maintenance, a.nd wear and tear, then 
the economy of compound against triple-expansion will come 
out forcibly. It should also be borne in mind that triple­
erpa.nsion engines require higher pressure-say 150 lb., for 
instance-in the boilers, a.nd that consequently boilers for 
such a pressure a.re more expensive, and it costa aJso more to 
get steam a.t 150 lb. than at 90 lb. 

We give first in a condensed form the results, and then the 
detailed report of the Association pour la Survelllance des 
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Chaudieres u Vapeur a t Brussels, whose director is the well. 
lmown M. R. Vinc;:ott;e :-

(l) Compound C~ng Engin~, Syttem Corliu .d. Bolli11dx. 
Diameter of high-preasuro cylinder . . . . . . 

• ,. low ,, •~ . . . . . . . . 
Length of stroke . . .. .. . . . . . . .. . . .. 
RovulutioWI _per m.inute . . . . . . . . . , . . . . 
Du.ratl.on of trial . . . . . . . . . . . . . . . . . . 
Indicated horse-power-higb-pr088uro cylinder .. 

tt u }O\Y H 11 • • • • 

25•08in. 
41 · SSI.n. 
GO·O~io. 
47"87 
!) hrs. 18! min, 
16-1'71 
140'82 

Total • • • • • • • • • • .. sos ·os H.P. 
Feed-water ueed .. .. .. .. .. .. .. .. .. 85, 8~0 lb. 
Oondonacd water Lrom sto:lm pipoa .. .. .. .. 1lll'43Jb. 
s.team cooaum pti:>n per iodicated horse-power per hour 12. 062lb. 
Net total steam consumption . . . . . . . . . . . . S-1,:118· 57 lb. 

ln order to compare this result with those obtained in 
other engine tests, it is necessary to ma.ke a correction for 
the slightly lesser value of the continental horse-power. 
For this purpose the above result is t o ba multiplied by 
1·0135, and thus converted t he stea.m consumption is 
12·216lb., instead of 12·052lb. per horse-power per hour. 

(2) Comprnaul Co,uJ..tMin1J En{line. 
l>iameter of high-preasure cylinder . . . . . . . . 1~fin. 

, low ., , .. .. .. Sl !'a in. 
Stroke .. .. .. •. . . .. .. .. .. .. S9~l.Q. 
Revolutions per minute . . .. .. .. .. .. .. 6~ · 72 
Duration of trial . • • • . . ~ . . • • . . . . . . 9 hrs. 13 min. 
Indicated horse-powor-high·pr088ure cylinder. . . . 102·18 

, ., low , , . . . . Ob-61 

Total .. .. . . .. .. .. 197 85 H.P. 
Feed-water u.eed .. .. .. .. .. .. . . .. 24 8b4lb. 
Oondeo&ed water from steam pi poe • • • . • • . . 4061b. 
Net t...taJ conaumptlou . . . . . . . . . . . . . . 2S,848lb. 
Steam conl!umpuon per horse-power per hour .. 1~ -~67lb. 
OorNCtion for Jesser value of cun~ental horse-power = 13' 446lb. 

"Association pour la Surveillance des Cha.udie res a V a.peur. 
"Brussels, 1st of Ma.rch, 1894. 

"To the Manager of the Saventhem Paper Works 
"Co., Saventhem . 

" Hereafter you will find the results of the tria.l of 20th 
February, 1894, on the new engine supplied by the Soci~tc 
Anonyme des Ateliers de Construction H. Bollinckx. 

" The water ha.s been accurately weighed by mea.ns of two 
casks, both holding 377 kilos. at the temperature of 57. 
Dta.grams have been ta.ken every half a.n hour, the results 
have baen based upon the following dimensions given by the 
builder:-

H. P. cylinder. L.P. cylinder. 
Diameter.. .. .. .. . . .. .. ~(I mm. .. .. 800 mm. 

, of rod .. . . .. .. .. 70 mm. .. .. SO m.m. .. of counter rod . . . . . . . . • . 60 mm. 
Stroke .. .. .. .. .. .. .. 1·000 m. . . . . 

Scale of aprings-
H.P. cylinder. 

Front, 1 mm. ~0-1161! k.Hoa. .. .. 
Back, 1 mm. =0'1108 kllos. .. .. .. 

L. 'P. cylinder. 
1 mm. = 0'0481> kUos. 
1 mm.=O·o892 k.Uoe. 

Bt!Jinnii!{J. 
H our . . • • . . . . . . . . . . . . . . . . . . . . 7.63 o'clock. 
Number of revolution counter. . . . . . . . . . . . 0 
Love! of water to boUer . . . . . . . . . , . . . . 0·095 m. 
Prt!Ssuro at boller .. .. .. .. .. .. . . .. . . 6 · 8 atmoa. 
Lcv~l ofwutcrin great tank .. .. .. .. .. .. 0 ·881 m. 

.Etul.iii{J. 
H our . . . . . . . . . . . . •• . . . . . . . . . . 6 .6 o'clock. 
Number of ro7olution counter. . . . . . . . . . •. 85 796 
Level of water in boUor .. .. .. .. .. .. o·oo:; m. 
Pr088uro at boiler.. .. .. .. .. .. .. .. 1·2 atmos. 
Level of wat.>r in great tank . . . . . . . . _ 0 · 888 m. 
lleau preseure of .. team . . . . . . . . . . . . . . 6 · 60 atmoa. 
St<Jppages of tho engine .. .. .. .. .. .. .. 0 
.M.ono tompernturo of telld-water . . . . . . . . . . 6 dog. Cent. 
Total dur .. tton of tr1a..l.. • • • • • • • • • • • . 9 hrs. 18 mins. 
Average speed .. .. .. .. .. .. .. .. .. 64·72 
Quantity of water weighed with c.uks.. .. .. .. 11,123·8 
Correcttoa for tho difference of level at great tcwk .. 4'6 
Correction for conelonaatl•m to tho ptpes, calculated 

at 21 .ldlos per hour IUid perm. . . . . . . . . . . 184 ·2 kilos. 
Water drawn fr..m jacket . . . . . . . . . . . . . . 781 k.Uoe. 
Real qu.,ntity of s~m conaumed by tho engine . . 10,944·2 kilos. 
Tomp.:r .turo of exhau .. t . . . . . . . . . . . . . . 48 4 deg. 
Tomp.:mturc of the water injected into tho condense; 2 deg. 
Temperature of the water Juvin" tho cooel.,n.aot· 17 deg. 
lfoao vacuum gtvcn by tho v<Aeuum indicator ia 

ceo time tree of mcrcur.v .. . . . . . . . . . . . . 67 · 5 
.Average horse-power de9cloped by tho euginc-

H.P. cy.Lluder- Froot, 43"29; L.I'. cyliador 49'81 
, Back, 58·98; , 1G·au 

Toto.! horse-power .. .. .. .. 197·87 
Total number of hours and horse-powcT .. .. .. 1823 '61 
Consumption of steam per hvrso per hour . . . . . . G·01 kilo& 

11 The engine a consumed 6·01 kilos. of steam per indicated 
hor se-power p er hour when developing 197·85-borse power. 

(Signed) "DEJACE, Sub-i\la.ne.ger." 
11 Seen a ad approved- VI:> (lOTTE, Director." 

" Associa tion pour la Surveillance des Chaudicres it \' a.peur. 
"No. 987. "Bruxelles, 6th November, 1894. 

11 Manager of the Ld. Co. La. Vesdre, Verviers. 
"I beg to ba.nd you herewith the results of the trie.l of the 

2nd of October ma.de by ue on your new compound engine 
built by the Societe Anonyme des Ateliers de Construction 
H. BoUinckx. This trial has been conducted as before and 
calculated on the follow1ng items:-

H.P. cylindet·. L.P. cylinder. 
Diameter.. . . . . . . .. . . . . 660 mm. .. . . 1 ·o60 m. 

,, of piston-rod . . . . . . 105 mm. . . . . 116 mm. 
Stroke .. .. .. .. .. .. .. 1'626 m. .. .. 1"626 m. 

8calo of l.ndicator springs-Front, 1 mm. 0'1166 . . . . O·OSIIS 
Dack, 1 mm. 0"1184 .. .. O·OS799 

" Diagrams have been taken every twenty minutes, and all 
the ciphers of the trial ba.ve been written on the following 
board:-

Beginning of Trial. 
.. .. 6'41~ o'clock. 
. . . . 0 

Hour . . . . • • . . . . . . . . . . • • • • 
• • • • • • Revolution counter . . . . ~ 

Wator Jove! in b iler . . . . . . 
Water le\"tll in great tank . . . . 
Preseuro at b ... Ucr . . . . . . 

• • • • • • • • - 0" 100 
• • • • .. .. .. 0"054 

• • • • . . . . . . .. 6 · 16 atmos. 
End of TriaL 

H our • • . . . . . . . • . . . . . . • . . . . . 6 o~ clock. 
Revolution counter . . .. .. .. .. .. .. .. 26,738 
WIAter level iu bvUor .. .. .. .. .. .. .. .. o· 103 
Water level in great bnk .. .. .. .. .. .. .. 0"057 
Pressure at b<Juer . . . . . . . . . . .• o· 2 atmos. 
Weight of CiiSkB-180' 6 kiloa. and 187"95 kilos. 
H~ preaeuro .. .. .. .. . . .. .. .. .. 6"2 atmos. 
Stopping of tbo eo gino . . . . . . . . . . . . . . 1 hour. 
Real tlmo of duration of trial .. .. .. •. .. • . 9 hrs. lSi min. 
llean speed . . .. .. .. .. .. .. .. .. .. 47·87 
Quantity of water moaoured with CMk, 187"00 ;<44 

X 180•6 X 43 X 1
'()!)

22G .. .. .. .. .. = 16,021'1 
t·OOabS 

Correction for <llifcrtonCtl of level at boUcr . . . . - 8 · 8S 
t• ., ,. , groat tank .. + 2"85 

Oon<lena:lttonin the piping . .. 446·20 kilos.} _ 60S·6S 
Oorrection for }1)18 per evaporation 68 · 88 kll08 
Coodeneed water from the H P. cylinder jacket} 1032.83 {912 ·66 
CornoottOD for loss per evap •Ntlon . . 119"67 
BeaJ qwmtJity of atM.m consumed by the eogioo .. 16.6ll·04 kilos. 
JleUl tempera!Jure of lted.m aftm L.P. cylinder .. .. 45 deg. 
Tempn-..ture of the water 1Djocted to tho c >odeoaor 11 d~>g. 

,. " ., learlog tho condeuser . . 21 do !f. 
lleaD ve.cuum .. • . • . . . . . . . . . . • . . . . ti9 • 99 dog. 

-

THE ENGINEER. 

Horse-power developed- . 
H. I'. cyll.ndor-Front, 74"42; L.P. cyhodcr-Front, 67· 62 } 805 .03 ., Back, 90'09; ,. Back, 78·62 

Total number of horse-power and hours . . . . . . 2838·98 
Stce.m consumption per horse p3r hour . . . . . . [,· 46 kilo& 
Moon olfcctivo prc68ure in bigh-prossure cylinder . . 1'50 atmos. 

, , , low ,. ,. . . 0"60 atmoe. 
11 The engine ba.s consumed 5·46 kilos. of stea.m only per 

indicated horse-power per hour. 
" Admission at high-pressure cyLinder amounted to about 

10 per cent. The vacuum taken with the indicator ba.s been 
69·9 of mercury. The diagrams are beautiful, and do not 
show any appreciable defect. 

(Signed) 
(S1gned) 

" DEJ ACE, Sub-Manager." 
"R. VlN~OTTl!l, Director." 

PARLIAMENTARY NOTES. 

:-Jhipwrights as fitte ,·s.-Oo Monda.y hlr. W rightson asked 
the Secretary to the Admiralty whether it was the practice 
of the authorities in Devonport a.nd Pembroke Dockyards 
to employ shipwrights who were workers in wood to do the 
work of fitters who were workers in iron ; and whether, in 
the case of the iron wo.ter-tigbt doors in the Renown, n ow in 
Pembroke Dockyard, they have been so defectively fixed by 
shipwrights that properly-tra.ined fitters bad to be finally em­
ployed to rectify these defects before the proper tests could 
be applied. Mr. E. Robertson replied on behalf of the 
Admiralty. He said tba.t the practice at all the dockyards 
is to employ men of the trade called shipwrights on work in 
connection with the construction and repairs of the bulls and 
fitting of ships, usually done in private ya.rds by iron ship­
builders, shipwrights, and fitters. The dockyard shipwright is, 
a.nd has been for over thirty yea.rs, a worker in metal as well 
as in wood. The only ground for the statement in the second 
part of the question is as follows :-The wa.ter-tigbt doors of 
the Renown were supplied by contract and separated 
from their frames by fitters e.t Pembroke Dockyard. The 
shipwrights fitted and fas tened the fro.mes of the doors 
to the bulkheads of the ship. The doors were then 
attached to the frames by the fitters and subjected to 
the usual water test, when it was found that out of nine 
frames that bad been fi tted by shipwrights one only leaked at 
its jointing with the bulkhead. A fitlier being a.t ba.nd attend­
ing to the banging of the doors, the foreman of the ship 
ordered him to make good the defect discovered, instead of 
sending for a shipwright to rectify it. This sma.ll incident 
could not be ta.ken a.s proof of the general inefficiency of the 
shipwright's fitting work, as s imile.r adjustments of work done 
by a.ll trades a.re sometimes necessary. 1\Ir. Wrightson then 
asked wa.s it not. a. f&et tba.t a. committee ba.d been appointed 
to decide wba.t was carpenter's work and wbatwasfitter'e work ? 
Mr. Robertson thought tba.t it wa.s not so. Mr. William 
Allan then intervened with a. string of questions. Was it not 
a fact that shipwrights did work on her Majesty's ships in 
dockyards which would not be allowed to be done by ship· 
wrights in private ya.rds; and was it not a fact tha.t you could 
see daylight through some of the fittings and joinings ? 
Further, whether there ie any private yard in Grea.t Britain 
which would allow sbipwrigllts to do the same work on ships 
tba.t ship wrights ba.ve to do in her Majesty's dockyards ? 
Mr. Robertson answered that it appeared to him that tba.t 
question was covered by the answer he ba.d already given. As 
to daylight being seen through t he joins, he was not prepared 
to assent. M r. Kea.raley asked if it wa.s intended to appoint 
a committee ? But upon tha.t point the Admiralty wa.s not 
prepared to ma.ke a.ny statement without further notice. 

H.M.S. Vu lcan.-La.st week Mr. Gibson Bowles gave 
n otice of his intention to a.ek the Secretary to the Admiralty 
whether the Admiralty was aware that H.M.S. Vulcan could 
when going astern onJy use with sa.fety one-fifth of her horse­
power, a.nd is consequently unable to go astern a.t full speed; 
also whether any report dealing with this matter bad been 
ma.de; whether it was proposed to remedy the defect; a.nd, 
las tly, whether any other vessels in her Majesty's Na.vy were 
similarly defective. Sir U. Ka.y-Shuttlewortb's answer we.s 
that in going astern for a prolonged period a.t high speed 
difficulties bad been experien ced in the Vulcan, H ood, a.nd 
Trafalgar, "owing to a.bra.sion of the rubbing surfaces; con­
sequently a more suite.ble material was being substituted." 
He said further that the engines could be a.nd bad been 
" worked as tern for short periods a.t high speed without risk or 
trouble." 

AGRICULTURAL MACHINES I N SOUTH 
RUSSIA. 

AccoRDL'\t.. to a recent Foreign-office report on the agri­
cultural condition of the district included in the Uonsulate­
Genera.l of Odessa., a.nd comprising Kieft, Nicolaie.ff, Odessa, and 
Seva.stopol, the development of agricultural implements a.nd 
machines la.s~ year in South Russia was enormous, a.nd 
although British manufacturers have for long possessed a 
monopoly in the supply of sliea.m-tbreshing ma.obinery, 
serious competition therein is threatened from Hungary and 
America.. 

In Kieft, the spring trade in drills, ploughs, &c., wa.s of 
little consequence. A ca.pita.l tra.de was done in harvesting 
and threshing machinery, and there n ever b a.s been such a 
demand for reapers a.nd self-binders as was experienced over 
Southern Russia last year, over 2000 reapers, &c., m ostly of 
Ameri:::a.n ma.ke, ba.ving been disposed of in Kieft alone. 
Reaping machines and self-binders tlre becoming a necessity 
to every farmer, in view of the excessive demands m .ade by 
the peasants during bcn vest operations, who prefer to harvest 
their own crops first, while the proprietor m ust need wait. 
When the peasants have secured their grain, and con­
sequently their own living for the winter, they have not 
much inclination t o work, and proprietors a.re more or 
less in their hands, unless they provide themselves with 
machinery. A very large trade was done in horse-thresh­
ing m&ebinery, of Germe.n and loca.l make, and the 
demand is still brisk. In view of the ruinous prices 
for agricultural produce, it is natural to suppose that 
the sa.le of agricultura l machinery would be considerably 
dim iniehed, but in the hope that prices are bound to advance, 
both peasants and proprietors prefer to thresh their grain, 
and to do this they must increase the available plant. I 
lea.rn threshing machinery was in grea.t demand, a.nd there 
bas seldom been so many " sets " sold in any one season. 
The larger portion of this tra.de ie in the ba.nds of British 
manufacturers, but serious competition is threatened from 
Hunga.ry and America.. The Hungarian State Rail way 
Works of Bude.·Peetb opened branches in Kharko.ff and 
Kieft ea.rly last year, and disposed of forty-five 11 sets," a very 
fair beginning, but they guara.nlieed their machines to do 20 
per cent. more work than any British-made thresher. As 
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the Hungarian thresher Is a copied oombination of those of 
the best known British makers, it is difficul t to understand 
bow such a result ha.s to be obtained, butdoubtlessthe buyers of 
the m achines bad this in view when making their purchases. 
Naturally, considering that a thresher which would do a fifth 
more work tha.n those hitherto used was worthy of oonsidera­
tion. Oae British firm, upon an opportunity being given, tested 
i ts threshing, set against one of the sa.me power made by the 
Hunga.ria.n Railway Works, a.nd after a. three da.ye' trial 
came out victorious, both as to quantity e.nd qualit.y of work 
done. It must be borne in mind tha.t although the Customs 
duty is equal all round, a country like Hungary, with a high 
proliective tariff, e.nd in which machinery enjoys a low if not 
free freight to the Russian frontier, can alwa.ye export her 
goods and dispose of them cheaper in Russia than they a re 
sold at home. American threshers a.re being introduced 
by the Minister of Agriculture. The class of t hreshing 
m achinery used in America. wa.s favourably noticed by 
the Commissioner of Agriculture in his visit to the Chicago 
Exhibition of 1893, and several sets have been imported 
by the Govern men t. An offici.D.l trial of one of these 
sets was t{) take place in N ovem her last on t he estate of 
Count Tolstoi, in the Government of Orloff, a.nd the result of 
this competition will be well worth the attention of British 
manufacturers. The American threshing m achine is eo 
much lighter in weight tba.t the difference in duty is very 
considerable, e. 10-horse power portable engine of American 
make pa.yiog from £40 to £50 less duty than a similar 
British-made engine. In view of these differences, it is to be 
hoped that the various persons interested in the tra.de may 
ta.ke elieps to retain the Russian market for this class of 
machinery, a.nd not allow it t{) slip through their fingers as 
they did the plough tra.de for wa.nt of a. little hearty ent-er­
prise, as a. departure from their standard notions a.s to bow 
the machine ought to be made or the manner of conducting 
the trade. 

In Nicola.ieff the business done in agricultural implements 
a.nd machinery was unprecedenlied. The prospects of a good 
crop created almost a. rush for reapers, and a.s early a.s May 
m a.ny of the loca.l makers were cleared out of their stocks. 
The consignments of engines and threshing machines were 
also very heavy. 

In Odessa a.gricultura.l implements of all sorts were in 
great demand, and e..n enormou.s sale took place, but ae these 
e.re, as a. rule, sold on long credit, it remains to be seen 
whether the purchasers will, in the present depressed state of 
agriculture, be able to pa.y up their instalments. 

TRADE ANNOUNCEMI!l\ts.-Mr. George Olfor announces that he 
bas opened an offic~ at 78, lll aosion Hoose Chambers, Queen 
Victoria-street, E. C. 1 where he will continue the business of coo­
tractor for the supply of electricity.-Messrs. Peirson aod Co., of 
124, Feocbnrcb-street, send particulars of their Simplex veotilat­
iDg system for ventilating electric manholes by means of pipes aod 
outlets of special form, from the manhole to the pavement curb or 
to a wall, as may be most convenient.-We are informed that 
Normandy's Patent Marine Aoratod Fresh Water Company, of 
Philip-street, Victoria Dock-road, E., the well-known Admiralty 
distilling machinery contractors, has acquired from Mr. Lealie S. 
Robinson, A.M I.C.E., of 28, Victoria-street, S. W., the sole rights 
in tbis country of supplying the Normand patent feed -water 
heater.-M868n~. Fleming and Fer~son, ehipbo.ilders and engi­
neers, Pcilitley, have contracted with the Crown Agente for the 
Colonies for tbe supply of a tug steamer for the barbour 
works at Trinidad, aod have also received orders from the 
Egyptian Government for a twin ·screw stoamer for Alexandria. 
Tbey have also secured a large order from the Brighton Corpora­
tion, cnnsisting of engines, boilera, aod pumps, in connection with 
the oow Corporation waterworks. 

OllERRY's CALCULATOR.- We have received a copy of Mr. Henry 
Cherry's "Calculaoor," which r.onsists of a logarithmic scale 
divided into twenty lengths of lines 5in. long, about lin. apart, and 
graduated so as to perform, with the aid of a transparent slip, the 
fnnctions of a logarithmic slide rule. Tbe scale is printed on a 
card, and mounted in a pocket case. The slips referred to may be 
made of tra.oiDg paper by the user ; but with the calculator a re 
some slips varo.ished on one side, so that marks or ticks may be 
made upon them with ink, for showiDg the proper position for 
superposition above tho logarithmic scale, the t1cks taking the 
place of the cursor in a Gravet rule. T-he length of the scale­
lOOio., counting the twenty 5in. lines-gives considerable size to 
the spaces between integers, and makes it possible to calculate with 
accuracy to leas than 1\ th of 1 per cent., even where the fignres 
are taken from tbe smallest divisions in the high numbers of the 
scale. The slips referred to are not very clear ly printed or well 
numbered, being looked opon a.s tbiDgs which any one can make 
for himseli; bat this is a mistake-Mr. Cherry should have them 
clearly printed, and eave others the t rouble, The pencil-marked 
slips will probably be preferred to the varnished slips for nse with 
ink, although the ink is easily removed. Like every other designer 
of a. slide role, Mr. Oberry bas fail ed to make his io.structions as 
clear as they might and should be. He describes the proce~f'q for 
multiplication, division, combinations of these, and their cont.':noo..­
tioos, bot be does not give examples until he comes to the extrac­
tion of complex roots. An example for each of the proce88es 
would greatly facilitate tbe learning of the use of the calculator. 
Unless its use is ml\de easy, the instruction given in the name of 
the calculator-'' Forget-me-not " -is not likely to be obeyed. 
Oaco learned, there is no doubt that the calculator might alford 
considerable help as ao instrument for use io the office. It is made 
by Mr. Henry Cllerry, of 21, Fasting-road, Potuey. 

STEAM Tn.ACTIO:N ON Co~moN ROADS - Oo Monday last a paper 
was read by Mr. Stephen H. Terry, M. lost. C.E., of Kingston­
on-Thames, on ''Steam Locomotion oo Common .Roads." After 
a short account of the early history of steam locomotion on com­
moo roads, the author refer red to the history of road locomotives 
for heavy ha~age, beginning with Boydell's locomotive, and 
describing also t he inventions of Barrell, Aveling, aod others. 
It was mentioned also that there are cow some 8000 eogines 
engaged in road locomotion throughout the kin~dom, which, at 
a.o average indicated power of 10-horse, are do10g work which 
would require 80,000 horses to effect, at a saving to the country 
of £10,000 a day, or over three millions a. year. Of ooorse this 
large profit does not fall into thehande of traction engine owners, it 
goes chie8.y to cheapen the cost of distribution. The horses neces­
sary to do the work done by these eogi.oea if _placed in line would 
reacb nearly from 'London to Liverpool. What is now required is a 
comprehensive Act permitting the owners of traction engines to take 
out one licence for each engine, which should give permission to 
travel in any part of the kingdom, and it .should be put out of the 
power of adjacent authorities to block thepasaage of such traffic. The 
wheel question requires revision, and in view of the progreae of 
mechanical science in every other direction, the nse of paaaeoger 
steam carriages should be encouraged by the formation of a new 
role io regafd to speed for locomotives under one too in weight , 
such engines, if properly mono ted oo springs provided with suitable 
wheels, should be permitted to ron at eight miles ao hoo.r io the 
country, and five xnilee in a. town, t he slower speeds at present 
existing applying only to engines for heavy haulage. At the 
present moment France is ahead of 111 in steam-propelled carriagefl 
and it istimethatthe Legislature, which haa dooeso much to cripple 
what might have become ao important industry, namely 
paaaeoger traffic by steam on oommOD roada, should remove the 
d isabilities under whioh it laboun 
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RAILWAY MATTERS. 
THE \Vest Highland Railway has been cleared alter 

arduoua labour. 

A NEW survey has been ordered for a railway from 
Mogaung to Myitluna on the Irrawaddy. 

TaE Beira Railway is completed as far as Cbimoio, 
making in aU a distance of 118 miles. Already the traffic on it is 
oonaiderable. 

MR. T. B. CoLLIER has been appointed Rolling Stock 
(;ontroller of the Manchester , Sheffield, and Lincolnshire Riilway 
in place of Mr. C. G. Cowlisbaw, deceased. Mr. Collier waa for 
twelve years chief assistant to Mr. Cowlishaw. 

THE Belt Line Railway, in Baltimore, is fast approach­
ing completion. It is expected that tbe entire line will be equipped 
and ready for operation by April 1, 1895, excepting the station 
bnildinge, npon wbicb work has not yet commenced. 

TRE cost of maintenance of way and works of the 
North·E'\Stern Railwal during the pa<Jt half-year r eached 
£396,226 16s. 10d., o wbicb the wages for maintenince and 
renewal nf permanent way were £113 691 o~. 6d., tbe materials 
coetiog £79,068 9a. 3d. Those coste relate to 1622 miles of railway. 

MR. MoNTAGUE Dnroon: TYR\'t'lJITT, of WaUingi.on, near 
London-eonsin of Sll' Raymond Tyrwhitt--who died on Monday 
morning, was for many years the deputy manager of tbe Sooth­
Easter n Railway Company. Qnito recent ly Mr. Tyrwhitt bad the 
Knighthood of the Order of Leopold conferred on him by the King 
of the Belgiaua. 

SoYE railway companies who have adopted systems of 
railway-carriage beating by various methods are seriously con­
sidering tho question of whether the ex~nse thus incurred is 
w&rranted, considering tho manner in wbtcb tbo traiua are bur ­
dened with beavr and costly fittings to be ron all tho year round, 
and tho very lim1ted benefit thereby. 

I T is proposed to construct a light railway from 
Pwllheli to Aboraocb , S am. and Novia, Carnarvonsbire. Tho 
Cambrian Railways rnn to Pwllheli, and tho L?ndon and North· 
Western Railway to Afonwen-four miles from Pwllbeli-where 
tho two linea join, but in tho largo healthy ogricultoral district 
between Pwllbeli and Aberdaron, a distance of about twenty 
miles, thoro is no railway. 

TRE North-Eastern Railway Company seek power, in 
their Bill of next session, to couatruct just over 4:\- miles of now 
railways and widenings in tho coun ty of Nor tho-mborlaod, and 
over 6:l miles of new lines and wideniogs in the West and North 
Ridings of Yorkshire. In Dnrbam tho company propose no now 
railways, but powers are aonght to improve their Kewcastle and 
Carlisle Railway near Blaydon. 

AccoRDING to an official statement issued by the French 
Ministry of Public Worka, the mile~o of tbo French railways at 
tho commencement of tho year 1895 was as follows :-The total 
length of lines open for traffic wa.s 22,792 miloa, being an increase 
of 'J.J37 miles upon the previous year, while tho length of local 
linea open for traffic was 2331, or 99 miloa more than a twelvo­
m<'otb ago. The total length of tramways open for traffic was 
1175 miloa, while concesaiooa bad been granted for 685 miles more. 

TRE North British Railway Company's offer of £ 14,000 
baa been accepted by the Corporation of Edinburgh for the whole­
sale FtSbmarket, part of the Regent-road Park required for line 
oxteuaion thoro, vacant ground at CraD!Iton-street, portion of tbe 
Calton Rock, and wayleave for tbo tunnel at Regent-rood, tho 
corporation discharging their claim for temporary occupation in 
the Princes-street Gudeua during tbe recent operatioua and their 
claim for tho expeuao of screening the railway in Princes-street 
Gardena, 

THE report of the Midland Railway Company for the 
lalf-year ending December Slat, 1894, states that there ore 1326~ 
miles of railway constructed, exclusive of 6341 miles of which the 
oompany is part owner. The train mileage, excluding that run 
for otbor companiea, for paaeeoger, goode, and mineral traioe, is 
19,829,522, which is in oxcosa of that for the corroapondiog half of 
t ho previous year by 1,632.126 mil03. Too total locomotive 
rooDlDg oxpon808 are £564,446 12s. 1d., or less than that of the 
corroapond.ing provioua ball-year by £2.~,843. 

WE learn from the report of the London and North­
Western Railway for tho hall-year ending December 31st, 1894, 
that tho train mileage of passenger traiua is now 11,292,115, and 
that of their goods and mtneral traine is 10,012,802, tho former 
being lees than that of the corresponding half of the year 1 93 by 
120,035, aod tho latter, taken similarly, being in excess by309,837. 
The mileage of lines at proaeot constructed, oxclosivo of 197 miles 
of lines partly owned, leaaed, or rented . is 166Sii. Tho total loco· 
motive running upeuaes are given as £530 876 14~.-less t han that 
of the corresponding previous half-year by £39,757. 

TRE report of the North-Eastern Railway Company 
for the half-year ending December, 1894, shows that tho miloa 
operated by the company's locomotives were altogether 1622, with 
148f miles o_f foreig n lines worked over. Io working this mil~o 
the locomottvos of the company made 6,610,374 pa3Sengor trato 
miles and 7,956 8i9 goods and mineral train miles, or a total of 
14,667,253 miles at a coat for locomotive power of £634 286 7a. lOd. 
Of tbia total coat that for coal and coke was £158,916 163. 7d. 
Repairs and renewals coat £197,417, and the w~oa connectod with 
the working of the locomotives re~bed £221,!129 12~. 10<1. 

I T is proposed to lay an electric t ramway from Colwyn 
Bay to Conway through Deganway to Llandudno. T he ground 
baa been inspected by a party of engineers, and tho company of 
inspection bavo expreaaed their williogneea to lay down tho whole 
line, includio.g the construction of a swiog bridge over the rivor 
Conway if the local authoritioa grant their consent. If tho Llan· 
dudno District Council will give permiaaion for the tramway to go 
along Moatyn·street and Mostyn-stroot extension to Craigside­
tbe eastern end of tbo town-the work of laying down tbe 
~way portion will be at once commenced, tho survey of the 
entire line gone on with, and a provieional order applied for at the 
next soslion of Parlillment. 

TsE Board of Trade report on the accident at Chelford, 
on the London and Nortb-Woatern Railway, on D ecember 24th, 
by which fourteen passengers were killed, baa jost been istued. 
Tho report states that ofter the first collision between tho shoot­
ing wagons no human effort coold have averted the collision which 
ensued, and M11jor Marindin doee not think that the amalloat 
blame can be attached to any of tbo company's aorvants working 
the expreaa, all of whom, aa well u tho atation staff, aeem to have 
behaved admirably after t ho collision. Nevertheless, bo does not 
consider that tho tirat collision waa inevitable. He exonerates the 
atatioomaster from all blame, but obaorvoa that the empty wagon 
was driven back about 13llt. by the forco of the wind, and the 
collision woold therefore not have ocourred if tho atationmaster 
bad realiAed that tbe wind wu sufficient to move the wagon, for 
then bo wooJd have pot on tbe wagon brake. He advi.aos the 
Aelociated Railway COmpanies to lay down in their book of rulea 
that during high winds all wt.goD!I are to be kept attached to tho 
engine when being aet back on to their traioa, or that, where thia 
would lead to unreuonable delay, all WllfrOD!I shunted back looae 
aball ha•e the b rake pinned down u soon aa they come to a stand, 
DO matter what the gradient may be. Moreover, all wago01 should 
be !tted with a brake-handle on both aides, Wtead of upon one 
lldeooly. 
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NOTES AND MEMORANDA. 
AccoRDING to a process devised by 1\I. Henri Moissan, 

a borido of iron of the composition FeB is obtained by heating 
~ether iron and boron, best in the electric furnace. It forma 
brilliant grey cryetals, which remain unaltered in air or dry 
oxygen. Ita density is 7·15 at 18dog. C. 

A TBEBYOMETER somewhat similar to an ordinary 
alcohol thermometer ia used io F ranco for measnring very low 
temperatures, the liquid employed being pure toluen, tho dilatation 
coefficient of which is very high. This liquid is also exceedingly 
mobile, another feature which greatly adda to the aenlitivenesa 
of tho instrument. 

AN alloy consisting of aluminium with 8 per cent. of 
copper and 12 per cont. of zinc is being used in America for 
bicycles. The castiogs are said to be very rigid. Another alloy, 
consisting of aluminium with 3 per coot. of German silver , also 
gives good results. Aa cast ita apeci6o gravity is 2 ·73, and ita 
tensile etroogtb 10 tons per square inch. By rolling tho former is 
b rought up to 2 83, and tho latter to 18'/ toua per square incb. 
This alloy IS whiter than pure aluminium. 

Foa cementing purposes opticians get the oldest 
Canada balsam they csn obtain, and drive otJ nearly all tbe 
eeeential oil left in it, by long-continued moderato beat; tbo 
roaidual resin iA then made slightly loss brittle by droppin~ into 
it, when melted, an oxcoodingly small portion of castor oli ; it 
is easy to add t oo much of the latter. Tbe E11!Jlilh Meclw.nic 
says that the object iA to get a transparent cement which will 
neither cT&Ck with age nor permit tho formation of arborescent 
markings between tho glasses from evaporation of oasential oil. 

AJ•i instance of the great dissolving powers of sulphuric 
acid is furnished by an accident which recently occurred in tho 
chemical factorioa Molbouae, Alaace. An operative wae blown by 
a n explosion of nitro-beozal up into the air, and fell down into a 
largo trough wbicb was filled about 3ft. deep with sulphuric acid, 
tho temperature of wbicb was found to be 91 deg. C. ten hours 
a fter the accident. The death of tho man in tbia trough was only 
proved by tbe discovery of bi<J caoutchouc respirator, mnzzle, two 
porcelain bottoua, and otbor difficoltly soluble articles. Everything 
else had chemically combined with the acid. 

PRoFESSOR CALVERT bas recently arrived by practical 
testa at the cooclnlion that the car bonates of potash and soda 
possess the same property of protecting iron and stool from rust 
aa do those alkalies in a caustic state. Thus it is found that if an 
iron blade is immersed in a solution of either of the above car · 
bonates, it exercises so protective an action that that por tion of the 
iron which iA exposed to the influence of the damp atmospheric 
air does not oxidiae, even after so extended a period as two years. 
Similar roaolta bavo also been obtained with sea water on also 
adding to tho same the carbonates in lnitablo proportione. 

Ts:E Meteorological Society recently discussed a paper 
b y Mr. C Harding on the gale of December 2lst-22nd, 1894, over 
the British lales. T his storm wu one of exceptional severity, 
especially over the northern portions of England and Ireland and 
in tbo South of Scotland. It developed energy very quick ly, and 
travelled with great rapidity. Tho self-recording anemometers 
10bow that tbo greatest violence of the wind occurred at Fleet­
wood, where tho velocity waa 107 miles in t he h our between 8 30 
and 9 30 a.m. on the 22nd ; and for four COO$&Cutivo boors the 
velocity exceeded 100 miles. This is tho greatoat force of wind 
over recorded in the British Isles, and is 10 miles an hour in oxcosa 
of the highest wind velocity in the great storm of November 16th· 
20th, 1893. At Bo!J bead tho wind in aqnalla attained tbo hourly 
velocity of 150 mlles between 10 a.m. and 11oon on tbe 2'2nd. The 
strongest force waa mostly from tho north-westward. 

TBE wheat-bearing acres of the world are less by a per 
cent. than tboy were in 1884.. The redaction in the United States 
alone exceeds tbe entire wheat area of their new Sooth American 
rivals. Daring the last four years the product from the world's 
wheatfielda hu been nearly 600,000,000 boshels more than it 
would have been bad the yields from 1891 to 1894 averaged no 
more per aero than d uring tbo fourteen yeart ending with 1894. 
The world's requirements for wheat increa<>o are pot at the rate of 
25,000,000 bushels a year, or an accumulated sggregate since 1884 
of 250.000.000 buahels. Bot in the United States alone there bas 
been a recent increase above aversge yields of 370,000,000 bushels, 
so that the United S tates extraordinary contributions to the 
world's sorply have left a considerable sorplus. Bot, aaya the 
Commercia Bulltltn, X ew York, this surplus is rapidly diaappoar· 
ing, and we are coming face to face with this state of facta, that 
tho bread-eating popolations have increased 13 per cent in ten 
years, while tbe wbeat acreage baa shrunk 3 per cent. 

THE Societ6 Technique de l'Industrie do Gas en France 
otters several prizes for the 1894-6 competition, of which tbo fol­
lowing oro open to aU. A prize of 10,000f., or £400, for tho inven­
tor of an incandescent burner showing marked superiority, to be 
handed in before April l at of tho present year, tbongh the com­
mittee have power to extend tho time for a year. The aom of 
8000!.-£320-will bo devoted to prizes to be awarded to the 
authors of the best papers on some eohject connected with the 
gas industry, including the mechanical handling of coala, cokes, 
and various substances in varioua gaa works, end a study of water 
gas. A further sum of 2000f.- £80-will be distributed io 
rewards to those wbo have made considerable improvements in 
apparatua for the production or u tilisation of coal gas. Tbo papers 
most be wr itten in French, and not bear the nome of the aothor ; 
bot moat contain at the beginninst a motto reproduced on a sealed 
envelope, in which the author will sign a declaration that hie work 
is unpublished, and that bo will oot make any other publication on 
the same subject within a year. Tbe manuscripts, with sealed 
envelope, moat be sent to tho above-named 80Clllty. 65, Rae de 
Provence, Paris, at lea.st forty days before the day fi xed for the 
congress. 

AT Bangalore, in Southern India, the quarrying of 
granite slabs by means of wood 6re baa been brought to such per­
fection that an account of the method ia given as follows in 
Nalure:-Tbe rook forma solid maaaee uninterrupted by cracks for 
several hundreds of feet, and when quarried over an area is treated 
ae follows : A narrow line of wood fire, perhaps 7ft. long, iA gradu­
ally elongated, and at the same time moved forward over t ho 
tolerably oven eorfaco of solid rock. The line of fire is produced 
by dry logs of light wood, which bavo been left burning in their 
position until strokes with a hammer indicate that the rock in front 
of t he fi re baa become detached from the main masa underneath. 
The burning wood iA then p uabed for wa1d a few inches, and left 
until the hammer again indicatoa that the alit bas extended. Tbns 
the fire is moved on, and at the aamo time the length of the line of 
6re is increased and made to be convex on tbe atdo of tho frMh 
rock, the maximum length of tbo aro amounting to about 25ft. h 
ia only on this advancing line of 6re that any heating tokes place, 
the portion which bas been traversed boing left to itself. This 
latter portion is covered with tho ashes left by tho wood, and with 
thin splinters wbicb have been buret otJ. These splinters aro only 
of about iio. tbickneaa, and a few inohoa acrosa. They are quite 
independent of the general splitting of the rock, whioh ia all the 
time going on at a depth of about 6in. from tbo surf~e. Tbo 
borniog lute eight hours, and the line of fire advances at the aver­
ago rate of nearly 6ft. an hour. The area actually passed over by 
the line of fire ia 460 square feet, but u the crack utenda about 
8ft. on either side beyond the fire, tbe area of the entire slab 
wbfoh Is set free mOUDres about 740 square feet. All tbia il 
done with, maybe, about 16 owt. of wood. Taking the avorage 
thickoosa of the stone at 5io. and ita apeoiflc gravity aa 2·62, the 
result ia 30 lb. of atone quarried with lib. of wood. 
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MISCELLANEA. 
TsE Sunderland Rural District Council have engaged 

Mr. D. B1lfoor, M. Iuat. C. E., of Newca~tle-on-Tyne, to report on 
a main sewerage scheme for Grangetown, Sunderland. 

THE marriage is announced of Mr. Bennett H. Brough, 
the secretary of the I ron and Steel Insti tute, nod Barbara, the 
nioco of Major-General Lloyd, on Thursday, tho 21st in.at. , at 
Christ Church, Lancaster Gate. 

TaE Baldwin Locomotive Works having removed the 
overhead shafting from that portion of ita machine-shop devoted 
to wbeel work and installed an electric motor for each machine, 
&iltro.y Enginu:ri11!J and Mtc/UJ.1tia eaye t bo.t the saving effected in 
fuel is said to be nearly 40 per coot. 

TBE frequent conflagrations, both in J apanese and 
Chiooae vessels, at the battle of tho Ynln have ca UEed tho French 
Government to increaao the powers of 6re extinction in their war 
vessels, and tubes for forcing steam jots to different parte of tho 
boll are being fitted. 

TRE plans and specifications of tbe Cairo city sewer ­
age works are now complete. Tbo French bavo shown g reat anxiety 
to secure the appointment of a Frenchman aa superintendent engi­
neer. The salary is £E1500 per aooom, but no definite action ba' 
yet been taken by t he Ministry of Public Worke. 

A PAPER was recently read before the Aberdeen Mechani­
cal Society on " Granite W orkiog Machinery and Appliances " by 
Mr. T. M. Henderson, jun . Tho author expressed surprise at tho 
little attention given by the people of Aberdeenahire to their great 
native granite indn.atry. Varions operations in quarrying wore 
described, also the mannfacturo of adamant, and the various ma­
chines employed in both, were minutely dealt with. 

BY an order of the Spanish Government just issued, 
says the Liverpool Jourrw.l of Com7TU'T~, all steamers aoil iog under 
the Spanish 6.1g, or aobeidised by the ::ipanieh Government , will, in 
future, carry none bot Spanieh engineers. The preva.ilinst practice 
at proaont ia to carry at least two British engineers on each Spanish 
steamer, and former ly all the engineers were British. This wind, 
if it will blow no~ to British engineers will probably blow some 
to tbo repo.ir establish menta of the porte concerned. 

THE report of the Kensington and Knightsbridge 
Electric Lighting Company shows that after p rovidin11 for various 
expenses and reduction of d ebenture accounts, paytng tbe divi­
dends on tho 6 per coot. first preference shares and on the 6 per 
cent. second preference shar 010, an interim dividend of 6 per cent. 
on the ordinary shares for tbo 6rst half of tbe year, it baa been 
decided by the directors to pay from t he remaining pro6te a 
fo.rther dividend of 6 per cent. on tbe ordinary sbaroa for tho past 
half year. 

TsE armoured cruiser Dupny-de-L6me, 6300 tons, bas, 
after repeated alterations, aaya the Timu, again failed to auawer 
satisfactorily tho demands made on her. She is a long narrow 
vessel with t h ree screws, and tho three aets of engines constantly 
hamper one another. This vessel was launched in 1890, and is still 
in the experimental and alteration stage. Tbe Americ!l.na bavo 
bad g reater success with three screws in the Minneapolis and 
Columbia class, but those veasols, in addition to greater lengths, 
have nearly 7ft. more beam than the Dapoy-de-Uime. 

A BoARD of Trade report has been published under the 
Boiler Explosions Act, on the displacement of a steam receiver, or 
large piP.& which received the steam from a battery of eeve!l Lloca­
ahire boilers. At one end of tho receiver was a blank fiango, and 
at the other an expansion j ;)int on a pipe without guard bolts. 
This pipe could not move, eo tho unbalanced preaaure pushed tho 
whole receiver away from it, nod pushed over a stons abo~ 
moot, which had been bollt to prevent the movement which 
oconrred. They do some odd things in some colliery engineering 
departments. 

ALL the daily papers have it that the engineers of the 
a.s. L1 Gascogne soldered one of the cylinders. Wo snppoee this 
is meant for "iaolated." What appears to bavo occurred iA a.s 
follows :-The piston-rod of tho thtrd inter mediate cylinder broke 
transversely, owing, it is etated, to the presence of water in tho 
cylinder, necessitating an immediate stoppage of the engines. The 
cylinder bead waa Dl)t blown out, but tho steam connections re­
quired considerable alteration. To carry out this work tho whole 
force of no 1068 than eighty moo wu put on continuoua duty. 

CELLUVERT fibre is now being formed into pump cups 
and hate by Moasra. David Moseley and Sons, of Manoheeter, from 
whom wo have r eceived a apocimen cup for pnmpa working under 
very high proasorea. Tboae cups have now been io uao for a con­
siderable tlme, and experience proves that their life iA at leaat 
equal to that of leather, and some users prefer it to that material 
at the same price. These cupa and rings are also being u~ed io air 
compressors, and wo understand that after many mootha of uae 
they have proved on examination to be in perfect condition. The 
cope, judgtng from the specimen sent ua, are well and cleanly 
made. 
A~ ingenious appaxatus for checking the time of entry 

of workmen at factori03 in a way that admits of no diapute has 
been made by Messrs. Pascali and Stocker, of Waterloo-road, S E. 
A clock is fitted with a tube holding a column of numbered tickets 
or blanks, which are released one by one at every five minutes or 
other suitable ioterva l, and are received in a shoot or tube. The 
workers drop their tickets into the same tube a.t they enter the 
factory. The mixed tickets are token out in a column or pile, and, 
being sorted, tho tickets dropped by tho clock indicate the time 
at wbich tho workmen's tickets were placed in the apparatu.a, aa 
tho latter a re between tho clock tickets. 

THE progress of the electrioalligbting industries is well 
shown by the tabular statistics concer ning tho past yoar'11 progrosa, 
poblisbed by tho El«lrician. A large sheet shows at a glance tho 
gradual introduction of electricity aopply works in all our buay 
centres of indostry, and o sketch map illustrat• s the systems 
adopted by the local authoriti~>~ and comp:1nies who are responsible 
for tbe snpply to tbo public of electric current. Carves abow tho 
increase in use of tbo incandOIICOnt lamps during tbe past fonr 
years ; and this iocrea.•o is truly remarkable, rolCbiog the large 
total of 1,600,000 in 1894.. A coloured mop ebowa the areaa 
allotted to t he voriona metropolitan companies and local authori· 
ties, tbe thoroughfa res through which tho mains are laid, tbe 
position of the supply stations, and the capital ont!A.y a t present 
employed in pr •vtdiDg elecLric cnrrent for a rapidly tncreasiog 
d emand. Tho rapid devoloprnent of electric lighting enterprise 
from J.mnary 1st, 1893, is very remarkable. 

A REVOLVING observation tower is the latest "exalted 
American notion." It is t ho invention of Mr. Morris F. Smitb.l. of 
Messrs. William Cramp and Sons' Sbip and E agine Building (.;o., 
of Philadelphia, Pennsylvania. The tower is d e11igned principally 
for pleaaure resorte, to afford from ita revolving, and at the same 
time ascending or descending platform, an uniotorruptod bird's·eye 
view of the eorronod iog scenery from a comfortable seat provided 
on the platform outside of the tower, a hundred or m ore foot high. 
This doaign comprises a light but strong hox.agonal ateol tower one 
bnndred or more feet high, by fourteen or more foot in diameter , 
aurronnded by a circoJar atruotore or elevator. Tbia elevator is 
rai~ed or lowered by four strong wire cables, each one of which ia 
more than capable of performing the work alone. 0 11 this elevator 
is a circular platform. fitted witb rollera and intended to revolve 
upon tho elevator. This latter platform iA provided with revolvin.r 
chain, accommodating 150 or more peranns. The first of theeo 
tol'fers ia to bo erected at Atlantic Cit y, US A. 
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FIFl'Y-FIVE FEET SURFACE TURNTABLES, 
GREAT WESTERN RAILWAY. 

TSE construction of the express passenger engines which 
were illustrated in THE ENGINEER of November 2nd last 
has made it necessary to replace the turntables at some of 
the larger stations by turntables of 65ft. dia.meter. By the 
conrtesy of Mr. W. Dean we are enabled to illustrate one ofthese 
tables above and on page 136. Their construction will be under­
stood from the illustrations. It is so simple that no descrip­
tion Is needed. Two of these tables are at work, a.nd appear 
to be answering satisfactorily, the heaviest engines being 
turned upon them with great ease. 

PRACTICAL CURVE TRACING FOR GRAPHIC 
CALCULATIONS, &c. 

By A. H. SmELD, A.saoc. M. ln.at. C.E. 
IN graphic calculations, and in the preparation of diagrams 

giving the values of an expression for estimating, or similar 
purposes, it is frequently necessary to construct parabolas, 
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hyperbolas, and other carves which cannot be drawn by 
mechanicaJ means without complicated mechanism. To 
construct such curves by plotting a series of ordinates, or 
obtaining a number of points by intersecting lines or arcs, 
a.nd sketching the curve through them, is always a tedious 
and more or less unaatisfe.ctory process. 

By calculating the highest ordin&ote of the curve required, 
and tracing the curve by ascertaining at sufficiently frequent 
intervals the direction of its tangent, many curves may be 
drawn continuously with great facility, and with an accuracy 
which it is difficult to rea.lise without trial. 

Tr.ke first the curve most frequently required, the ordinary 
pr.rabola, r.nd let a point }J in it be determined from which to 
the vertex at 0 it is required to draw the curve. 
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Let the line 0 X at right angles to the axis of the parabola 
be divided into a number of equal parts, through which ordi­
nates are ruled- it will generally be found convenient to use 
sectional paper, and to arrange that p may be computed 
for and plotted upon an even ordinate-and let the number 
of this ordinate reckoning from 0 be R. 

Through p in the direction of ~ on 0 X draw a line p p1 

as far as the ordinate R - 1. Without lifting the pencil 
adjust the ruler so that it cuts the line 0 X at the ordinate 

~ - 1 and draw a line Pl p~ as far as the ordinate R - 3. 

Continuing these operations, and bearing in mind that 
the central ordinate of each short tangent passing through 
two spaces is the double in order of that passing through 
the point on 0 X, which the ruler cuts, e.g., in ruling 
from the seventh to the filth ordinate through the sixth 
the ruler cuts the third, a series of short tangents will 
be obtained which finally run into 0 X at tho first 
ordinate. By making the tangents short the approxima­
tion to the curve may be made as close as is desired, but 
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the operator will find, in prac­
tice, a limit beyond which it is 
undesirable to shorten them on 
account of the tendency to a 
microscopic rise of the pencil 
at each stopping point. More­
over, in inking in the curve, 
by smoothing off the slight 
angles in the right direction, 
a.n almost perfect curve ca.n be 
obtained. The necessary check 
on the accuracy of the work can 
readily be made, as the ordi-

nate at ~ should be exactly 

one-fourth of the plotted ordi. 
natep. 

Having described in detail 
the method of operation in the 
case of the ordinary parabola, 
It remains to show how the 
direction of the tangent can be 
obtained in the case of other 

If y = c X" is the equation to the curve, and d the distance 
of the intersection of the tangent fTom 0, the origin of 
co-ordinates, 

d y ncX"- ' 
d:Y 

11 d=x-di! 
dx 

X =z- n - 1 
:r. 

' 

Whence for 
11 = c x2 ; d = ! x as in the previous example. 
y=cxll ; d=Jx 
y = c X' ; d = ~ x, and so on. 

• 

Proceeding backwards through a case which, although of no 
practical utility, serves to illustrate the generality of the 
principle ; for, 

y = c ~. d = O, and the curve is a straight line from any 
point to the origin of co-ordinates. 

11 = c .cl or c ..j.c, d = - 11:, and any tangent cuts 0 X as 
far to the left of 0 ae its central ordinate is to the right of 0. 

11 = c :Yi or "fi ; d = - 2 :r 

y = c J ' or ~~ ; rl = - 3 J, &c. 
?I = c J'' = c; d = cc , and the curve becomes a straight 

line parallel to 0 X. 

y = c ,-1 
c or - ; d = 3 .c 

"'':r 
y = c ~ -l or c ; rl = 2 ,. 

:r 

y =ex-:? or c~; d = 1! :r 
r 

c y- c.r-3 or .,1; d = 1&x, and soon. 
:t 

In all cases it is to be noted that for the direction of each 
short tangent, the value of x from which dis calculated must 
be that corresponding to that of the central ordinate of the 
tangeJJ.t. 

The following examples will show how the tangents are 
fixed in the case of one curve of each class in the above 
expressions :-

y 
Fi9 2 . 

V111 /ue ofy f or :x: ·I 

f d,--.:z; 

The curves corresponding to the expressions 

y = c1 :r + c2 :T" , &c., 

• 

• 
' I 
I 

• 

·---· ' 

may be drawn by first drawinll the line ?/o = ~ 7 and thea 
using it in place of the axis 0 X to determine the direction 
of the tangents. In this case the value of c2 :r", from which 



188 

the curve is stArted 
thus:-

is, of course, plotted from the line c1 x, 

20 

The limit of the praotioa.l a.pplioa.tion of this m ethod is the 
ada.pta.billty to menta.! or a.t least sufficiently slmple ca.lcula.-

tion a.nd plotting of the quotient ,}" 
_}f• 
d :r 

LB!'!'BBS 'fO T H B BDI!OB. 
• • optnunu o our 

lfODERN ELECTRICITY. 

SIR,-1 have read your criticism of Mr. Crompton's Presidential 
Addreee, in your issue of the 26th, with interest. It appears 
that one of Mr. Crompton's complaints is that tbe younger engi­
neers of the present day do not sufficiently study the different 
methods of obtaioiu~ the snme r&!lults, in use not only in England, 
but also on the Continent and elsewhere. I would like to ask bim, 
with yoor permiaaioo, bow he proposes that the good end should 
be attained f How is the necessary expense to be borne by an 
uaietaot receiving at most 30a. per woek, and more often 20s.1 

Let Mr. Crompton set about trying to induce engineers to 
recommend men to berths for their ability and practical knowledge 
instead of for their social qoaliticatiooa, and be will be in a fair 
way to attain his desired end. At present social qualifications 
appear to be the maio thing neceseary to get on in any branch of 
the profeeeioo of an engineer; provided that he bas the least know­
ledge of hie business, and tbe osnal allowance of ordinary common 
aense, be will be given a berth in preference to one without the 
same eocial etandin~, but with a thorough, aU-round knowledge. 

Of course you will understand that I am not intending to eay 
that moo with no education should alwaye be appointed to posts 
in preference to those who bavo received a gentleman's education, 
but have not so much practical knowledge as the former. A mao 
may be a mechanic of the highest clua, aad yet be unfitted for a 
certain poet by reason of his lack: of knowledge of the ordinary 
rnlee of refined society. Take tbe case of two boys wishing to 
"go in for engineering." The parents of one boy cannot afford 
a large premio.m to get their son into a suitable works, but have to 
send him aa an ordinary apprentice. Accordingly, after the osaal 
nseleee or next to oseless-edocation of a gentleman, be is started 
at the age of sixteen at six o'clock on a cold winter's morning 
without b reakfast, and working in tbe usual airy well ventilated 
shope of a large marine works, and serves tbe usual five years, 
after which be works in the various capacities of journeyman 
engineer in his owu shop, and after a while leaving it and travel­
ling, working aa millwright and oo'varioos:claseea of electrical work, 
not only in th.is country but aleo abroad. We will assume that 
either by private study and attending evening claseea, or by a abort 
period in a technical s::hool, be o~tains a sound k_nowledg_e of _the 
theory and principles of ele~tncal and mecba01cal engmee_nng. 
He baa also in the course of hiS fourteen year.s or so of expenence 
picked np a large amount of useful knowledge concerning bricks 
and mortar, and repair of breakdowns, and baa obtained a know­
ledge of the world by long experience and roughing it. His ag:e 
now, we will say, is thirty, and he applies for a berth where be 1.8 
in oompetition with his former schoolfellow. 

This one is kept at a bigh-clase gentleman's sc:hool till be is, we 
will aay, 19. His parents tbea send him to a btgb-class firm as a 
premium pupil at a cost of £300 for three years. He spends a few 
months in each department, but of course does not leave aay 
department a passable workman ; bis boors are nine to ti~e, and 
on arriving home be spends tbe time in scx:ial amuse~eot mste~d 
of study. He is fortunate enough to have _mfloeoce wtth a certat.a 
corporation or large firm, at;~d under tbe Cll'Co~tancea named, 1t 
is nearly a foregone concloston that the latter wtll get almost any 
poet in preference to the former. . . 

Over and over again I have knowu men of little or no expenence 
put. over the beads of me? with wide k~owled~Ie an~ large ex­
pen ance, and each man socially equal by birth. Yet wbtcb of theae 
two men ia the beat 1 

If be is not able to get this poet, the engineer (?) with money will 
work for nothing, whilst the engineer of experience will have to 
walk about with his bands in bia pockets. As long as people pay 
their educated employ1h starvation wages, ~ long ~ the state of 
affairs detOribed by Mr. Crompton continue. It IS not to. be 
expected that experienced men will take lees w~es for a resp?D81 ble 
position than they can get as ordinary mecbamcs ; and until they 
can aee 80me prospect of an adequate return for their money, they 
will hardly be such fools as to spend it in acquiring knowledge that 
they can obtain no return for. 

Over and over again with electrical machinery we can see evid­
encee of want of experience-bruaes which can be jambed bard on 
to the abaft, or improperly bedded, 80 that they spring and buckle 
oat of shape wbeo a load comes oo. There are onmeroos other 
inatancee of the 80rt which have come under my personal obser­
vation ; bot it is oselesa to occupy your. apace describing cues 
which yoor readers have probably met 11r1th often enough them­
eelvee. I am unable to agree altogether with Mr. Crompton's 
remarke rt tbe youthfnl consulting engineers. It is, of course, pro­
bable that an elderly man will have more experience; but a great 
deal depeoda on the man himself. 

The elder of two· men may have got into a groove, whilst the 
younger mao starts fresh. I t is also, I tbiok, unfair to assume­
aa Mr. Crompton appears to do-that becaose a mao is young that 
therefore be is incompetent. He may be, but it is by no means 
certain. At the same time my observation leads me to the fin_n 
belief that consulting electrical engineers are not chosen for thetr 
ability, but because they are able to lrive a good champagne supper 
to an eleotrio lighting committee. There is another ~base of the 
queetion. T•ke tbe two engineers previoll8ly mentioned. If a 
corporation advert:isee for acbemes wit~, say, a ~rst and second 
prila, how is it possible for the man Wlthout_ capttal to compe~ 
agaioat the man who baa it t He cannot poSStbly do it, a~d 1t 11 
only wute of time trying to do it, not bemg ab~e ~ pro~de the 
time aeoesaary. If aocb schemes are aaked for 1t 1S certam that 
they will be aeot in only by large firms, who will only consider th;e 
requirements of the district so far aa they . do not pot tb8U' 
machinery oat of oowt. So far u my expen enoe goes, I have 
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observed that in cases where the ordinary . run of oona~tio_g 
electrical engineer baa been employ~d, the runDlDg of the. etation 1.8 
marred by defects of detail. It u not the_ large or l.Dlportaot 
points th.at are not considered, but small details. 

Some years ago I read an address by, I tllio~, ~fOfeas~r Perry1 
the key-note being, 11 Attend to small .details. ThiS !oooa 
an echo in myself as it tallied eo exactly wttb my own expenence. 
No detail is too' small to be noticed ; the add.itioo of a well· 
tbooght out detail to a machine may save pooods 10 the end. 

To sam up: If Mr. Crompton wishes to get me_n with e~perieoc~, 
let him pay them a fair salary. Men. cannot l!ve on. atr, nor 18 
oogineering ability confined to premmm pupils, as lS 80 often 
aseumed ; I was a lmost adding rather the reverse. G. P. 

Littlebampton, February 9th. 

LIQUID FUEL. 

Sm,-We have read with interest the article on_ the above au~­
ject in your issue for 18th nlt!mo· ~he theoretical value of o1l 
fuel is about 21,000 thermal umts agamet an average for coal of 
a!>out 14 500 bot it is with the prnotical value that wo have to 
deal, and in practice 1 lb. of oil fu_el is found to ~qna1 _2lb. of coal. 
With a coal fi re, not only are the tntervals of tinog, wtt~ the con­
sequent opening and closing of the fire-door, &c., detrl.Dlental to 
economy, but the "green fi re " fr~hly put on m'!IB~ bu~o tbroogb 
before good combustion ensues, wbilat the slow d!stillatiot;~ of fresh 
coal absorbs beat from tbe incandescent base, wbtcb beat 18 wasted 
as tbe gases pass through the tubes _uncooaum~, with the result 
of coating the interior of the tubes 11r1th a depostt ?f soot.. . 

A still greater economy IUUea from the ease wtth which an oil 
tire can be regulated t.o meet varying requirements, avoiding the 
waste of steam which oocors with a coal ti re at every tem~rary 
reduction in tbe demand for power. We append reeults foro18bed 
to os by Mr. Holden from the continuous running of fou~ expreaa 
locomotives of identical build on tbe Great E~te~n Rll.ilway_ for 
eight weeks, during which ti~re the foe! used-hqmd .and sohd­
waa accurately weighed and measured, and the ~ngtoea worked 
tbe same trains in turn. On two of these ~ogmes_ pet~oleum 
reeidue-Astatki-and coal have been burnt m CODJilncttoo on 
Mr. Holden's system ; on the remaining ~wo coal only as usual. 

Tbe following are relative values of otl fuel and coal d~doced 
from the resnlts obtained in mooing four express locomotives of 
same clas" for eight weeks from November 18th, 1894, to January 
12th, 1895 :-
Cla.u of Engint : Sf(JJU/.{J.rd Four-coupltd. Erpreu; cylindm, 18in, 

by 24in; drivm, 7ft. diamdlr. 

Two coal \ Two liquid fuel ·-a .. ~8 "' burn ere. burn ora .a tO - ~~ =.s • - . CotJsumptlon, Lbs. of oU replaced s:l c. . 0 e c;i 
r~ i: a~~ lb., per mUe. lb. of coal 

i _13 .. ., .. ~ ::I <.I .. 
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in forcing air and gaa into the cylinder in tbe caM of engioee whioh 
have M explosion at every stroke. In the caae of the acaveoger 
diagram, if the carve em no i~ really produced u M8181'1. Croaeley 
Brothers a appose, we have to add the area A em no, and deduct the 
areas A om eand B1 cdm B. In accordance with the diagram, there 
is not for a abort interval from the point Bl any change of preeeare. 
If, therefore, tbe line B B1 represents the pressure at the opening 
of the exhaust, the exhaust port cannot have been opened till after 
tl:e commencement of the exbauat stroke. We have next a and den 
drop dowu to the atmospheric line, and a rise to a maximum about 
tbe middle of the stroke. Since the actual pressure in the interval 
caa never have fallen below this m&Ximom, the dip most be doe to 
the sudden release of the pressure on the spring by the opening of 
the exhaust port. Beyond t, the point of maxim am pr&lllure1 we 
have again another dip below the atmospheric line. This sadden dip 
can only be due to the opening of the inlet air valve. Previously 
to this the whole of the exhaust gas had to be forced through 60ft. 
of pipe, subeequeotll it had only t.o be forced tbroogb the inlet 
air valve. That this •uddeo drop in the pressure is doe to the 
opeuiog of the air valve is proved by the line of pressure o m at 
the commencement of tbe return s troke being above tho line 
on m. If the lowest pressure reached during tbo exhaust stroke 
were due to the momentum of the exbaost gas in the 60ft. pipe, a 
still lower pressure woold have been reached at the commence· 
mont of tbe return atroke! _because the vacuum is increased by the 
motion of the piston. 11 Measrs. Crossley and Co. will keep the 
iolet air valve closed during the whole of the exhaust stroke, they 
will find the curve of pressures from the point d to the end of the 
stroke never falls below the atmospheric line. Not tbe least 
curioos feature in the diagram is the form of tbe curve during the 
inlet stroke from the point .n to tbe point B after the exhaust port 
bas been closed. The case is now on all fours with that of an 
ordinary Otto engine, in which the amount of vacuum varies with 
the speed of the piston, 80 that the lowest pressure is reached at 
midstroke, and the rise in pressure from midstroke to B is con­
tinuous. In the diagram the lowest pressure appears to be reached 
between midstroke and the point B, at which there is a sudden 
rise. Wbat can be the meaning of the horizontal waves in tbe 
curve of compression at the pomt e ~ It seem.s clear that tbe 
diagram re:ords the vagaries of the weak spring, not the variations 
of preaaure in the cylinder. 

Messrs. Crossley and Co., however, stand oo eolid ground when 
they rest their claims to increased efficiency on the results of the 
teat by metre and brake. All they have to do to establish their 
position is to convince buyers that they can get one brake horse­
power per IS! cubic feet of gas per hour. It does not matter what 
may be the true explanation of the increase. ONLOOK&B. 

February lith. 

~ :;! Ql'll- :;! 

:Iii 8~ 8. ::a Coal ou. l rotal 

1894. 
Dec. l&t .. !14194 S3 94 34.28; 12·22 10·04 22·26 

a.nt 12·18 9·loln ·ss .. 15th 81~ S3'76 

, 29th,SS32 95 14 2854 11•90 11 '06122·96 

t0·04 lb. replaced 21'7! 

9"10 , 21'63 

29'2f 

Sm,-The reply of "Bibcock" and Messrs. Crossley Bros. to 
"Onlooker's" letter atillleaves the question of bow tbe reduction 
in the cooaumptioo is effected, where it was. To begin with, it 
must be granted that this economy does exist in Messrs. Crossley's 

~ development of the " Otto" engine. " Onlooker'•" chain of 
reasoning wonld oo doubt be correct had his premises, or rather 
assumptions, been so. Let os examine them. " So :oog as the 

2 exhaust gas retains itA! temperature the velocity will be the same 

4 at every point in the column of moving gas." Immediately the 
exbaost valve is opened the temperature rapidlr. falls, and, 

1 whether the temperature fell or not-" Onlooker ' forgets tbe 
elasticity of the fluid we are dealing with-the velocity cou1d never 

0 be the same. The charge, oo passing tbe exhaust valve, begins to 
- compress the gases immediately in front against the inertia or the 

column beyond, and this compressed area passes rapidly up the 

~::! 

2' 

!!• 

11"06 , 2• 
1895. 

Jrui. ll!tb 9•28 S5·70 9174 18'00 11 '40 24'40 n-~o , . 22'70 I!' 

10·4lb replaced Average& 
totalS. 1SS60I 94 64 12868 12"91,10'40 12•71 22· 99 lb. of coal 2' 1 

TAJTE AN1> CARLTON. 
63, Queen Yictoria-street, London, E .C., 

8 tube until tbe whole column is in motion. The next assumption 
of 11 Onlooker's" is manifestly incorrect, and the equations upon 
it oqoally so. "Onlooker " bases his equation upon a column of 
carbonic acid gas at 300 deg. Fah. being eqnal in weight to a 

February 8th. __ 

EXHAUST FRO~ GAS ENGD.'ES. 

SIR -Messrs. Croealey and Co. have anticipated your corre­
apond1ent's suggestion to take a d~m . of the exha~st and 
charging strokes of the scavenger engme wttb a weak spnng. I 
folly expected that tbe reply to my letter would be in _the shape 
of a gas engine diagram, but certai~y not one taken wttb .a weak 
spring. As they most have bad a du~g~m of tb? compreas1on and 
expansion strokes taken at tbe same time, I tbmk they oagbt to 
have shown the whole diagram, not a part, so tbat :your readers 
might have seen the effect of the use of tbe weak spnog through­
out the whole cycle. Practical engineers elsewhere than at Mao­
cheater know that the sadden application of a load to springs 
caosoa them to compress and elongate to a much greater extent 
than would be caused by the application of the sam_e load gradu­
ally applied. Every botcher knows ~hat however lightly ~e may 
place bill joint in the scale of tbe spn~ balance, he bas ettber to 
wait until the oscillations of the spnng cease or guess at the 
weight. "Bibcock" is wrong in asserting that anything can be 
proved by mathematics. Only one of two thin~. can be proved, 
either the truth or the errors of the mathematJctan. The errors 
may be of two kinds, either errors in mere analysis-which your 
correspondence columns prove !o be nowa~ays of freq~ent occur­
rence-or errors in tbe assnmpt.iooa on wbtch all n~plied mat~e­
matical investigations necessarily rest. The assu.mptJoos on whtcb 
the equations given in my last letter rest do not reprea?nt eve_n 
approximately the actual facts of the case, but t~ey ~o gtve a fl!.lr 
equivalent of the actual f~ts. If anyone feels _mclined to chal­
lenge the correctness of this statement, I am qwte ready to take 
up the challenge. . . 

Now it can be proved that a load soddenly bot qmetly apphed 
witbont impnlse to a spring causes it to extend or contract to 
double the extent which wonld be caused by tbe gradual appiica­
tioo of the load. The anddeo application of a load, the gradnal 
of which would cause a cootraotiou of iio. in a _strong sprio_g and 
lin. in a weak spring, wonld cause a contraction of !m. \D tbe 
former and 2iu. in the latter. For this reason no reliance can be 
placed on the indicator diagrams of gas engines subject tl> explosive 
pressures. Tbere must in the original diagram-to which Messrs. 
Crossley and Co.'s diagTam refers-have been a great deal of see­
saw work at_tbe o~ening of both the ex?~~st port ~od the in!et air 
port. It is tmp0881ble thoroughly to cnticiSe the dtagram wttboat 
tbe following additional data-viz , the length of the stroke of the 
gu engine, the diameters of the piston and the exhaust pipe, and 
tbe points over which t_he valves are ~peaed and cloee<!; b~t a great 
deal of useful information may be gamed by an ex.am1oatioo of the 
d~m without a knowledge of tbese data. If tbrongh the two 
boruootallines we draw the vertical linea A1 A, B1 B, touching the 
diagrams at the extreme ends, the linea A AI, B Bl moat each be 
equal to the length of the stroke. A B clearly represents the 
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atmospheric line, and aa nothing i.a SAid abont the meaning of 
A• Bl I can only conclude that it represents the final preasure on 
the opening of the ex.haost port. In order to arrive at the true 
indicated horse-power of ordinary gas engines working with the 
Otto cycle it is necessary to deduct from the area enclosed between 
tbe curves of compression and ex{la.n.sion the area between the 
curvea marked oa the diagram dunog the exhaost and receiving 
strokes, becauote this area represents work done in the oylinder by 
the energy of the fiy-wheel, This corresponds with the work done 

column of air at 60 deg. Fa b. of tbe same height. Now what can 
this have to do with it 1 Firstly, a very large proportion of the 
ex.hauat gases is steam ; and secondly, the volume of carbonic acid 
gas contained in the exhaust is contiooally cooling and condensing, 
and while it may, on leaving tbe exhaust, be 400 deg. Fab., on 
reaching tbe end of a 50ft. pipe it may be 100 deg. or less. The 
larger tbe engine the higher the temperature of the guea iaauiog 
from tbe end of the exhaost pi.J>43· Nevertheless, although "On­
looker's" premises have so little foundation, I quite agree with 
him in his coocluaioo, u., that the ''socking up tbe chimney 
of some of the gases of combostion left in the cylinder at the 
end of tbe stroke" is not caosed by the momentum of the moving 
column of gases. Tbe producte of combostion in passing through 
a len~h of pipe after leaving the exbaoat vaive, cool ao rapidly 
that 1mmediately following the first outward r ash of gases at tbe 
end of an exhaust pipe of moderate length, say 20ft. to 30ft., there 
is an inrush of air owing to the cooling and contraction of the pro­
ducts in the pipe. Anybody can test the truth of this himseli by 
holding a lighted piece of paper or candle near the end of an 
exhanst pipe and watch the flame streak in immediately following 
the outward puff of the exbauat. Messrs. Crossley Bros. obtain 
the fell benefit of this cooling by delay~ tbe opening of the 
exhaust valve in their engine. Of course thiS inrush of air-the 
centre of cooling being at the middle of the exbauat pip_&::-will ta\ce 
place at the other ends, i.e., through the cylinder, if it be per­
mitted. 

In the winter of 1888 I bad a four-stroke cycle engine running 
nod working satisfactorily with all the products cleared out in this 
way and with the exhaust valve opening at the stroke end. 
Indeed_, since that time I have frequently disre~ed io a~josting 
an engme the usually accepted rnle, 8.8 to the time of closmg the 
exbaoat valve in the four-stroke cycle engine, and frequently with 
benefit to the brake power. 

I most confess, however, that the engine referred to, upon which 
I spent much time in November and December, 1888, llnd January, 
1889, gave no bettor results as to consumption than tbe ordinarily 
adjusted Otto, and not so good a result as the engine I eubeequeotly 
manufactured. These experiments led me to a more ambitious 
attempt in tbe following month, viz., the using this cooling proceas 
to do practically the whole work of suction, a description of which 
will be found by anyone interested in this subject in patent specifi­
cation 3972, March 6tb, 1889. This engine worked fairly well, bot 
was less reliable than the foor-stroke cycle, and I nltimately aban­
doned it. Nevertheless it was a beautiful experiment, one of those 
theoretically, ideally perfect things that practice conld not be per­
aoaded to endorse, though 80me day it may, and Mr. Atkinson's 
suoceaa is a step in that direction. J. D. Roo'". 

February 3rd. 

LOOO:UOTIVES A.ND TRA.INS. 

Sm,-1 dare say the following particulars will be interesting to 
those who are disposed to question the capabilities of tbe modem 
locomotive. The Ro.il:toay Engin.ur for January last, aa1.s in 
reference to the Jeanie Deana compound, London and North­
Western Railway:-

"In October, 1891, we stated that her avera~te consumption for 
61,916 train miles was 31·9 lb. , including 1·2lb. per mile for 
raising steam. The train worked was the 2 p.m. ex Easton, and 
the average weight of it would be then about 230 tons, and tbe 
train is timed at 62 6 miles per hour on the down journey, aod 
61·6 miles per hour oo the up. The Jeanie Deana baa cootinned to 
work this train, tboagb since the corridor carriages have been pot 
oo, tbe weight of the loaded carriages bas gone op to about 277 
tons, while tbe speed baa remained the same, and the consumption 
baa not appreciably altered. We know of no other engine in the 
world which bas done such good work, but it is only just to observe 
that the other engines-the Greater Britains-bave never bad the 
chance. The Grilater Britain cla'JII have l~er boilers, and are 
more economical than the Jeanie Deans class.' 

I have frequently 8een this train at Tamworth, or Licb&eld, 
Stafford, and Crewe, and it baa always been up to the minute ; 
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and on one occaaion it bad on twelve corridor coacbee, eo that tbe 
total morin!l' wei8bt moat have been from 350 to 380 t ooa, with 
only Jeanie Deana on. Tbia could not pouibly have been worked 
by the ordinary coupled Precedent clau of engines, unaided. 

onlties expressed in hia "finally." I hope, therefore, that Mr. 
Croea will abstain from proposing more difficulties till the said letter 
appears. 

for at all event& the retort i.e 1011 obrions, the facta are !011 paten~ 
My main qnarrel with "Y. X." bu been that be. geta b• 

problema into an impracticable form. He ~reeenta ~ ~tb_ lOme­
thing resembling the old "wages fond" theory, whtch at 18 now 
agreed leads nowhere, with the added fallacy that whereae the 
food was taken to coneiet of consumable artiolee, be apparently 
limits it to money, with the result-common in American. politioe 
- that depression is ascribed to a shortness in the circulataoo, and 
a remedy sought in an enlarged correocy-c/ Jevons' "M~~ey,' 
page 334. The question how best to spend £100,000,poD addttiona 
gold is simply unanswerable

1 
and to my mind moaoto~l888; but a 

very slight study of econom1c history will show that 1t coald not 
be got into circulation in the coon try unless there waa an enormou.a 

26, Smitb-atreet, Hillhead, Gla.gow, PETER ALE'\:ANDER. 
rebroary 11th. 

J\ INETI C T HEORY OP OASES-AVERAGE TIME OF IMPACTS. 

Tbe foJiowing particulars of a ron with this train from Crewe to 
l'enritb in October, 1893, may be interesting as showing some 
~rood work . Tbe 51 miles from Crewe to Preston were done in 
().3 minutea- 65 allowed-including two bad slacks up a bank of 
1 in 105. After P reeton we still bad ten corridor coach63 nod no 
pilot. Some time WI\S 109t here by station work. 
MU~:~. Chfilna. 

Sm,-Tbe following is another method, to that already given, 
by which the time of d irect impact of an elastic sphere against 
a fiud plane can be foaod :-

Tbe preuore &g1linst unit surface of a fixed plane by the impact 

Iii 
- .. Preston . . . . . . dep. G. 17 p.m. 10 mJnutC8lato. 

Barton . . . . . . po.ss 6.66 p m }Uniform 8pcc!d 
b. m. 111. of 00 mllcs per 

of ewtic spheres is given by the equation p = t p c:!!, and thia may 
be written 

20 
1 
-1 

62 .. Bolton-le-Sand.s • . , i 15 SO hour. 
66 .. Carnforth .. . . ,. 7 17 25 
41 .. Burton and Holme , i 22 SO 
~ l!Unth-.rpc . . .. , i 2{1 ~ 
46 • • Oxcnholmc . . , i 82 SO 

A \"CtagC Speed 
41 · 7 Dlilcs per 
bour. 

p=~m nu~ .. • •.•. (1) 
where p is the preunre, m the mass of each sphere, n thei r number 
in unit volume, and :U tboir mean velocity normal to the plane. 

Again, the pressure against unit surface of a fixed plano moet 
obviously be doe to the aotaal number presnng agailllit it at any 
instant . Let tbia number eqoal l·, then 

2 
7 

" 

19 • • Orayrlgg • . .. • . , 7 44 20 
61 .. Tcbay .. . . . . , 7 51 fO 
40 . . Shnp BumtniL . . , 11 3 0 
10 .. Sbap . . . . . . .. , 8 6 40} Speed iO Dlilc 9 
22 . . C.:llfton . • • • • . , h 12 16 per hour. 
17 • • Penrltb . . . . . . stop 8 10 15 lOt min lnte. 

J:mu 
p = . . . 

l 
• • • • (2) 

Tho la8t milo up Sbap wna nt tho rnto of ~6 miles per bow-. 
The average speed f rom Preston to Penritb was 48! miles an 

boor , or accordio~ to booked running time. Tbe engine waa tbe 
Gl&lio, aister eog1ne to the Jeanie DeaD!. I do not know much of 
what modem engines are doing on other line!, but I am sure theso 
moat be a caoee of satiPfactioo to the locomotive department on 

in which eqnatioo p, m, and 11 have the same valuu as in (1), and t 
is half the time of impact, or the time in which the momentom 
m v is destroyed. Combining (1) and (2) we get 

2~ 
l = - . . . . . . . . . (3) 

nu 
the London and Nortb-Westeru R:illwny. SYD::O.""EY SHEDDEN. 

5, Belvidere-road, WalsaU, February 11th. 
Now, 1: being the number of t;pberes in contact with unit enrface 

of the plane at any illlitant, is obviou•ly tbe number in a lamina of 
unit area and thicknefa d the diameter of a sphere. Bot in unit 

Sm,-T venture to doubt wbetber the re-timiog of tbe Midland 
express is due to the correspondence in your paper, as Mr. 
Stretton suggeate. The more natural explanation is that the train 
bas now a coodition.nl etop at Luton for Glvgow paaaengerP, and 
i3 therefore allowed three minute& longer. So again, if the 3 p.m. 
iCJ to et<>p overy,day now at Welliogborongb, instead of on Mon3ays 
only aa former ly, it is natural to give the train an extra minute 

volume there will be ~ such Jaminro, and each of tbeee will con· 
d 

tain 1· spheres. Hence, tbe total number of spheres in noit 

or so for tbe roo. A. W.\RBCRTO~. 
Ellltbonrne, February lltb. 

THE ORY OF THE STBA)I ENGT::O.'"E. 

Sw,- 1 am astonished that Mr. Croaa baa found my letter in 
your issue of February 1st so difficul t. I am of opinion that moat 
of his difficul ties a re subjective, Be ia somewhat unreuooable in 
having doubts about my result~! becanse be cannot find the subject 
developed in R!Ulkiue, Clerk-Maxwell, or Claneias, as his expressed 
reason for applying to me for explanations waa that be coald not 
find nny in the works of these writers. Aa far u I am aware, tbe 
subject hu not been developed before, bot not being widely read 
in articles aod letters in periodicals, I will not be positive. Per­
haps aome other correspondent can tell if I am right in my con­
jecture. But in any case it is all new to me. I have bailt it up 
entirely from daW. given in tables at tbe cod of Cotterill's "Steam 
E:urine considered as a Heat Eogine." These rlata were given by 
Regnault a.a the results of his very brilliant and exhaustive aeries 
of experiments on steam. I found Cotterill's statement of tbeae 
results more suitable for my purposes than those in other works. 
:Mr. Croea and others who read my letter can Ree for themselves if 
I ha.vo made a logical nse of these data. If so, Regnaolt ia at 
fault if tbe cooclw.ions I have derived from them a re not true. 

Taking up Mr. Cross's difficultiM iu detail. First, bis difficulty 
about the two varieties of latent heat not having been mentioned in 
t he books spoken of. He will find a distinct statement on tho 
matter in Claa.sioa, § 6, page 27, Browne's translation. Be will 
also find a very defio1te statement on the sohject on page 91 of 
Peabody' "Thermodynamics of the S team Eogine." Bot opo.rt 
from tbette Mr. Crose can see for himself that there are two resist· 
a.ncea opposed to the aeparation of the molecules of water while 
cbungiog into steam, namely, ao internal resistance due to the 
attractiooa of the molecules on encb other, and an external resist· 
aoce opposed by external matter to tbe expansion of tbe water into 
atenm. Sorely Mr. CroEs did not suppose tLat I was ignorant of 
the fact that what is called latent beat is not beat at all ! If not, 
wby bia long diequisition on tbia subject 1 Also what does be 
mean by saying that " there is no each thing na 'latent' beat I " 
Also what does .l\!r. CroSB mean by l!ayir.g that I ignore this 
theory-what tboory ?-altogether and give nothing in ita place I 
A' regards Mr. Croas'a second difficulty, can be not see that the 
two forma of energy poeseased by the steam are mutually con­
vertible-that is, aeDllible heat-which u beat-<:an become latent 
beat-wbicb ia ootheat, botaomeotberform of molecular energy­
under suitable circumstances, and that latent heat can become 
eeneible when these circumstances are reversed ? 

volume will be ~ = n, nod therefore J; = n d. Substituting in (3) 

where t is half the 
time of impact-

time 

t = 2 _a. • • • • • • • • (4) 
11 

of impact. Putting 2 t = T the total 

T=~ . I t I t • • • (5) 
11 

Owing to my having inadvertently made Ul:'e of tbe eJpre!sion 

P = n m 11 for the p resaure against the 1rhol, s urface of the 
tt'.! -

p'aoe, ioetead of p = nm u , in finding tbe time of impact, in my 
t 

letter of December 7th, tbe reaolt obtained therein is incorrect; 
bot hy making the cor rection indicated it will be found to agree 
with the above eqnation. 

Equation (5) gives tbe time of direct impact sgaiost a fixed 
plane, and since an impact of tbia nature is equivalent to a direct 
1m pact between two spheres moving with equal velocities in oppo­
site directions, the time of d irect impact between two equal 
spheres will be given by the equation 

T = 4 d ; • • • • • • • (6) 
i(u -1:) 

where tt and v are tbe velocities of the spheres, 11 being positive or 
nejZative according to ita direction relative to 11 . 

The above equation also gives the time of oblique impact between 
two apberes. 1• and ~· in tbia case being the resolved velocity of tbe 
spberea in tbe line joining their centres at the moment of impact, 
proddt.d that the other components of tbe velocities do not 
aepnrate the spheres before the time of impact doe to compre11-ion 
and restitution ia completed. From tbis last coneideratton it ia 
obvious that for any particnlar value of (••- 1') in (6) that equation 
only gives the maximum time of impact, and the aetna) time may 
be anything between this maximnm valuo a nd zero, the mean time 

being ! x ~ d 4 d • To find the aurage time of imrnct 
• ~ (u - '!') u - 'V 

i t ie now only noceasary to find tbe mean value of (u - <'). For 
this purpose we may suppoao tb& whole of tho spheres witbio tbe 
volume cooaidered to be moving in every direction with tboir 
menn velocity 7-. In tbis case the maximum value of (l' - v) in 
equation (6) becomes 2 v, and it can have every possible value 
between this and zero, hence ita mean value will be 1·. Snb&titn­
ting this value of (t• - t·) in (6) and putting T for tbe average 
time we have-

I n his third difficoJty be makes a quotation from my Jetter , and 
aeema to try to twist my words from tbeir natural meaning by or 
taking them apart from the context. He also draws an inference 
from them which cannot be legitimately drawn from tbem, namely, 
that aensible beat and temperature a re two quite different things. 
I do, however, aaaert tbe troth of thia statement 1ti)UI, althoogb I 
deny it to be deducible in a atrai8htforward way from my words 
quoted by 111r . Croea. To prove tho troth of this statement it is 
only necessary to state a simple fact, namely, that 1 BTU. added 
to a pound of water will raise ita temperature 1 deg. Fah., but if 
added to 2lb. of water it will raise the temperature only ~ deg. 
Fab. The words quoted taken with the context !ay that while a 
pound of saturated steam of temperature ·358 deg. Fah. is chang­
lOg to a ponnd of saturated steam of temperature ·359 deg. Fah. 
it acquir8lll B.T. U. of sensible beat, and at the same time Joaee 
•695 B. T. U. of latent beat, which is only appro1imately trae, aa I 
have pointed oot in my la!t Jetter, where I have said that tbe 
1 B T.U. of sensible beat gained should, to be quite accurate, be 
1·037 B.T U., and the ·695 B.T. U. of latent beat lost should be 
•732 B.T U. These tables at the end of Cotterill will show ?llr. 
Cross tha t the latent boat of saturated steam a t 358 deg. C. ie 
860·748 B.T.U ., while tbat of a. pound of aatnrated steam at 
359 de~. Fab. is 860·016 B.T. U.; ao tbat a pound of saturated 
steam 10 paaaing from 358 deg. Fa b. to 359 deg. Fah., still satu ­
rated, loaea •732 B.T. U. of latent bent. Theae nnmbers are all 
total latent heats, including internal and external latent beate. 

'1' = i X 4 d 
~ ; 

4 d 
T = • • • . (i ) ,. 

This value for the average time of impact makea tbe probability 
of three or more spheres colliding simtiltaneously to be so great­
when the nnmbera of the spheres in unit volume and their d ia. 
meters a re approximately the 141De, as is supposed to be the 04-Se 
with gases sucb as oxygen, for example, at standard pr868ure and 
temperaturo-that it seems to me absolutely necEkcaary to tnke it 
into coneideration in tho atady of tho dynamical foundations of 
thermodynamics. 

Mr. Crou'a foartb difficulty abows that be baa not studied my 
Jetter with sufficient care. It is not true, and I have not in my 
lett.er aaid !O, that the sensible beat Baioed by a pound of satu· 
rated steam at 35 de~. Fab. in cbaogtng to a pound of Eaturated 
eteam at 369 deg. Fah. ia dynamically eqo1valent to the work 
which moat be done in compreuiog it. What I have said is tbnt 
tbe work of compreuion generates di rectly in the steam ·942 
B.T.U. of eeosible beat, and indirect ly i~ canses the steam to 
acquire ·733 B. T . U. of sensible beat at the expense of ita internal 
latent beat, by canaiog ita molecolea to go closer together , while st 
tbe a a me t ime ·675 B. T. U. of eoosiblo beat moat be d rawn off 
from tbe ateam to keep it saturated. Otherwise it would become 
aupeuaturated. Of coone, the oomben. ·783 and ·676 should be 
•676 and ·681, u I have aaid in my Jut letter. 

Mr. Croea next goes on to talk of ateem under constant preuore, 
.ayiog that be nndentanda ·305 B T. U to be ita specific bf at in 
tb8'e circumstances. Bot ·238 ia well-known to be tbe correct 
value. 

Y.,atly, Mr. Crou aaye that I take no account of the fact that 
steam when compr8188d over water begins to liquefy when com­
preaed to a cert9.io point. I wonld remind Mr. Croas that I have 
all through been dealing with a pound of dry saturated steam . 

If Mr. Cr018 really desires more information, I ehall be g lad to 
answer one definjte question at a time. Bat if his object ie to 
lead me into wars of words, "I'll none of it." 

My next letter shall be an attempt to answer Mr. Croea' diffi-

Tbo probability of a third apbore impinging against two in 
collision will be given by tbe ratio of the averagG time 
of impact to half the average time of free path. It will 
bo to half tbe time of the latter, because two apbcrea occnpy 
twice the volume of a single one. The aver-ago time of 

h · t . 4 d d. It contact, aa we ave JUS seen, 18 -- ; an m my e ter 
11 

of January 4th, the time of free path was foand to be ~ • 
4 n" d.~ 

Hence tbG probability is ~iven by the ratio 32 a d3. In the above­
mentioned letter-page 7- tbe vt\loe of ([J for oxygen waa found to 

be probably 450_000 ; tbia would make the above ratio about 
000
72 

4n 1 · 
In other word~>, we may expoct on the average that in every 
thouund collisions there will be aevonty-two occasions io wbich 
three or more spheres will be in eimultanoons collision. Tbe value 
of n in the above calculation is taken at 3 x 1~. 

8, Norfolk-rquare, London, W., C. E . BA'll!\'1. 
February lat. 

LABOUR AND LUXURIES . 

Sm,- Aa I was about to allege an insufficient acquaintance 
a moog financiers with tbe pages of TRE ENG~""EEB to be an 
important cause for the at present accentuated dissociation of 
labour and luxury, I suppoee I oagbt to coo!ider the appearance of 
letters from such a centre as ' · C-Apel Court " a hopeful si~. Dot 
tbe supposition that the crisis in the United States coofhcta with 
my argument, does not tnFgest that the proverbially abort view• 
and •borter outlook of the Stock Excbao~re have yet been ex­
changed for the wider outlook of TIIB ~O~"BER. For if gold 
alone could maintain the credit of any country, that country 
ueoredly is the United Statee, tbo largest producer of gold in the 
world. Tbe way in which the Government aeta itself to diuipate 
tbe aurplns in the trouory and defy all dictates of aoand finaoco, 
i' no doubt instructive, bot is a little beside the present question, 
after we have noticed that the remitting depression thoro is a cause 
of depression hero, obviona even to tboee wbo, at the outset, nr~~ 
na to follow their apecioaa examr.Je. I venture to eaggest t t 
Newfoundland would baveterved 'Capel Coort'e" purpose better , 

and world wide fnll in the value of gold. . . . 
The real p roblem is, not that of spendmg gold, but of d1recting 

to the best advantage the prod uctive forces of tbe country ; that 
is to aay, of employing ita labour eo as to produce the mo~t ample 
rqturn. A wide omniscience not being among the attribute. of 
humanity, it ia likely that any approximation to tbia ide:~ I can only 
be made by each in bia apbore attending to hia share of the work­
minding his own bosioeaa, in fact ; but the aba.re of the boned 
and capable engineer in the bminess is oo sma ll one, and I 
imagine that be will not aet about to provide employment or to 
circulate cash, but to accomplish more desirable work, or to put 
on tbe market some commodity with the Jen.r.t expenditu re of 
labour and money. Sorely thia is a distinction with a d~fference, 
intelligible to plein basioeas people, apart from our )~cal mad· 
man digging pita to fill up again, and the Lanca.b1re. mn~DI 
tooling over again tho qn.nrry wrought etopa. Yet, I still optne 
that an engineer ia economically to be preferred ~ a robber 
baron, however inferior tho engineer may be in point of plctaretqoe­
nes<~ or generosity, that is rosthetically or ethically. 

But for the present it ia clear tbat it is not Jack of gold or good• 
that depresses os, but went of confidence in our industrial leaden, 
and I venture to tbiok that we shall do better by discu56iog what 
engineers can do to restore and maintain the courage of inveatore 
than by debating tbe caauiatical line which divides luxu~ea from 
necessities, and at which proper, prudent , thrift paaaes 1nto de-
preuing nijl'~rdlinel!a. W. A. S. B. 

London, February 6th. 

Srn,-Certaioly mere change of ownership in land makes no 
difference to the borden borne by iodnstry. Tbe evil is in the 
borden itcelf, amounting in tbia coootTy alone, according to the 
carefnl calculations of :Mr. Thomas G. Shearman, to coneiderably 
over £200,000,000 a year, of which p robably one-fourth is re­
invested in further t r ibute r ights. If laud were limited in quan­
tity, that would not p revent an unlimited amount of capital being 
invested in it, tboogb the ultimate effect , after squeezing from 
industry the utmost amount it could be made to pay, would, of 
course, be to reduce t be rate of interest on rocb investment., a 
result which is indeed being slowly b rought about tbrongh the 
increasing difficulty found by capitalists in discovering landed pro· 
pertiea worth buying. Bot practically land is unlimited in 
quantity, as the area of the earth's aurface privately owned-by 
non-workers-is still email ; and as new countries a re thrown open 
to exploitation, and population increues in old countries, further 
eoormons out lets for acc.1molated savings are provided. Tbe 
rapidly augmenting effectiveness of labour through new inventions, 
and the spread of machinery all over the world, also increaaea the 
tribute-yielding value of land and the amount of capital it can 
abl!orb. Money ia very far from being limited in quantity, and 
iocreaaes aa a role in proportion to the amount of wealth i t repre­
sents, though, in consequence of ita artificial limitation by the 
amount of gold i n tbe banks, this proportion is not 10 exact or 
elastic ae it wonld be under a. more scientific onrroncy. It is only 
land where population baa decrea.aed, for the moat part in agri­
cultural district!', that has fallen in value, the rise of values in 
ftonriabing cities being J:benomenal. 

I did not nse the term "Joclriog up money." Tbe objection to 
private p roperty in land is that it enables tboae who ~ell it to 
levy tribute on indn.etry without rendering any eqo1valent, since 
the land would be there, and would be just as usefo..l, if Jaodowoera 
bad no existence. Bot tbe evil resnlting from land owuenbip is 
not. meaaored merely by the actual rent paid, since, aa Mr. F l4ir ­
scheim has clearly shown in bU. book, "Rent, Interest, and W 11ges," 
it ie through the poasibility of investing money in land, wbiob is 
not subject to decay, aod wbiob inoreuea in value with g rowth of 
population, that other capital is enabled to draw interest. Other­
wise it would rather be subject to decrement proportionate to tbe 
average depreciation of all forms of true capital, i.,. , that which 
is the product of human effort ; and industry, whether devoted to 
the production of noceaaaries or luxuries, would obtain ite f nll 
reward. EYACU TE'i A. Pm:P,.ON. 

F'obroary 5th. 

I CE AND WATER PIPE • 

Sut,-Re your correspondent "Jack Freet's" inquiry beaded 
"Ice and Water P i pee," permit me to suggest the following expla­
nation. A pipe bein~ circular is a t ita greateat capacity, and can­
not increase in area w1th expansion ; consequently it mtlllt. surrender 
to any increa!e in pressure duo to ice, causing fracture in its weakest 
point in the part oontainiog the ice. If only pipes were made 
elliptical in section instead of circular, the poa!ibility of frnctu re 
doe to 01ponsion would be greatly diminished , as an ellipse i~ not 
at ita greateat capacity until it becomes circular. 

Regent'11 Park, February 9tb. CHARI.£~ l.. Wn.KfN. 

Sm,-In answer to your correapondeot, "Jock Froat," my own 
conclDllioo, b!l.Sed on a large number of o~ervations, is that a pipe 
borate because one part of the pipe is probably more exposed than 
another. The fi rst point A freezee, tbeo another point B, probably 
a foot or more diataut from A, becomes frozen. Now we have two 
ice plugs in tbe pipe, with water between them. Tbis, in freezinr, 
t rios to expand, and cannot force tbe two plugs outwards, and u 
expand it mnst, tbe pipe or fitting gives out at the weakest part 
botwoen the plog of ice. S. M. S. 

Wincbmore Hill, N. , February lltb. 

(For continvatitm of UUer1 au page 146) 

TilE ~""NUAL Drt-'NBR OJ-" THB 'B[lU(JNGBAll A SSOClATJON OF 
MECHA~JC,\L E~Gl.'>EERl> was held on Saturday e•ening la.tit at the 
Grand Hotel, Birmingham. The Mayor preaided and tbe 
attendance was large. 

Tn.E CIYJL AND MECBANlCAL ENGL.'>EBBS' SOCIBTY.-At the 
ordinary meeting of the Civil and Mechanical Engineers' Society, 
held co Tburedo.y week, Mr. W. M. Binoy read a J?&per on 
" Engine-room P ractice at Sea." He fi rst gave a descn~tion of 
the cbief Engineer's duties and those of the second, tb1rd, and 
fourth engineen, both at ron and in port. Tbe type of eoginea 
met with, tho eteam preeaare used, and tbe moat economical 
rates of Epeed were next gone into, and the advantage. and dis­
advantages of tbe cylindrical moltitubnlar boilera and tbe water­
tube boilers were alluded to. Tbe tronbles ari.sing from the oil 
from the cylinders getting into the boilers was particolarly men­
tioned, and various methode that are adopted to prevent thie. 
Tbe author then pointed out the importance of having fittings 
for the boilers that a re carefully and eob&tantially made, Mention 
was made of aome of tbo parte of the main engines that give 
trouble atseo., and metboda of overcoming t hem, Tbo amount of 
spare gear and duplicate ~rta of the machinery tba.t are carried 
by voasels bo.viog beon bnofly deacribed, and an ioataoco giTen of 
bow engineera manege when a part of t be machinery breake of 
wbicb they bave not a duplicate, the paper was brought to a cl~ 
a fter enumerating aome of tbe paokioga now o1ed, 
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imperfect or mutilattd condition, h.e will oblt"ge by giving '[J'fompt 
i11.formatUm. of th.e fact to th.e Pvbluhtr, 111i.th th.e ?~.C~me of tht 
A gmt thro11.qh whom th.e paper is obtaind. 
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TO CORRESPONDENTS. 

Registered Telegraphic Address, " ENGINEER NEWSPAPER, 
LONDON.' 

•." All utter• intendfd /O'r iNtrti&n in TID BNoll!KD, O'r containing 
1)11Utiom, U&ould be accompanied by 1M nGme and addreu of tM writn', 
not ntcutGrily {O'r pwblicati&n, ln<t 41 a proof of good faith. No notice 
1DhaU"IItr can be takm of anonJ171101U communicati&nl. 

J. B. J.-Yu. Thejan4 'ICO'IIld hat•e a lifting tmdency_. 
E. W. W.-The arrangenunt shoum in your ~uh 'IDill give you a t·ery good 

draught. Whttlter the draught will be .uffjcimt j&r your puryo~e it u, of 
couru, impouiUt 10 •ay. That dqx1td& em tht ri2 of the boiler and tM 
actllal. not nominal, pou:er you requirt. 

W. 8.-/t i4 quite imptmible 10 gi1:e you any rule fO'r 1M brake ltr~J7n of 
cranu. btcaiUe the coe(Jlcimt of jricti<m varia contin~ly t.Dit.h. tM condi· 
ti<ma of 1M .urja-:ea, alld that dq>tnd4 in turn on tM attendant, em 1M diUt 
:n. tM air, J:c J·c. It 1~ill not bt •aft 10 rtckcm on a c«Jfi~t of fl"icti&n 
of mO"re tJwn ·J, an.a you ought 10 proporticm 1M brake t.Dhul and •trap 
accO>-dingly. 

E. S. (Lewtabam).-The oligirnzl duign of the Magnitfcent, 41 ut forth in 
lM parhamtntw-y paper, hew bU'n mJXlifted. Both pair1 of guN, joTVJard 
a!\a ajt, art l'IOlD 10 be at tht ~ame Might abo-t:t 1M 'ICcUtr·line, 1'iz, t1ft. 10 
C(ntrt of metal.. o•· l.jt. high c.- t.han 1M Jllryal. Sovtreign. Ovr mgra.11ing on 
page 8 u C<m'"tct . That em "page fJ llun.ca tht O"rigirnzl arrangnnmt. Tht 
dii])Orition of tllt Gin. quick-j!re gum i4 to bt at reyrumttd upon the dra1D· 
ing <m page 8 of 'In ENoiNJ:llB of Janv.ary l.!.h, vi:., tight on the mail~ 
dtcl.:-or jour em tach broadride-and tM other [our at the Corntrl of 1M 
upper dedi b<JtUry, mttti1>g tuUTt ai.IOgethcr. 

BRICK KILNS. 
(To the Bditqr of TM Engineer. ) 

BIB,-WW any of your readers kindly tell me which is the moat 
approved form of brick kiln now in uae, and the cost or erection to burn, 
ray, eo,ooo per week ? Also tho makers of the beet brick-making 
motchioe. A. B. 

Bunetanton, February 11th. 

SUBSCRIPTIONS. 
TID EII"OiliiUJl cal\ be had, by 11rder, from any net.DJagtnt in to~m O'r country 

11t ~ ,ario!U railu:ay 1tGtibN; O'r it can, if preferred, be .upplied direct 
from the ojJice on 1M joUou:ing term~ (paid in advanee):-

Bal.f·Ytarly (inclllding clo'Ublt nu.mbtr) • • • . £() 11.1. Gd. 
Y wrly (induding hco d01Lblt nu~•) • • • • £1 9a. Od. 

If cndu occur, an utra cho.rge of ttco &hilling• and ri:q1tnct per annum 'IDill 
bt m4de. TID EliOU."XI:.B i4 regilttr«l fO'r trantmiuicm abroad. 

A compuu ut of TID ENoll!KD can be had em applicati;m. 
Tn C01\UQ1Ume of the reducti&n of po1tage em 1U'I&tpaptrl to one uniform rate 

/O'r any datii\Gticm outftde the Unittd K ingdom, Foni'J'A SllhfcriptU:nu 
will, until fu.rt.Mr t~eti«, be rtuived <U the rata gi~:m bt«nnl. FO"reign 
Swbteri.btra paying in ad11Gn« at v.- ratu will rtcei"lle THE ENoiY&lm 
1rtd:ly and :r-t fru. Su.blcripti&nl •mt by Pott·oqtce ()rder mtut be 
accomPGnitd by uttn' of adf!ice 10 1M Pu.bli&hu. 

TlJIN Pun Oovi:RS-
Bal.f·ywrly • • . . • • .. • • • • _ • • £() 18•. Od.. 
Yto.rly • • •• - • • • • • • 00 • • • • £1 16•. Od.. • 

TmOI P AFI:R OovJ:&S-
Bal.f-ytarly 00 • • • • • • • • • • • • • • £1 01. 8d. 
Y to.rly . • • . • . • . • • • . • • • • • • U 01. ()d.. 

RltA.DiliO CAU8.-The Pu.blUher JuJ4 in 1tock rto.ding ccuu t.Dhich will hold 
t.h.irum copia of TTn BsoJBUR. Price t1. Gd. ea.ch. 

ADVERTISEMENTS. 
•. • The chargejO'r adt:ert~of four linu and under i4 thru &hiUingl,fO'r 

n-ery t1DO linea ajttrWariU Ofte lhilling and ri:q1tnce; odd lina are 
dtarged. Ofte lhilliflg. TM liRe afltragu ttt:m 'ICOT<U. When an adwrtiu· 
~Mnt muuvru an inch O'r mort, 1M charge u ttn &hilling• per iM'h. All 
ri ngu ad"llertiumt-nu from tM cov. ntry mud !>( accom pan itd by a Po•t·o(flu 
Order in payrnmt. A lUr1\Gte adt:ertiMmmu will be inurtecl 'Ieith all 
practicGI. rtgul4Tily. but regularity c~tnnot />( guar~tntud in any .uch cau. 
All uctpt teulcly ad"llertiaemmu are takm Nbjtct 10 thu conditicm. 

Pril:u fO'r .ZX.played AdfltrtiMnentl in "O"rdinary" and "1ptcial" pori lioN 
will be unt em applicGti<m 

A dvertlaements cannot be Inserted unless d elivered befo r-e Six 
o'cloc~ on Thul"$day even in~ ; and In consequence of the 
necess•ty for ~oing to press early with a portion of the edition, 
ALTERATIONS to standin~ advertisements should arrive not 
later than Three o ' clock on Wednesday afternoon In each week. 

Ltttn'• rel4ting 10 Adfltrtimnmu and tM PublWiing ~partment of tht 
paper art 10 ~ addrtuul to 1M Pu.bli&hu, Mr. Sydney Whik; al.l ot.Mr 
lttkrl 10 be addruttd 10 the Bd.itor of TID ENOili"D.R. 

MEETINGS NEXT WEEK. 
To lslttn o no!f OJ' 01VIL B11or1'1UR1.-Tueeday, February 19th, at 

8 p m. Paper : " Plant tor the Extraction ol Gold by t~e Cyanldo Pro· 
cey," by llr. Charles Butten and ~Jr. Bdg&T Smart, Aeeoc. M. lnet. C. B. 
,. ridoy, .February 22nd, at 8 p. m. Btudenta' lleetlng. P~~oper: "Caiaeone 
aod Oates for CloeiDg Loclt and Dock Entrances," by llr. WIDiam G. 
Wales. Stud. Inst O.E . Jlr. L. F. Vemon·Baroourt, K.A.. , K . Inet. C.E., 
wW take the cbair. 

THE ENGINEER. 

Ot&VJ:LA.ND I NS'I"ITUTlON OF ENaiN&~:RS.-:Monday. February 18th, at 
7.80 p.m., in the H all of the Llterru-y and Philosophical Booiety, Corpo­
ration-road, ll!lddlesbrough. Paper: " On American RaU and Tram· 
ways," by Mr. J eremiah Head, H .I.C.E. Discusalon. 

TKJJ: INIITlTUTlON OF E UOTRICAL BMonrn::ae.-Thursday, February 
21st, at 8 p.m. Paper : "Propagation of Hagnetlem in Iron," by Dr. 
J ohn H opkln.aon, 'M.A., F.B S., Paat-Presidont. illustrated by cxpori· 
ment 

'METEOROLOOIO.U. Socu:tv -Wednesday, February 20th, !lt 7.80 p m. , 
at the Institution o( Civil Engineers, 2~, Great George·atTeet, WeatmiJl. 
s ter. Papers: ·• Report on the Phenological Observations tor 1894." by 
Edward Mawley. F . R.. 'Met. &c. "The Thunderstlrm and Eqwill of 
J anUAry 2STd. 189~," by William llan1ott. F .R. Met. Soc. 11 On some 
Gradual Weather Changes In Certain Month& at Greenwich and Geneva," 
by Alexander B. MacDowall, M.A, F.R. Met. 8oo. 

800UTV or ARTB.-Monday, February 18th, at 4 p.m. Cantor Lectures: 
11 Means for Verifying Ancient Embroideries and Laces," by Alan 13. Cole. 
Tuesday, FebruAry 19th, at 8 p.m. Foreign and COlonial Section. 
Paper: "Paraguay," by A. F. Baillie, Consul iJl London for Paraguay. 
Lleut.·General Sir Andrew Clarke, G.O.M.G., C.B. will preaide Wed· 
needay, February 20th, at 8 p.m. Paper : "Rule of th.e Road at Sea," by 
Admiral P. H. Colomb. 
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whole, therefore, it can be stated that for large central 
electric-light stations, when working non-condensing, 
throttling is as good as expansion governing; hU;t ~he?, 
condensing, governing by the cut-off has a supert~>nty. 
Captain Sankey has obviously overlooked the cll'cum· 
stance that in electric-light work it is very easy to com· 
bine an expansion gear such as Meyer's with a thro~tle 
va.lve. Thus it is possible, without stopping the engme, 
for the attendant to reduce the ratio of expansion 
from time to time as the load augments, until in 
"the bad half-hour ·• a. single-cylinder engine may be 
working aJmost without expansion, and a. compound 
engine with the least possible, and under these conditions 
the throttle vaJve governor will be more economioaJ than 
an expansion governor, because throttling always pro­
motes economy by drying the £.team, and. this economy 
is independent of the expansion, while, on the other 
band, when expansion nearly vanishes because the engine 
is really overloaded, nothing is to be expect~d from 
automatic variations in the point of cut-off. It 18 note· 
worthy that few data have been supplied to the 
world sbowinP" that an engine with a. variable expansion 
gear and a. ;ariable load bas proved more econo~ica.l 
than an engine working with the same average ratto of 

PRIML.'lG, AND GOVERNING ENGINES. expansion and a throttle valve. It is quite true that very 
AT the meeting of the Institution of l\lecbanicaJ Engi- splendid results have been obtained with Corliss engines 

neers last week two papers were read and discussed. which are governed by expansion. But a.n examination of 
The first was by Professor Unwin, on " The Deter- the experiments producing the splendid results shows that 
mination of Wetness of Steam," and the second by Captain the engines were so uniformly loaded that the governors 
Sankey, on "Governing Steam Engines by Throttling have bad next to nothing to· do. A very careful distinc­
and by Expansion." Professor Unwin added little or tion indeed should be drawn between cases in which the 
nothing to his British Association report, which was repro· governors really have a. great deal of work to perform a.nd 
duced in our impressions for Aug. 24th, and Sept. 7th, 1894. those in which they have next to nothing. We can call 
It is, therefore, nnnecessary to publish in our pages the to mind a case in which a large mill engine fitted with 
paper he read last Thursday week. In the discussion expansion gear controlled by the governor, ra.n for a. 
which followed many spea.kers took part without considerable period with the governor out of gear, some 
elucidating an obscure subject to any extent. Nothing detail having broken. During that time the engine was 
bas been proved except that it seems to be next to controlled by the attendant, and the coal bill was rather 
impossible to measure, we will not say with any accuracy, less th an usuaJ. It must not be forgotten, too, that 
but with any certainty, the percentage of wa.ter in any governors of the fly-wheel type are usually very heavy, 
sa.mple of stea.m. It is not a. matter of much difficulty and therefore tend to sluggishness. Even when a. 
to ascertain the proportion of water present by the tub governor is used to control by expansion, everything 
method, for exa.mple ; but no one can be sure that the depends on the engine a.s to whether t he work of 
steam passed into the tub fairly represents the qua.lity governing will be done as economically or satisfactorily in 
of all the stea.m leaving the boiler. It ma.y perhaps be that way as by a throttle vaJve. 
said that the best plan is to trust to the indications of the Much of Captain Sankey's reasoning is based on tbeo­
stea.m separator, a suitable allowance being made for loss reticaJ di~arams. We confess we look on these things 
by radiation through the lagged or otherwise clothed with extreme doubt. They may be right. 'Ibe chances 
stea.m pipes. If, for example, a. sa.lt test result are that no reaJ engine performance is in &ccord with 
represents one per cent. priming while the separator them. These diagrams are based on certain speciaJ 
close to the engine collects 14 per cent. of the feed·water, experiments and deductions drawn by the late Mr. 
the steam pipe not being very long, and very carefully Willans. Thus, for exa.mple, Captain Sankey takes it 
clothed with asbestos, then it may be taken as settled as proved that with an initiaJ pressure of 150 lb., the 
that the salt test is worthless. The old question of the most economical average pressure in a compound engine 
specific heat of steam turned up again. It begins to will be 30 lb., and this will correspond with a. consump­
appear that no one knows what it is. According to one tion of 14·7 lb. of water per horse per hour. Now so far is 
view, urged by Mr. Cross in our correspondence columns, the assumption from being true a.s a. generaJ proposition 
it is ·305. Professor Unwin takes it at 0·48. Mr. Mac- that dozens of cases might be brought forward to prove 
Farla.ne Gray cannot quite make up his mind as to what that there is no direct or naturaJ connection whatever 
it is. Professor Alexander and Mr. Donaldson tell us between 150 lb., 30 lb., and 14·7lb. Thus, for exa.mple, 
that it is equal to that of water. It does not help on another page will be found reports of trials with two 
matters much that all deal with steam under different compound condensing engines, in which the boiler pres­
conditions of temperature and pressure and behaviour sure is only 90 lb., a.nd the consumption per horse per 
while being heated, so long as they suffer us to remain hour is much less than 14·7lb. of water per horse per 
in doubt as to what are the conditions presupposed to hour, aJthough 150 lb. pressure ought to be more econom!cal 
exist. Again, Professor Unwin tells us that it is impos· than 90 lb. One of the most important questions that the 
sible to measure the temperature of superheated stea.m, engineer of an electric light station bas to solve is how 
a. statement which we take it for granted implies that to proportion his engine to give on the whole the greatest 
the difficulty lies not with the thermometer, but in tell- economy, the load varying through wide limits. To 
lhg whether the stea.m is really superheated or not. solve this Captain Sankey addressed himself; but we do 
If we were quite certain that any isolated volume of not think that he has attached sufficient importance to 
stea.m was really quite dry to begin with, it would be the time element. Thus, in the not impossible case of a.n 
easy enough to determine its temperature of superheat; engine developing 300 to 600-horse power, it is certain 
but if the stea.m contains any moisture at first, this will that the latter load would not be on for more than, say, 
first be converted into steam, with a rise in temperature half an hour, while the former would perhaps be on for 
and pressure, a.ltbough the stea.m has not yet attained the double that time; during most of its working life the 
condition of a. gas. To sum up, the principaJ va.lue of engine would _probably be exerting 450-horse power, 
Professor Unwin's pa.per lay in the fact that it teaches us and fQr that it should be proportioned. It is quite 
not to accept any statements concerning the dryness or impossible, however, to predicate with any certainty 
wetness of steam without extreme caution. So far no what the stea.m consumption per horse per hour would 
quite satisfactory method of ascertaining the dryness be at either 300, 450, or 600-horse power in any engine, 
factor bas been devised, and of the various methods in save in a very roughly approximate fashion. Of course 
use not one can be regarded as uniformly trustworthy. Captain Sankey, having a wide eA'})erienceof Mr. Willans' 

Captain Sankey's paper is a very clever treatise on a. engines, can speak with certainty of them, but .his dia­
subject badly taught and ill-comprehended. To the pro- gra.ms cannot be held to apply to any other make of 
feasor of engineering the be-a.ll and end·all of a. governor engine without qualification. 
is to maintain o.s constant a speed of the engine as pos· On the whole the paper is a very carefully reasoned 
sible. But Captain Sankey shows that pra.otice teaches statement of speciaJ deductions drawn mainly from the 
us that something more than this bas to be considered, work of the late Mr. Willans, to which is superadded 
and that a system of governing which will answer very well much that is obviously the result of a. process of quiet 
with a. condensing engine may not be a.t all the best for a. cogitation on various aspects of a. somewhat complex 
non-condensing engine. He compares the two systems problem. It must be borne in mind that what he has 
of governing by a throttle vaJve and governing by expan- said refers mainly to engines running a.t over 150 revolu­
sion gear , which, as he very pertinently points out, tiona per minute. He points out that below that speed 
represent in the first case working with a variable pres- trip gear can be used, which is as simple as the throttle 
sure and a constant grade of expansion, and in the latter valve. This will not be universally accepted as correct, 
governing with a. constant pressure and a. variable ratio of nor the further proposition that " 'lP to 150 revolutions 
expansion. We are glad to find that Captain Sankey holds per minute throttle vaJve governing need not be con­
in the main opinions which we have many times in years sidered." Indeed, it is in a. measure a. contradiction of his 
gone past expressed in these pages. There is, under own statement that with non-condensing engines, such as 
certain conditions, no advantage to be gained by govern- may be found in every electric light station, throttle 
ing by expansion gear instead of by the throttle vaJve. governing is more economical than expansion governing, 
When tbe variations in power are small in amount, then irrespective of speed . He goes on to say:-" Above these 
there is nothing to be got in economy of fuel by using speeds, however, variable expansion gears, being no 
expansion governing. When the variations are very great longer of the trip class, require considerable power to 
and frequent, then there is a. small advantage derived work them a.s a. rule, and it is usual to employ powerful 
from varying the point of cut-off, keeping the pressure shaft governors for the purpose. Such governors are 
constant. On one or two points, however, we do not clearly more expensive than tbrottle-va.lve governors, a.nd 
quite agree with Captain Sankey. H aving sta.ted a. par- are probably aJso less sensitive. The comparative sim­
ticular case to illustrate his remarks, he went on to say : plicity of tbrottle-va.lve governors, and their greater 
-"This points to the fact that expansion governing tends sensitiveness under such circumstances, a.re in fa.ct their 
to reduce the number of engines required in an electric- great recommendation." We believe that very many of 
light central station ; in other words, it can better be our readers will endorse these statements. All things, 
afforded to overload engines with expansion governing indeed, considered, we hold that engines running at 
than engines with throttle governing, for in the former speeds above 150 revolutions per minute will give better 
event the economicaJ ill effects of the overload are tem- results with a. proper throttle va.lve-the ratio of expan­
pora.ry, while in the latter they are permanent. On the . sion being variable by hand, to enable the engine to adapt 
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itaelf to large variations in load- than can be obtained by 
any form of By-wheel governor that baa yet been devised. 
Indeed, there are to governors of tbht class a multitude 
of objections, in the endeavour to overcome which 
hundreds of patents have been taken out-without, it 
would appear, much result up to the present. 

LO!'IDON AND FOREIGN FIRE BRI GADES. 

T HE annual repor t just presented by the Chief Officer of 
the Metropolitan Fll'e Brigade seems to invite some 
co~parison between the L ondon system of protection 
agamst fire, and that adopted in certain of the leading 
Continen tal cities. For this purpose we find sundry 
useful p articulars in the "Notes" which have been pub­
lished by a representative body of British firemen who 
visited Vienna on an official invitation last summer, and 
who extended their route so as to include Berlin, Venice, 
and several other places of importance. In the report 
by Capt. Simonds there is a record of 3061 fires occur­
ring in London during the past year. This is a decrease 
compared with the two previous years, but is more than 
500 above the average of the previous decenniad, and 
exceeds twice the number of fires which occurred in 1 66. 
Bot the efficiency of the Brigade is shown by the reduction 
in the prop ortion of fires that are serious. These were 
6·5 per cent on the average from 1884 to 1893, falling to 
4·9 per cent. in 1894. Concerning human liCe, the 
number of persons who were seriously endangered 
by fire last year was 204. Of these 122 were 
saved, and 82 lost their lives-the same number as 
in 1893. In addition to the cases of imminent danger, 
116 persons are known to have been exposed to 
lesser degrees of peril Among the deaths thir ty-two 
were caused by mineral oil lamps exploding or being 
upset. Taking the population of London as estimated by 
the Registrar-General for the middle of 1894, the fires 
were one for each 1420 of the popnla.tion. In 1884, when 
the estimated population was 3,940.000, the fires were 
2289, or at the rat e of one fire per 1721 persons. In pro­
portion to the population, therefore, the fires in London 
were fewer ten years ago than in the year just past. If 
we go back to 1874 we find that the fires were in the pro­
ponion of one to 2178 of the p opulation. These figures 
are remarkable, and show either that the record is better 
kept now than formerly, or that London is becoming 
more combustible. One satisfactory feature consists in 
the fact that serious fires, which were 10 per cent. of the 
total in 1874, dropped to 9 per cent. in 1R84, and last 
year were rather less than 5 per cent. The actual 
number of serious fires last year was a triBe less than in 
1874, and more t han forty below the number in 1884. 

In Amsterdam there are 200 firemen to protect a 
popnlation of nearly 450,000, the ratio being one fire­
man to 2250 inhabitants. In London we have four times 
as many firemen to protect a p opnlation more than nine 
times as numerous, the ratio being one fireman to 5500 
persons. In Amsterdam the Brigade can be summoned 
from 250 fire-call points, so carefally distributed over the 
town that no bouse is further than 800 yards from a 
post. The annual average of fires in Amsterdam is said 
to be about1500, exclusive of chimney fires. This is a. high 
fignre, being at the rate of one fire to each 300 of the 
popnla.tion, or more than four times the London ratio of 
last year. We sbonld almost think the fire statistics of 
Amsterdam were incorrect. In Berlin the Royal Police 
Fire Brigade is a.bout 800 strong, and bas to protect a 
population of 1,600,000. The Registrar-General gives it 
as 1,715,000. Adopting the latt& figure, the firemen are 
one to 2144. The numerical strength of the force is the 
same as in London, but the metropolitan popnlation is 
more than two and a-half times that of Berlin. In 
making these comparisons, we have to bear in mind that 
the London Brigade is solely devoted to the protection 
of the metropolis from fire, whereas on the Continent 
t he duties may be sometimes of a. mixed character. This 
does not seem to be the case in Amsterdam, where the 
Brigade is a municipal institution. Although at Berlin 
the police element is utilised, the Brigade appears to be a 
very distinct division. The men are recruited from 
various trades, principally, however, from bricklayers and 
carpenters who have completed their term of compulsory 
service in t he army or navy. In the latter instance they 
bear some resemblance to the London Brigade, which bas 
been largely composed of sailors, though it is p ossible 
that the seafaring members are less numerons than they 
were when Sir Eyre Shaw was at the head of the force. 
The County Council has other views than those which 
prevailed in the days of the Metropolitan Board. 
Battersea is now deemed as good a training ground as 
the deck of a sailing ship for men who are to be admitted 
into the Fire Brigade. 
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A curious regulation exists in Bada·Pt'sth. The 
chimney sweeps are licensed, each one having a district 
allotted to him. "Woe betide him," we are told, if a 
chimney catches fire within a short period after he bas 
swept it. In F lorence, cycles fitted with band-pumps 
and first-aid appliances are largely used, and are usually 
sent to small fires in advance of the engines. In Milan 
both bicycles and tricycles are extensively used as first­
aid. Lucerne, with a population of only 22,000, bas 
400 firemen, or one for every 55 inhabitants. Up to the 
nge of 44 years, every male is liable to serve in the 
Brigade. The carefnl use of water at Continental fires is 
a matter of remark, and the plan is approved by which a 
trumpet, bell, or fog-hom is employed to give notice that 
a fire engine is approaching, so as to clear the road in 
due time. In London, and in many towns in the 
country, it is observed that "we yet have the UD· 

satisfactory sh out. " Yet it is marvellous bow quickly 
the road is cleared for a London fire engine. Last Christ­
mas time, wh en the route was packed with vehicles so 
that it seemed almost impossible for them to move, a 
fire engine came with a rush down Ludgate-bill, tore 
across the Circus, and dashed along F leet-street with· 
out collision of any kind. Vienna conld not have done 
better. Perhaps there is a risk about it, and a safer plan 
might be commendable. In Venice it is the practice for 
miniature manual fi re engines, after the French pattern, 
to be conveyed to the scene of the fire on board gondolas 
which are kept in readiness for the purpose near the 
various fire stations. In London there are nine steam 
fire engines on barges, four floating or river stations, 
and eight steam tugs. Such are our gondolas. 

Yenice is remarkable for the entire absence of fi re 
escapes of any kind. Still more extraordinary is the fact 
that the want of these appliances bas never been felt, as 
there has been no loss of life from fire in that city for 
twenty-five years. It wonld be interesting to know bow 
such immunity is secured. We must assume that it is 
due to the internal construction of the buildings, or to 
some ready means of extinguishing a fire in 1ts earliest 
stage. At Amsterdam the ordinary canvas shoot is used, 
but it is always twisted a few times before anyone is 
allowed to enter it. Tbesheetistben gre.duallyuntwisted, 
according to the speed at which the descent is to be 
made. The Enghsb firemen were much struck at 
Amsterdam with one form of life-saving apparatus, which 
is worked on the same principle as the rocket and line 
used on the British coast in the case of a shipwreck. If 
a person is in a precarious or elevated position which 
cannot be reached by ladders or escapes, a fine hemp line 
is shot up to the individual endangered by means of a 
pistol. The person eo aided is e>.:pected to draw the 
line up, and afterwards to bani in a stont rope, 
which has Turk's-head knots worked iri it to facilitate 
climbing. A fireman is then generally sent up, and 
uses his life·line or shoot to bring down the person 
in peril. Jumping sheets are also employed at Amster­
dam and elsewhere. At Berlin, fire suits or water jackets 
are adopted for the protection of the firemen. These 
contrivances consist of a blouse and trousers made of a 
double layer of canvas, and furnished with a diver's 
helmet. There are such arrangements in regard to the 
lay ing-on of the water supply, that on entering a burnine 
building in his fire suit the Brigade man is able to fill 
the space between the inner and outer layers of canvas 
with water to whatever extent be may wish. If the space 
between the two layers of canvas becomes over-filled, the 
water escapes through a valve at the top of the h elmet, 
and flows down over the fireme.n like a cascade, protecting 
him doubly. Smoke helmets are also employed. The 
paraphernalia of a Fire Brigade is thus far more elabo­
rate on the Continent than it is with us. But we have 
fire escapes to a considerable extent . In London there 
are 200 fire escape stations and 225 fire escapes. These 
appliances o.re serving a double purpose. Since the 
practice was abandoned of giving half-a-crown to the 
first messenger who announced a fire at a Brigade 
station, the man in the street bas not cared to run him· 
self off his legs by racing with the news of a fire to the 
nearest station of the Brigade, where be will get nothing 
for his pains. Bat he goes to the fire escape station, and 
helps to move the fire escape, for which service he obtains 
remuneration. So far there is better protection for life 
than for property. Another feature of interest consists 
in the fact that the London fire engines have the command 
of thirty-five miles of bose. 

A useful summary of the conclusions arrived at by the 
English party is given by Mr. Sachs and two other 
members of the contingent. They say there is much to 
learn abroad, though it is folly admitted that some of 
the appliances or methods which appear so admirable 
do not lend themselves to introduction in our country 
exactly as they stand. Speaking of life-saving appli· 
ances, the advantages of the book ladder are much 
appreciated, and its immediate introduction here is 
recommended. As to smoke helmets, it is said there 
is every reason why we should have them in this 
country, but they must be used with great care. The 
fire suit, as shown at Berlin, is considered rather too 
complicated for most Brigades, though it might be found 
very serviceable in fires at warehouses. As for fire 
stations, there was little to be learned on the Continent, 
the latest stations of the Metropolitan Fire Brigade 
being "unequalled." Leather helmets are preferred to 
those of metal. In the case of theatres it is remarked 
that the safety of the audience is apparently the first 
consideration abroad. On the whole we have a very 
useful report from the party of eleven who went on the 
Continent last summer, to see bow foreign cities were 
provided with means of protection for life and p roperty 
against the ravages of fire. 

THE UTILISATION OF THE NILE. 

Vienna bas lately enlarged her a rea. by the addition of 
numerous suburbs. P rior to this change, the Brigade was 
875 strong. There were 300 call-points in the city , of 
which about 200 were public street alarms. The men 
were recruited from all trades, bot the officers were 
gathered in from the army and the architectural and 
engineering professions. The towns on the Continent 
visited by the British contingent of firemen were all 
found to be supplied with elaborate systems of telegraphic 
communication, some of which are described as almost 
perfection. Expense did not seem to have been spo.red, 
and the result generally is said to have been highly satis· 
factory. On the Continent, as in England, one great 
difficulty the Fire Brigades have to contend with consists 
in the malicious u se of street alarms. To check this 
abuse, at Vienna. the alarm cases have cast-iron hinged 
doors, which are kept looked, the keys being in the 
possession of respect able citizens, who are made respon­
sible for the right use of the apparatus. We might almost 
IDRRest that the remedy is worse than the disease. 
Waking np a sleepy citizen at night in order to get the 
key of the alarm, appears a very slow process when a fire 
is raging. I t is remarked that most of the firemen at 
Vienna are efficient telegraphists . Every man is taught 
telegraphy, and bas to become exper t in the use of the 
apparatus before he is considered a competent fireman. 

TBE~Secretary of the Society for the Preservation of the 
Monuments of Ancient Egypt has fe.voured us with a memo­
randum, which will be found in anctb or column, on the 
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draft scheme for the arohreologie&l survey of the Nile Y alley 
between the First and Second Cataracts. The memorandum 
summarises the action of the Society under tbe compromise 
as to the level of the dam at Assouan uaented to by the 
Egyptian Government, and the sanction given to a topo­
graphical and arcbreological survey of that part of the valley 
likely to be affected by tbe projected reservoir, and we can 
understand from the array of learned societies who are 
therein stated to have interested themselves in the PbiJre 
question, bow the gentlemen at the bead of the Egyptian 
Public Works have been obliged to take up the position they 
have taken in preparing the revised scheme for the reservoir. 
At the same time we should not be surprised that the formid­
able extent and details of the operations contemplat6d under 
the sanction to the survey should cause dismay to tho finan­
cial officers of the Government. We are pleased to note that 
R.L. 118 00 bas been select~d as the contour up to which 
the arcbroologica.l examination and survey is to be carried. 
This is perhaps an indication of a not improbable expeC­
tation that the project will be restored to its original 
scope at some future period, and in the interests of this 
country, we hope that such may be the case. Notice has 
already been taken by us of the possibility of controlling 
and improving the supply of the Nile by works at the 
mouths of the great equatorial lakes. The Egyptian 
engineers are fu1ly alive to this potentiality, for Mr. Wilcocks, 
in his monograph on the Nile appended to his report, states 
that " both the Victoria and Albert lakes lend themselves to 
be utilised as reservoirs, as they have rocky sills at their 
outlets, while the Albert and Tsana Jakes, by their convenient 
size, are eminently suited for regulating basins." As a step in 
some scheme of this character our Foreign-office bas been 
asked to erect a gauge on Lake Yictoria in order to obtain 
readings which may be compared with the registers of the 
discharge at Assouan. It will be a truly magnificent achieve­
ment, and a crowning monument of our occupation of the 
country, if by the construction of suitable works on the lakes 
a plentiful and scientifically regulated supply of water can be 
ensured to the Nile va.Iley during the summer months; thus the 
great lakes will become in their perfection what, in a degree, the 
Alpine snows and the Italian lakes are to the plains of Lom­
bardy. But the opportunity which the situation now affords 
must not be allowed to slip away, and no diplomatic myopy 
of the present should be permitted to saddle future genera­
tions with embarrassments not to be easily removed. A pro­
fessional journal is scarcely in its right place in dealing with 
political possibilities ; but in consideration of the close 
relation which the Government policy in Central Africa bears 
to our subject, we may be excused in calling attention to the 
warning note sounded by Sir Colin Scott-Moncriefl in his 
lecture on" The Nile," delivered on the 25th of last month at 
the Royal Institution. He tells us that in 1884, when an 
expedition up the Nile was being first considered, be was 
asked whether there was any possibility of the river 
being diverted in the Soudt\n by the :Mabdi ? At that 
time he was sure there was no danger of such a thing : 
but what the hordes of the Mahdi could not then do a more 
civilised people in the future might. Suppose such a nation 
occupied Khartoum, it could easily spread the waters of the 
Lower Nile over the Souda.n , and thus hold Egypt in its grasp, 
or if it were in possession of the Upper Nile it could by the 
construction of dams and regulating sluices across the oat­
lets of the great lakes control, or even cut ofl entirely, the 
seasonable supply from Egypt. In either case Egypt would 
be at the mercy of any more powerful nation than benelf, 
and could not exist except on sufferance under such condi­
tions. We know that just now two such nations-friendly at 
present, it is true, both to Egypt and England-are closing 
in on the Soudan, so that unless, following up the lines of 
Mr. Rhodes' policy, English infiaence fal ls in as a wedge 
between, we may by a masterly inactivity lose our oppor· 
tuoity of preserving the situation, and Egypt may one day 
not long hence find cause to regret any relax.ation of her 
claims to the Soudan, or England of her duties and oppor· 
tunities between Tanganika and the confines of Egypt. 

LOW PRICES L~ SHIPBUILDING. 

NEYER before, since shipbuilding began, have steamers 
been contracted for at such low figures as have been accepted 
recently by keen-cutting shipbuilders. F or exn.mple, in the 
bead-centre of the industry, the Clyde, there is at present 
being laid down the duplicate of a large cargo vessel built 
last year by the same firm, the saving on which is some .£2000. 
Higher sums than this are also understood to have been 
"saved " in several cases. BuilderP, genersJly, are complain ­
ing of the difficulty they are experiencing in stemming the 
persistent efforts of owners still further to beat down the 
prices of new tonnage. At the least show of stiffening on 
the builders' part prospective owners ory oft; but rather than 
have their berths unoccupied, o.nd their expensive plant 
inoperative, many builders by hook or crook contrive to 
"stretch a point." This takes the form usually of squeez­
ing their merchants and manufacturers, who, in their tum, 
with the large productive capacities of their works as an 
incentive, compete keenly for what is in the market. The 
result is a constantly descending scale of prices, and the 
notable. fact that quite recently they have taken the lowest 
price ever recorded for steel ship plates and angles, £5 per ton 
for the former, and £4 103. for the latter, less 5 per cent. Just 
at present steel makers are quoting 2s. or Ss. more a ton , but 
builders fight shy of buying at the advance. Doubtless the 
giving out of the Government orders shortly, under the 
recently declared Naval Programme, will have the effect of 
stiffening up makers' prices somewhat, forcing builders, 
who actua.Ily require material, to close &t once. The influx 
of shipbuilding work for the Government will probably have 
the efieot of bringing about the cessation of the flow of 
orders for mercantile ebipping. Indeed, this has to a large 
extent already happened, and is not to be wonderEd a t, 
considering that boats have been ordered in many cases, not 
because trade requirements on the condition of freights have 
warranted their construction, but because the terms have 
been suoh that ownership formed a tempting investment for 
capital. 

GLA GOW WBIR, 

A FURTHER development baq taken place in connection 
with the tenders for the proposed weir or tidal dam across 
the river Clyde a t GlaFgow Green. In our issue of 2nd inst. 
it was stated that the committee charged with the matter bad 
agreed to recommend that the offer of Messrs. P . M'Kisscck 
and Son, amounting to £21,725 for the foundations and piers, 
should be accepted. This firm bas now, however, withdrawn 
its tender, owing, it is understood, to the discovery of an 
error in making up the estimate, and: at a meeting of the 
Town Council of Gla~gow, bold on the 7th instant, it was -
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reported the.t the committee recommended that the second 
lowest tender, viz., the.t of Means. John Pe.terson e.nd Son, 
be e.ccepted. The amount of the tender we.s stated, after 
e:nmlne.tion by e. mee.surer, to be £26,104 Os. 6d., and provides 
for the upper portions of the piers being constructed of free­
stone instead of granite. The withdrawal of the lowest tender 
gave rlse to considere.ble discUBSion, e.nd a committee was 
e.ppointed, including the Lord Provost e.mongst its members, 
to inquire into the me.tter. A full account of the weirs of 
Crle.sgow e.nd their removal appeared in THE ENOlNEEn of 
September 21st, 1894, accompanied by illustra.tions. 

DlPORTA.~T ALTERATIONS IN THE CARRIAGE OF COAL BY RAIL. 

Co.\L merchants and large consumers of fuel are just now 
te.king considere.ble interest in the action of the Midland, 
Lancashire and Yorkshire, Manchester, Sheffield, a.nd 
Lincolnshire, and other leading railwa.y compe.nies. In 
respect to the carria.ge of coa.l and coke, the companies 
ne.med have given one month's notice each of e.n important 
alteration which is to take effect on the first day of March 
next. From the period named only four days will be allowed 
merchants and consumers to unload wagons filled with coe.l 
or coke, and after that time siding or standage rent at the 
rate of Gd. per day will be che.rged so long as the wagon 
reme.ins unloe.ded. Considerable latitude has been allowed, 
and although charges have been occasionally made for rent 
in respect of overdue wagons, the companies have been very 
forbearing. During the last two years the Midland Railway 
Compe.ny has been allowing a monthly average which, on 
the whole, is se.id to he.ve worked satisfactorily. Notice bas 
however, been given to withdraw the arrangement, and the 
company bas e.greed to throw in its lot with other 
companies. It is not expected tha.t much e.ssistance will be 
given by coalowners who are deeply interested in the speedy 
return of wagons. It is surprising the loss which is sustained 
by coalowners from this neglect. Me.ny times during the 
year large collieries are obliged to "look in " for want of 
wagons, so that it is expected that the notices will be allowed 
to take their course. In some parts of the West Riding 
meetings havo been held to protest against this change, but it 
is not expected that their efforts will prove successful in 
getting the notices withdrawn. 

LIGHT RAILWAY • 

AT a full but not overflowing meeting at the Society of 
Arts, on Wednesday evening, Mr. Acworth proceeded further 
to educate the public in official opinion as to light railways. 
He nee.tly shelved the financie.l question by saying 
that when an Act rele.xing many of tho present restrictions 
had come into operation, and it was seen bow far private 
investors would go-or not go-it would be time enough 
to consider Scate aid. This, however, is one bid higher 
than Mr. Bryce went at the meeting of December 6th 
last. Mr. Acworth dealt mainly with the subject of the 
legal restrictions on the m e.king and working of rail­
ways, e.nd contrasted our regulations with those of other 
European countries. He might have further emphasised 
this theme by quoting the American practice, where the main 
railways run through principal streets of large cities without 
let or hindrance, and the only care taken of a level crossing 
in the country is to put up a notice that this is one, and 
that you e.re to "look out for the ca.rs." We quite go with 
him in the opinion that unless restrictions are removed to a 
great e:r:tent there will be no light railways. Whether there 
will be any when they are removed is another question. The 
cases of lines made without sanction in tbe Nonh are all for 
private mineral traffic, and were doubtless in the interest of 
the local landowners. It is not necessary to go back to the 
native country of railways for instances of this kind. The 
often-quoted Festiniog line was so made in the first instance, 
though it a fterwards obtained legal powers and a Board of 
Trade certificate ; and we know of at least one other mineral 
line of eight or nine miles laid over fifty years ago, generally 
beside the road, by consent of grand jury and landed pro­
prietors. But such arrangements are now all but impossible. 
By all means, let us have a relief of disabilities Bill and see 
what will come of it, but we do not seem to get on with other 
bnsiness so as to give any immediate promise of this. 

LITERATURE. 

Ekctrical Engineering as a Professum: How to Ent~ it , and 
Guid~ to the Engine<'ring Profession. Official Edidoo. 
By A. D. SoCTBAllf. Price 3s. 6d. London : Southam 
and Co. 1895. 

OoNSIDERINo the d ifficulty which attends any attempt to 
advise generally on this subject, the book before us is a 
satisfe.ctory treatment of the question . The first part gives 
information which will help those who have to decide 
upon a course for a youth. As the prevailing tone is a 
higher apprectation of the system of learning by appren· 
ticeship in works alter e. good elementary education, and 
concurrently getting as much technical education as a 
youth can obtain in technical colleges in the evening, and 
by his own studies directed by a common-sense view of 
what be finds in the daytime to be his chief require. 
ments, the book is to be commended. There are some 
apparently con.Bict.ing statements and opinions with 
regard to the requirements of an engineer and of an 
engineering edace.tion, bot most of them are only con­
flicting because of the necessity for looking at the matt.er 
from the different points of view of those who have 
written upon the subject. It is, therefore, necessary 
tnat a parent or goardum thinking of electrical or other 
branches of engineering for a youth should read the whole 
of the va.rione opinions expressed, and particularly those 
which show how utterly useless it is, and more than use· 
less, to pot a youth to electrical engineering unless he 
he.s, firstly, a strong liking-not a mere model-making 
liking-for it ; secondly, the ability to work long hours, 
and to teach himself from what be sees and from what 
h e ahoold be able to see he does not know ; thirdly, he 
should be sufficiently interested in the work, and impressed 
with the necessity for sticking to it, to go on when 
the task is discouraging or not interesting. Further, it 
is useless to put o. youth to any branch of engineering 
who from any reason, whether want of energy or common 
sense, is unable to use a good deal of his evening time 
in the study of the theory and application of it to the 
questions which arise in coD.llection with his work of the 
day. 

THE ENGINEER. 

The auth or says it is not true the.t the electrical engi­
neering profession is overcrowded, "for there is always 
room for a good man and one who knows his business." 
This is, however, no proof that the profession is not over · 
crowded, chiefly by those who have been through too long 
a technical day college training, to the loss of the practical 
training during the early lHe when workshop-not 
laboratory workshop-knowledge is quickly learned. The 
author is a little lax in his notions as as to the position of 
a consulting engineer, for he says "an engineer rua.y be 
either consulting, contracting, or manufacturing ; the two 
former and the two latter often running together. For 
obvious reasons a manufe.cturer cannot always be a con. 
salting engineer." The notion that either a contractor or 
contracting engineer can with propriety be a consulting 
engineer cannot be too strongly condemned. There is a 
great deal too much laxity on this subject, especially in 
electrical engineering. T he second part of Mr. Southam's 
book is a descript ion of the principal technical institu­
tions, and the third po.rt deals with apprenticeship with 
a. firm, and gives particulars of electrice.l and general 
engineering firma, with the opinions of the heads of some 
of these, and attention may be direc ted to those given by 
1\lr. Paxman. Referencemaya.lsobe made to the opinions 
of Mr. E. E.Brown, Professor Kennedy, and of Mr. W. H. 
Esson, on pages 28 and 24. 

Catalogu" of tlu Exhibit of till' 1'111n.sylvanta llailro~l 
Company i1~ the World'., Colmnbtan E:thibitiott. 1894. 

WE have receh·ed a beautifully got.ap work with the 
above title, which is very fully illustra ted, and creditable to 
the railway company . Our readers will remember that 
we described in page 397 of our issue of 27th October, 
1893, some of the features of this exhibit, and in 
page 402 of the same number published a full ·page 
illustration of the special building in which the smaller 
exhibits were housed, and the length of track la id down 
to carry the John Bull engine and train, as well as the 
large trucks specially designed for the transport of h eavy 
ordnance. The building contained a most interesting 
historical collection, the purpose of which was not 
only to perpetuate the eo.rly history of the PeD.llsylva.nia. 
R ailroad Company, and of the lines merged into or 
associated in interest with it, but also to place on record 
the gradual improvement in the m eans of transportation . 
The whole of the collection described in the catalogue 
was sent to the Field·Colombian Museum of Chicago by 
the PeD.llaylvania Railroad Company immediately a fter 
the close of the Exhibition, and is now installed in Halla 
41 and 57 in the East Pavilion of the Museum Building 
at Jackson Park, Chicago. 

While in the United States, our special commissioner 
received every assistance from Mr. Theo. N. Ely, the 
chief of motive power e.t Philadelphia, and also from 
Mr. J. Elfreth Watkins, the special agent in charge of the 
exhibit; the names of both these gentlemen appear on 
the title page of this volume. One can scarcely imagine 
a British railway company going to the expense of firs' 
exhibiting upon such a scale at an exhibition, then present. 
ing the whole of the exhibit to the city where the 
exhibition was held, and lastly, p ubhshing such a 
catalogue as is now before us. Probably the shareholders 
in this country would complain, bat the truth is that com­
petition between the railway companies is so keen in the 
United States, and especially so upon the lines ruDlling into 
Chicago. that it is essential to take means to cause the 
public to realise the importance of such a vast network 
of lines as that comprehended under the official title of 
this company. Some interesting old posters , way bills, 
and tickets are reproduced at the end of the book ; the 
earliest date from 1835, when the passengers were carried 
from Philadelphia to Pittsburg, 394 miles , in 4! days, 
by the Pennsylvania canals and ra ilroads, and this 
should be contrasted with the statistical models, which 
must have been particularly striking t o the general 
public, for they show that last year the coD"pa.ny owned 
14,278 miles of track, and i£ the rails were welded together 
continuously, they would reach round the globe, and over­
lap from New York to a. point in the Pacific Ocean with in 
1400 miles of Honolulu, Hawaii. 

The locomotive mileageupon the system is 107,000,000 
miles per year, so that one locomotive may be said to travel 
round the globe every two hours. The capital invested 
is 675,000,000 dols., which was illustrated by stating that 
it would need two rows of silver dollars la id with their edges 
touching along the entire length of the 79 0 miles or rail· 
road comprised in the system to make up the sum. The 
freightand passenger movement is equal to one ton hauled 
round the world-25,000 miles-in 63 seconds, and on e pas­
senger conveyed round the globe in 7f minutes. The coal 
consumed is ten t ons per minute ; the petroleum nsed 
amounts to 875 barrels per da.y; the person s employed 
in 1892 numbered 104,021 ; the amount paid during that 
year in wages was 57,520,840 dols. It is clear, therefore, 
that the enterprise is colossal. 

Many beautiful models of the various systems of trans . 
port were shown at Chicago, and e.reillustrated in this cata­
logue from the old coa-ches and canal boats of 183:3, to the 
finished and elaborately decorated Pullman cars of the 
present day. Fac.similes of old invoices and bills of 
lading are given; one of the latter, dated .July 14th, 1881, 
is for the first re.il laid in the world rolled with a hori­
zontal flanged base. This rail was invented by Robert 
L. Stevens, shipped from Liverpool by Francis B. Ogden 
in the ship Montezuma, boond for Philadelphia, and laid 
near Bordentown, New Jersey, where the ra ilroad monu­
ment now stands to commemorate tbe first movement 
by steam between the cities of New York and Philadelphia 
by the locomotive John Bull. A charge of £784 7s., the 
price paid Messrs. Robert l:>tepbenaon and Co., of New­
castle-on·Tyne, for the locomotive .John BulJ , shipped in 
the Allegheny to Philadelphia, is made under date of 
June 27th, 1831, and the original bill of le.ding showed 
that it was shipped on 14th July, 1881. The work con · 
ta.ina several examples of old re.ck rail locomotives, and 
is a valuable record of e. very inter esting collection 

143 

obtained t b rongh the co·opera.tion of scores of don or 
whose names are given. 

The Progrus of Science ; its Ori9in., Course, Pr(lm()iers, and 
Results. By J. VtLLIN MAn'rEnv, with an Introduction by 
SA'fCEL LAINO. London : Chapman, HaU, and Co. 1895. 
Price 7s. Gd. 

THIS is a very unsatis£e.ctory book. Concerning a great 
portion of the subject s referred to there is a. very evident 
want of knowledge and of grasp. Incompleteness in the 
work as a reference book is everywhere found, and 
generalities only permissible in after-dinner talk prevail. 
The work of preparing the book may have given the 
author some pleasure; but he has apparently been ao 
impressed with the necessity for brevity that he baa 
robbed it of precise facta and dates rather than of 
off·hand statement. It is news, for instance, that 
Faure invented the electric accumulator, which is de. 
scribed by two lines, which o.re as follow :-"A new and 
fruitful apparatus for storing power which makes the 
electric train or car an inexpens ive possibility ." The 
explanations of the work of Marriotte and Boyle, and 
many others, is a lmost as unsatisfactory, and indeed use­
less. · Perhaps i~ would have been better if the e.uthor 
had confined his attention to a few of the questions which 
he airily describes a.s soon to be solved, such e.s " the 
tide.! power of the sea will be pressed into service," 
" the time is not far diste.nt when sunlight and hee.t will 
be stored directly e.nd turned into m echanical energy," 
and "modern science has bronght the solu tion of every 
physical problem within the compass of possibility." 
'l'he book is on nice po.per, bu t it is a. pity it could not 
supply something tha~ is not a lready as well or better given 
n several cyclopredias. 
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W1tb 750 llloatrations specially engraved for the worlt. Second 
year of publication. Price &. London: Crosby Lockwood and 
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fnroiabiog for the fi rst time foil particolan and autbeotlc data 
coocerniog all Brewery Compaoiea registered up to November 
30tb1 1894. Revised and corrected to date, by H. S. Price ~. 6d. 
Loollon : Tltt Statut Office. 1895. 

JouNal of tltt A uoc.cuion of Engin«ring SocUtiu. Vol. riii. 
December, 1894. No. 12. Pnbliabed monthly b1 the Board of 
Managera of the Association of Eogineeriog Soetetiet. Price 30 
ceote per number. Pbiladelpbia: John C. Trautwinee, jcm., 
Secretary, 419, Loctlllt street.-Tbia is principally an index to 
current oogioeering literatore for tho past year. There are beeidee 
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Tltt Univerw.l .ElearUa.l D ireaory ( J. A. Berly'1), containing a 
Complttt R«<rd of all the l nchutriu Direaly or lndirecdy Qm. 
n«ttd 'lrith Eltd.ricity and AlapntLinn , and tht Namu and Addruu1 
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Conlinm, d-e. Price 1a. London : B. Ala baster, Gatehonae, and 
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eojoye ao exceiJent reputation. A little more care in reviaion 
woold be desirable, however, ae we find certain names given of 
individuals who are eithor dead or have changed their addre• ea, 
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Dunamo COTI.Iirucl.i<m: A Practical Ilandbool; jo1· tht Uu of 
Bngtnurl, C'onllntcum, and EltctricUlTI.I·in·Chargt. By John W. 
Urquhart, electrician, with nomeroos iUnstratioos. Second 
edition, remed and enlarged. London: Crosby Lockwood and 
Son. 1895.-Tbia is the second edition of a very well-known book. 
It hAs been made larger than ita predecessor by a chapter oo the 
multi phase dynamo. There aro no mathematics that are not readily 
intelligible to anyone who cao road a simple algebraic formula, and 
all or nearly all the iUuatratiooa are new, having been specially 
prepared. for tho book. It ia a very completce aod satisfactory work 
as far u 1t. goes. 

Water Sojtmi11!J a7Ul Scwuif~ FiltroJion. By Walter George 
Atkins. Price 1s. London : E . and F. N. Spoo, 1894. The im­
portance of tho removal of the carbonate of lime and of magneeia 
aod other impurities from tbe water used in ateam boilere will 
impart to t his book a value which will bo the greater beeaoae it is 
not eaay at present to 6od tho oece888ry inform!ltion on tbe sub­
ject, more especially in connection with tbe oeeeuary machinery 
for carrying out the proCe88. Mr. Atkins is interested, oa ia well 
known, m one of the systems of softening plAnt, which have been 
largely adopted in different parts of the country ; bot bia book, 
nevertheless, treata the subject from the iodepeodeot point of 
view, aod it will be found of considernble value to not only steam 
boiler owoera, bot to laundry aod manufactory owoere. 

Strt»u and Thnuu : A TtJt·lJoolt for Student•. By 0. A. T. 
Middleton. Illustrated with 114 diagrams. Prico 61. London : 
B T. Bat.aford. 1895.-Thia is a revised edition of a little book 
which explaintt, firat, the principles involved in graphic oetimatioot 
of atroaaos as based upon parallelogram, triangle, aod polygon of 
forces. The student 18 ecu;ily led to an unden~tandiog of the nature 
aod direction of the forces to be met by the <;hief parll in girder­
and beam•, and then after a brief explanation concerning vertical 
shearing atreuea the analytical method ia followed. The two 
ayatema of arriving at atrcasea and girders are th1ll explained 
togother

1 
and the gnpbic method ia dealt with in the latter part 

of tho t>OOk with great clearnou, and which makea it neeful 
to architect@, nod engineers, o.od etodenta. The book concludee 
with chaptt.rs upon walla a ad chimneys to reeist wind pre11ure only, 
aod oo rotaioiog walla &object to eanh and water prouure. Abut· 
meote and orches and the forcea they have to resist are alao briefly 
treated. 

ARTHUR .JACOB. 

Ox the 7th inst. passed away at Clapham an engineer who 
in a very unobtrusive way did a great deal of excellent work. 
Arthur Jacob was hom near Dublill on the 4th o( July, 1831. 
He was the son of Dr. Jacob, whose profound attain · 
menta as an oculist have mt.de his name celebrated. '' J ~b's 
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Rods " in the retino. are known to e.ll physiologists. Arthur 
Jacob gradu.a.ted at Trinity College, Dublin, in 1855, took 
the degree of Bachelor of Arts, and obtained th e diploma in 
civil engineering in 1856. At the end of the same year he 
went out to India, and took service in the Public Works 
Department of Bombay in 1857 as assistant to Captain- now 
General Sir- M. K. Kennedy, R.E., then Executive E ngineer 
in the Satara. District. 

Mr. Jacob was at first employed on the construction of one 
of the large bridges on the K oombarli Gbaut Road, and 
afterwards, at the close of the Indian Mutiny, on the 
preparation of a project for the water supply of the town of 
Sa~. Somewhat later be was deputed to survey and con­
strnct roads to open up the Belgaum districts. In the dis­
charge of all these duties the young engineer go.ve ample 
satisfaction. 

I n 1859, wh en twenty-eight, be was summoned to Bombay 
to assist Colonel De Lisle in the survey for recla.mation and 
defence work in the harbour. This done, be went back to 
Sata.ra on irrigation survey wcrk for the Kinhua project, and 
remo.ined there till on a reduction of the Public Works 
Department caused by the restriction of the expenditure on 
public works, be lost his appointment in common with a 
large number of junior engineers; but J a.cob ws.s far too good 
a man to be left idle, and he at once obtained work under 
Mr. Ker on the G.I.P. Railway constructions at Kundwa, 
doing excellent service. 

In 1862, when irrigation was s tarted as an independent 
branch of the public works, Mr. J acob was offered and 
accepted re-appointment to the Government service in 
Bombay, and was employed under Colonel Fife on irrigation 
works in the Satara district, where he remained till in 186!1 
be, for private reasons, resigned the service, returning to 
England. During the latter portion of his stay in India he 
llo88isted in preparing and partly carried into execution several 
projects, among which were the Reruri canals, the Krishna 
dam, and the N be reservoir. Shortly after his return to 
England be obtained employment on the Croydon Local 
Drainage Works under Mr. BeJdwin Latham, and later on, in 
1867, he competed for and obtained the a.ppointment of 
borough engineer to t h e Bromley Local Board. and carried 
out the drainage works of that place. But Bromley did not 
alford sufficient scope for the talents of a man of his calibre, 
and the appointment of borough engineer to the town of 
B&rrow-in-Furness being open to competition, be was 
selected, and entered on his duties there in 1872, and com­
pleted the extensive drainage works of that rapidly-growing 
seaport. 

Mr. Jacob remained at Barrow until 1877, when he com­
peted for ~he appointment of borough engineer to the Salford 
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Corporation. Taking the place of Mr. Alfred Fowler, who 
resigned Salford on getting a similar appointment a t New­
castle-on-Tyne, Mr. J acob held his appointment at Salford 
until about four years ago, when be was compelled by failing 
beeJth to retire from public life. During the period be was 
at Salford be carried out, in the most satisfactory manner, 
many important works, among which may be mentioned 
two iron bridges across the Irwell, a very extensive sewage 
scheme, and later on the laying out and development of 
farms for the utilisation of the Salford sewage, which in­
volved some heavy drainage work, and a pumping appa­
ratus on a very large scale. He took much interest in the 
Ship Canal, and it is worthy of note that the trace he pre­
pared was very nearly that ultimately adopted. He was con­
sulted on several drainage schemes, and was employed to 
report on varions works, as well s.s to assist at some arbitra­
tions. He was the author of several professional contribu­
tions and papers, one of which , on storage reservoirs, was read 
at the Society of Engineers, 1866. He became an Associate 
of the Institution of Civil E ngineers in 1864, and was pro­
moted to membership in 1875. Mr. J acob leaves a widow 
and several daughters, bu t no son. Quiet and reserved, 
except among intimate friends-and they were numerous­
less was beard of him during life than was his due. All his 
ways were those of a refined and courteous gentleman, and 
his death will be regretted by many who knew him either 
through business relations or as private friends . 

PUMPS AT THE WEST I NDIA DOCKS. 

I N our impression of the 24th August las t we published 
an illustrated o.ccount of the new Blackwall entran ce to 
the West India Docks. One of the diagram illustrations 
which we gave showed the positions of the engines and the 
large centrifugal pumps by which the docks are emptied. We 
now publish illustrations of the engines and pumps, which 
were constructed by Mesal'S. E aston, Anderson, and Goolden. 
There are four of these pumps , each capable of delivering 
5000 cubic feet per m inute, or 31,200 gallons per minute, or 
over 8000 tons per hour on a mean lift of 7ft. When all the 
pumps are in use, this gives the enormous dock-emptying 
capacity of 33,214 tons per hour. The speed of the pumps 
and engines on the maximum lift is 110 r evolutions; the 
pump fans being 6ft. 2in. in diameter, and 20in. deep. The 
engine cranks are placed at 180 deg., so that the reciprocating 
ms.sses are balanced. The engines have cylinders which are 
high-pressure 15in., low-pressure 29in., and stroke 16in. For 
a description of the positions and duties of these pumps and 
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e~gines. we r?fer the reader to the impression above m en­
tiOned, ln wbtcb they were fully set forth. 

'l'HE MA1iCHRSTRR AsSOCIATION OF ENOTNE'BRS. -The members 
of this Association held their thirty-ninth anniversary dinner on 
S:1turday last, upwards of 150 being present. The chair was 
occuoied by Sir E. Leader Williams, and among tho8e present were 
Sir Joseph Legh. M.P.,: the Mayors of Salford and Bory, Sir W, 
H. Bailey, Sir Bosdin T. L9ech, and htr. C. H . Bingham, the 
Master Cotler of Sheffield. 

INSTITUTION OP ClVIL ENOD>"EERS : AssOCIATION OF BIJUIJNG· 
RAM STUDENTS.-Tbe tenth annu.al dinner of the Association was 
held on the 7th instant, at tbe Grand Hotel, Birmin~bam, Mr. 
Robert Godfrey, en~P,neer and eurveyor to the King a Norton 
District Council, pr881dent, in the chair. Among those present 
were the Mayor ; Alderman Fallowee; Messrs. Charles Hawksley , 
Member of Council of the Institution of Civil Engineers ; S. R. 
Lowcock, vice-president of the Association ; J. E. Willcox, past 
president; and the engioeera to many of the neighbouring towns. 

FmE AT AN ELECTRIC LlOBTINO STATION.-We regret to in­
form our readers that a serious fire broke out on Wednesday night 
at the Kerurington Court Supply Station of the Kensington and 
Knightsbridge Elect.ric Lighting Company, resultiDg in the death 
of one of three children whose father, the foreiDAn of the station, 
was unable to save it from suffocation. The fi re ia said to have 
originated in the office from some unexpla.ined cause, the first 
effect being the extinction of all the station lillhts, the fusee in 
connection with which were situated close to the pla.ce of out­
break. The men in charge at the time stopped the two machines 
then run~, the supplk~og maintained by the accumulators 
at the Queen a Gate and · htsbridge Statioos, especially by the 
former,•.which, we are told, practically maintained the supply. Con­
siderable anxiety was felt concerning a tank of astaki hquid foe! 
situated above the boilers, which, altbongh in close proximity to 
the fire, was not ignited, while the beat was sufficient to ignite 
coal in its immediate vicinity. The accumulators are absolutely 
ruined, and are now merely worth their weight in lead ; the 
flooring on which they erieted being fortunately fi reproof on its 
upper surface-where attacked- remained sound. ThlB fact saved 
the engines and dynamos below, as the volumes of water dis­
charged by the hoses above the floor were unable to permeate it. 
The water, however, fell in a cataract at the edge of the fiooring 
on to the switchboard connections, which were temporarily 
destroyed, cbiefiy by the large quantities of sulphuric acid which 
bad been liberated by the colla. pee of the accumulator boxes. The 
switchboard ia for the present, therefore, Jurn de ccmbat, and 
temporary connections have been established from the machines 
to the maine, which are run on the three-wire system. In this 
way the snpply baa been absolutely uninterrupted under most 
adverse oonditions-in the shape of smoke, acid, water, and ice, 
to say nothing of a full "fog " load. The boilers maintained their 
preaaure throughout. Thia reflects great credit on the energy 
of Jtir. Crompton and the staff in charge of the inBt&lla.tioo. 
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LOCOMOTIVES AND TRAI NS. Theee results are obtained without taking any collBideration of the 
power neceaaary to drive the engine iteell, 

~ONS. Du BoSQUET, e. well known French re.ilwe.y The author then takes eogine3 in the best possible condition aa 

Profeasor Norman Lxkyer, C.B., F.R.S .1 and ){r. Somera Clarke 
with Mr. Alan Cole aa bt)n. sec. In the diatriot which will be 
affected there are aome forty placee, at each of which a re tempi&> 
and other important a rchitectural remains of high arcbreological 
intereat, which will be partly snbmerged. Amongst these places 
are Pbilro, Dabod, Kertaesi, Kalabsha, Sebua, Ermenna, l''er 
Serreb, Wadi Halla, and ~h.toka. There are also Graffiti hiero­
glyphics, Semitic and Greek, on isolated rock.a or cliff a on either tide 
of the river , which require careful examination and copying. 

engm_ eer, he.s done much in the we.y of investiaa.ting the far as friction and resistance to the air are concerned, and appliee 
1:> to them the same coefficients of resi~tance as for the train. Fonr 

restste.nce of ra.ilwe.y trains, and we give e.n a.bstre.ct from en~nes are taken, one weighing 220 lb., the second 165 lb. the 
the tra.nse.ctions of the Institute of Civil Engineers, which thud 110 lb., and the fonrtb 77lb. per borae-JY.>wer-tbe weight of 
gives certain r esults e.nd conclusions e.t which he has the engine per horse-power beiog a very important feature. The 
e.rrived. Mr. I ve.tt, the locomotive superintendent of the first question considered i.e at what speed tb~ engines are capable 
Gree.t. Southern and Western Re.il we.y of Irele.nd, holdino" of moving tbemaelves. Taking the relation of the oorae-power to 

the ton:-
t he.t 1t would be well to put M. Du Bosquet's figures into H.P. 
e. very ree.dily understood form, he.s prepe.red a. most 1 ton of the first cngiDe can produce . . •• .. •• 10'00 

It is proposed that the survey should commence with a P.re­
liminary reconnaissance, providing a general map and maps of Bites, 
to be followed by plans of the buildings and special inq.ni~. U the 
maps and plans cannot be p repared for publication 10 EsrrPt, it ill 
thought that, onder the special circumstances of the case, the Board 
of Agriculture in Egypt migbt consent to their multiplication by the 
Ordnance Survey, wb1cb wonld result io perfect reproduction and 
a g reat economy. Illustrations other than plans are to be bared 
on photographs and subsequently prooeuj!d in printer's ink, 
eecuring permanency and avoiding all expenses of band illnstration. 
It is fnrtber suggeatod that a non-commiaioned officer of the 
Royal Engineers, who baa pa68ed tbroogb the pboto(Srapbic school 

instructive diagram, which we reproduce on e. reduced 1 " " 88000d " " " .. ·· · · •• · · • • 18·SS 

sce.le. It will be understood tba.t while the figures e.re l :: :: ~~ :: :: :: :: :: :: :: :: :: ~:~ 
M. Du Bosquet's, the die.gra.m is Mr. Ive.tt's. I Th to rad' t f 1 · 200 t e power per n neooasary on an np·g 1en o 10 a a 

The !'nthor baa determined by the aid of the dynamometer speed of 124 milee an boor being 29-borse power-eee table-none 
t he ree111tances ~r ton that the train opposes to movement of these enginee can attain this speed. The lirat would not exceed 
on the !~vel at different speeds . These resi8tances, obtained on 82 milEl'.'l, the second 92 miles, the third 108 miles, and the fourth 
the coupling of the tender, , a re only the resistances of the train, 121 miles. A train weighing 100 tons i.e now attached to each of 
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and they do not compri.ee the portion of the resistance of the air 
which is exerted in front of the engine, nor that of the engine 
itself. Upon the baai.e of these resistancee the author baa obta10ed 
those for up and down gradients of 1 in 200, and gives the follow­
log tablee :-

Epced l..o miles 
per hour. 

31 
37 
.f3 
50 
66 
62 
68 
75 
81 
87 
93 
99 

106 
112 
118 
124. 

I 

Beaietance per tral.o ·ton l..o pounda .. 

On down-gn.dieDt 1on up-gradient d of On the level. 
1 l..o 200. 1 in 200 .. 

- • ·• 8 6'72 17·~2 
-2'24 8•9() 20' 16 

o·oo 11'20 22'40 
2•24 13·44 24 '64 
6•82 17'02 28•22 
9'82 20'52 81•72 

18•« 24'64 85'84 
17•92 29'12 4.0•82 
22'40 33·W « ·80 
28·oo 39'20 50'40 
33'60 .u·eo 1)6•()() 

39•66 G()•76 ij}•96 

45•92 67'12 e8·a2 
62•64 63'84 76'04 
69•68 70'78 81'98 
67•20 78'40 89'00 

ll(ffu-po~rer .NtceUO.r!f to Mrm: Oru Ttm. of a Train. at l..J~Iferent 
• opuch tm. tlte Leu/. an.d tm. Up an.d D(J!Dn UradUn./.1 of 1 in ~. 

run I'&Jt:tnu .. 7h::u.n acJ/~ nu~.s 
tVt ku-~ /k .:7.rao'lenc r fin J!/JJ 
cur&~ ~.fa'QU';PPU/t'/' tn;~ dzf~ 

• 

tb'!se engines, and the author proceed! to determine what the I at Chatham, &honld be attached to one of the companies of the 
weight of the engine should be in order to draw this load at Royal Eogineera stationed io E.upt, and be employed in obtaining 
different speede on an np·gradient of 1 in 200, and what horae- photographs. 
power the en~e would have to develope. These are determined A.a regards topography, the general snrvey of the region may 
by the !ollowmg eqoati.ons: the weight of the train and the weight poaibly be baaed on tbe enpneer's map, and plotted on a scale of 
of the engine, multiplied by the horse-power absorbed by one ton 1-lOO,OOOth. All special Bites should be specially BtJrVeyed on a 
at the speed nnder collBideration, is eq.u.al to the total bone-power ; scale of 1-lO,OOOth, giving precedence to the districts and bnildine-a 
and the total borse·power multiplied by the weight of the engine likely to be submerged at tbe lower levels of the water aa it rieee 1n 
in pounds per horae-power i.e eqnal to the weight of the engine the reservoir region. These sites should include :-(1) Temple 
in pounds. By the aid of these formalaa the following table is fields; (2) forte ; (3) groupe of rock tomb; (4) old towns and pre­
given :- historic sites ; (5) mounds; and (6) old cemeteries and their 

lf'eigld of Train. 98 ToM. U p-gradienl. of 1 ia 200. 
---

,_ 
A 
a 

circles, &c. The large nndergronnd cemeteries in the neighbour· 
hood of the temples and great towns should be sought for and 
excavated. The magnetic variation sbonld be astronomically 

Rl:Jgi.De weighing ~~8'if:S 1~~~~ Engine weighing ~~el:.el~~; determined at each site, and the troe (astronomical) north shown 
220 lb. per H.P. B.P. no lb. per B .P. a.P. OR every map. Contours should be given, say, to a scale of t hree 

metres. 
:;:: o s ~ 13 I 0 s 0 Q s gl ~ .. ~: '&. .. • ~ .. . .t, ; ~ : 
<>5! ac ..::: ~ a · ..::: Po. a~..::: ~ a.,; ..a "": 
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62 
68 
75 
8l 
1:17 
93 
~9 

--1--1--1- :._ --1--1--.--- 1- -·1--
1(}1; 
1111 
892 

2JI5t 

206 J ,078 a. 162 850 85 133 696 22 1~ 627 
279 1,814 91 18911,227 47 H S 1,021 29 127 828 
490 8,920 147 24511,900 66 168 1,806 88 186 1,090 

2,450 23,620 264 362 3,877 90 188 1,807 49 147 1,412 
- 666 764 8,763 1s2 zao 2,6n 69 167 1 889 

- -- -

For the first stage of " preliminary reconnai663uce it i.e sug~ted 
that (1} A contour line at river level, 118, should be 6bown 10 the 
gmeral topograpbioal map. (2) All sitea likelz to be occupied by 
cultivation or dwellings should be noted. (3) The feasibility of 
placing cofferdams or earthen. embankments round buildings liable 
only to slight flooding should be considered. (4) The extent of 
cemeteries should be noted ; and (5) Graffi ti that will be flooded 
should be catalogued. 

Speed l..o milee On down·llJ'(lieD 
per hour. of 1 l..o 200. On tho level 

106 
On up-gradient of 1 112 

1 l..o 200. 118 

- • 

228 826 4,569 94 192 2,689 
435 538 8, 741 130 228 3,631 

- 1,862 1,960 87,240 196 294 6,686 
840 438 9, 741 

The eecond stage of tbi.e reconnawance would deal with (1) 
Mapping in detail of !lites, plans of temples, &c. (2) Pbo~phing 
of all visible inscriptions. (3) Obtaining levelled height of each 
temple floor above the Nile water at some stated date so aa to com· 
pare with A.awa n and Halla ganges. (4) Obtaining proper namee 
1n the Nnba dialect of every site. (5) Examining the plan and 
levels of all the ancient training spore on the river benke. (6) 
~otio~ a~l eviden_ce of the _Nile having been at different levels in 

81 I oegathe 
37 , . 
43 nil 
50 0'29 
66 o·84 
62 1 '52 
68 2 •41 
7~ 8 •48 
81 4 '74 
87 6•37 
98 8'20 
99 10•25 

106 12'69 
112 J ~·u 
118 18'38 
124. 21'66 

0 ' 64 
0 •87 
1 '27 
1' 73 
2'4b 
3 ' 38 
4•40 
5'06 
7'10 
8'82 

10•82 
13'13 
15'73 
18' 62 
21'84 
26'48 

1'47 
1'96 
2·M 
3'15 
f·U 
6 •19 
6'4~ 
7•84 
9'46 

n·sr 
18'77 
16 '07 
18'67 
21'88 
26'25 
29 ' 00 

F rom theee tables it will be eeen that onder the same resistance 
per ton of 17 92 lb. a train will travel at a speed o! 75 miles on a 
down-gradient of 1 in 200, at 57 milee on the level, and at 31 milee 
on an up-gradient of 1 io 200 ; and that for the eame borse·power 
of 3·33 per ton a train will tra't'el at 74 milea an boor on a down· 
gradient of 1 in 200, 62 milee an hour on the level, and at 50 miles 
a~ boor on an up-gradient of 1 io 200. To run down a gradient of 
l10 200 with a train weighing 200 ton&--nc!nsive o! the engine­
at 7~ milee an boar a horae-power of 200 x 8·48 = 696 would be 
~mred, and the author a1ao poiots out that to gain a few miles 
10 s~ per boor at the higher speeds a collBiderable iocreaee of 
Jl<!w~r 18 nece.•ary. Taking a train weighing 100 tons-being ~be 
~1n1mnm we1ghtof the through peMeuger trains-the power which 
1t woul.d be n~ for the engine to develope in order to ascend 
a gradieot of l1n 200 at the followiDg speeds would be :-

B.P. 
At 60mllee ...... - .. ... .. .. .. .. ... .. 816 
,, 62 ,, • • • . . • • • • . • • • • . • • • . • • . . • 51G 
'' 75 '' • • • • • • • • • • • .. • • • • • .. • .. • • • • 784 
'' P3 ,, • • • • • • • . . . . • . . . . . • . • . . • • 1m 
., 1()8 ,. . . . . . . • • • . • . . . . . . . . . . • . • 1867 
•. 124 , , .. .. .. .. .. . . . . .. ......... 2t()() 
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The Crampton engine, made in H!49, weighed 50 tons, and waa 
c1pable of developing 400-bone power, tbns weighing about 275 ~b. 
per horae-power ; the enginee, which a re constrocted in France at 
the preeent day, weigh abont 80toosand develope up to llOO·borae 
power, that is, 158lb. per horae-power. 

Tboe the tendency baa been to rednce the weight per horse­
power , and baa met with considerable success ; and henceforth a 
farther saving in the weight will take place in reducing the dimen­
sions of the tender and taking water whilst running, and tbue re· 
dncing the weight per horse-power to 143 lb. 

'f~e au~b~>r conclndes by saying that if ~her speeds are to be 
at~ned 1t ~ a~olnte!y ~ecessary that nothing be carried by the 
vehicles which 18 not 1ndiapensable, and that the question of re­
ducing the reeiatance mnst be carefnlly studied. 

b111ton c times. ( t ) Searching for all stages of Graffiti, &c., near 
the river level, and all that are dateable, with a record of what can 
be reached on foot or otherwise. 

The scheme for the fuller survey ~oes on to indicate method'! for 
carryio.g out subsequent local investigations, and it is nnderetood 
that the preliminary reconnaiBBance is now about to commence 
onder the direction of the Public Work.s, Irrigation, and Arcba.:o­
logical Departments of the Egyptian Government io accordance 
with the foregoing scheme. 

BBll>TOL UXJ\'EBl>ITY CoLLEGE E~GINElmlSG SociETY. -A 
general meeting o! the Society waa held at the college Jut week, 
to bear an addresa by Senbor Honoria de A. Maia, one of the bon. 
vice-presidents of the Society, who for some years waa a student at 
the colle~e. Senbor lt!aia is now pursuing the study of practical 

SOCIETY FOR TB E PRESERVATION OF 
MONUMENTS OF ANCIENT EGYPT. 

SCHEME FOR SURVEY. 

engineenng in the worke of MelllrS, Dobson and Barlow, of 
Bolton. Dr. Ryan, in a few prefatory remark.a, aaid that although 

THE be waa ill and oogbt to be in bed, be bad come to bear the 
ioteresting and instructive paper of Senbor Maia. Dr. Ryan 
also remarked that it waa very pleaaant to see old students 
o! the college returning to give an account of the experience they 
bad acquired elsewhere. Tbe snbjsct of Senhor Maia's paper was 

• EARLY io J nne1 1894, the above-named Society disc088ed the "Textile Machinery." The lecturer first ducanted in a most io-
1mportance. of baVlng a thorough survey made of the Nile Valley stroctive manner on the se't'eral varietiee of cotton, amongst which 
f r?m the. F1rst .to the Sec<!nd Cataracts, that i.e to say, of the die· that grown in Brazil holds a very prominent position. Puaing 
tnct which will be partially converted into a huge reservoir from the con.aideration of the raw material to the machinery by 
when the dam at A1110uan, nen in its reduced proportions is which it i.e turned out in ita nsual commercial form, the lecturer 
constructed, and in the selection of the ecbeme for such a entered into an elaborate deecription of all claases of cotton • • gins " 
surv:J, the Society received the snpport and co-operation of the and in detail described the machines ueed for separating the co&n 
Roy . Academy, t~e R~yal So~:iety, the Society of Antiquaries, seed&-from the primitive foot roller to the Dobeoo patent "gin." 
t he_ ~ilett&nte S~ety, the Soetety f~r the Pro~on of ~cient He then. traced a bale of ~tton from the ship unb1 it was spun and 
Buildiogs, .the.SoetetJ ~o~ the Pr~motion of Hellemc Stnd1es, ~be woven, 10 tbi.e in.stance, 10 one of the moat important ootton 
Royallnatitntion of B~ti.eh Arch1.t«ta, and the En-J>t Exploration factoriee at Rio de Janeiro. Of the machinery employed in this 
l''und. A repreeentative co~IOJttee wu formea,· and io July establishment Senbor Maia gue a graphic deecription exylainlng 
adopted a eo.rre7 !"'heme wb1cb had been dra~ up by a sub· in detail each piece of mecbaoiam 11.1ed till the prooe:. 0 mann· 
committee, COD.all!ting of Sir Colin Soott Moncneff, K.C.M..G., 1 facture,..., oompleted • 

• 
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LBftBB.S TO THE EDITOR. 
( COI'&ti•lUii frynA page 139) 

PORTLAND CEMENT, 

S.m,-1 havo resolved, after cooeidoratioo and with your permis· 
lion, to reply to Mr. Neate's communication in your last issue, and 
more particularly aa he baa had at least the manliness to put his 
oame to it. I shall therefore go into the points of his letter, and 
with aa mach conciseness as poesiblo. 

He first speaks of 11 the wonderful process described." t cer· 
tainly did not describe any proceaa. I drew a ttention to the g re!lt 
qoantity of carbonic acid that was allowed to go to waate, to ita 
nine, and to the manner in which bye-products were recovered in 
eome other industries. By thus condemning a process which waa 
not even deecribed, Mr. Neate clearly shows that, from whatever 
reuon, be waa writing under prejudice. Tho aecond point in his 
letter, with ita peraooal allusions, I shall entirely paaa over. 

In regard to the taird point, all that I need say is that by 
proper management the organic matter can be destroyed, and that 
pore carbonic acid can be and baa been produced or recovered 
during oement-malriog. 

Under the fourth head Mr. Neate epeake in a very positive 
manner and gives temperatures. Aa to retorting slurry at a tem­
perature of 2000 deg. C. I need say notbiog. Ae f~r fi!St ~etor~iog 
to expel the carbonic acid, with s ubsequent calmoation 1n kiln~, 
I may inform Mr. Neate that a temperature of about 800 deg. 
Fah., not Centigrade, suffices for the operation, provided tbat the 
alu.rry ho.a been previously eubjectod to mechan1cal treatment. I 
may furth er state that slurry can be prepared which is not friable 
after being retorted, and aa for "inaoporable " difficulties, they 
would be lese than those entailed every dai or night of the year in 
the numberleu gas works of the country. may add that there are 
penoos who consider that a previous retortin~t, or other treatment 
of tho slurry before being pused on to the kiln would be an 
advantage, ev'en apart fro_m any question of the re_covery of the 
carbonic acid. Slurry whic~ had been freed from Ita wa~r _and 
carbonic acid could be subJected to the full heat of the kiln In a 
abort time. Thus the kiln would only requi re to do ita own work, 
namely, the proper clinkering of the materials. 

We come to the fifth point. Mr. Neate is evidently not aware 
that there are large works in operation in which the production _of 
carbonic acid is carried on, not aa a bye. prod oct , bot as the chief 
or only article of manufact ure. I t~iok Mr. Nea~ would fi_nd ~o 
iDquiry that the process carried on In these speCial carbonic ac1d 
worla is not of the extremely simple nature which be describes. 

Rochester , February 12th. J .nr&s M o RRIS. 

LIGHT A..'i'D TB:E BENHAM TOP. 

SJB,-Several months have elapeed since you permitted IJ?e to 
direot attention to several defects in the accepted and eooocJated 
wave theory of light. I do not find that my objections wer~ CJ?m· 
bated aeriooely ; indeed , it was difficult, with D r. Lod~e's adml;S8IODS 
available, to dispute the aooodn888 of my cooclusJons. S10ce I 
wrote many things have o?corre~ in acieoce, an~ !tlr. Benham, by 
his ezperimenta. has, I th1nk, dnven another na1lmto the coffin_of 
the wave theory. Briefly stated, the wave theory l!&)ll _that '"!bite 
Ugbt ia made up of colours called primary, and at one time said to 
be aeven in number the number bas been reduced, bot that does 
not affect the matt;r, E~b colour is eoppoaed to have a diJiereot 
wave length, and the priam and the diffraction gratin~ possesa the 
power of dispersing radiant rays and separating the different wave 
lengths; but how or why no one knows, all attem~~ of the pure 
physicist to ezplaio beiog refuted by the matbemattcJao .. 

Mr. Benham provides a disc top with a black and white card, 
the black and white being arrA!lged on ~ defiuit~ ~cbeme, and when 
this dilc is caosed to revolve wtth sufficient rapidity we get, not a 
grey, bot colours. I n a word, the top can givens the spectrom. 
To all ioteote and purposes, then, we have here proof that colour 
ia not doe to wave lengths, but to light and darknesa repea ted 
with sufficient rapidity on the retina . Up to the p resent I. have 
a11n no attempt at an explanation of the phenomena cooNtent 
with the wave theory that 18 not open to fatal objection. Bot it 
eeema to me that the results are readily explained by a modifica· 
tion of Newton's corpuacular or emission theory. Let, for oxample, 
a dozen marbles drop on the floor. AJS ~ac~ impinges i_t. represents 
llirbt. The interval between any two Impingements JB darknesa. 
The colour impression varies through the whole range of the 
apectrom with the rapidity of aoccesaioo in the impingements. 

It would be premature to do more than direct attention to the 
facta and anggeet a theory at present. I should lik~, boweve.r, t o 
bear what your mathematical correspondents, Capt!Un Bassevt, for 
m.tanoe, may have to say on the s ubject. M. A. 

Woodetock, February 5th. 

RAU."\TAYS lN CEYLON. 

SIB,- In a recent iaaue yon quoted from a_ Germ~ source 
certain atatiatioa relating to tbe workio~ of_ the railways 1n ~yloo. 
A.. part of the quotation made by yon 11 hkely greatly to m18lead 
your readers, it seems desirable that the mis-~tatement made should 
reoei.-e correction. The paragraph stated, 10 the first place, that 
'here were but f ew through-bookings between I ndia and Ceylon. 
Thia would aeem to presuppose that tbe ~niting railway proposed 
between the island of Ceylon and the mB1nland was already com· 
pleted. As a matter of fact, it baa not yet been comm~oced . I n 
apparent contradiction to this preaoppoei~on, t he c:ompiler of the 
riatiatica follows up his remarks by obaervtng that It bad become 
known that the proposed union of the ~wo systems .would be r~o­
dered financially impo!sible by the coat 1t wnuld entail_ for altenD_g 
the gauge of the South Indian railways; t he fact bo1ng_ that ~b11 
alteration baa for some years put been already made. 'l)le wnter 
,.. doobtleaa misled by the publication of a re~rt mad_e b:>; Colo !lei 
Stewart eome eighteen years back. For this poblica~Ion wttb 
reference to present proposals tho Government of Ceylon 18 respon· 
at'ble. Not being able or willing to refute the arguments of the sU.P· 
porten of the modern scheme, that Government uneartbe? from Ite 
archives this antiquated report ; and doubtless the o~mpiler wb?so 
figuree you quoted deemed it to be B report tb~t mtght bo _rehed 
upon in opposition to prosent prop~. an~ paid no attention to 
the date of it. His further quotation of ~tima~ of t~ffio by the 
Public W orks Department for the Adam s Bndge Railway were 
from papers similarly antiquated and ont of date. . 

Since Col. Stewart's report was made, the construction of the 
~ificent barbour at Colombo baa entirely alte~ed all the con· 
ditiona upon which be based it. AA ha11 been wntteo above, the 
change of gauge on the South I ndian lines, which Col. Stewart 
..timated would add between l~aod 2 millions s~rliog to t~e cost of 
'he propoeed line, bas long_ ago ~o effected, while ~be estimates of 
traffic on which the comptlor rehed have been entirely ab_rogated 
by the cbaoged circumstances brought about by the establishment 
of an enclosed harbour at Colombo. 

It is not easy to understand why, at ~his particula_r juncture, the 
Ceylon Uovernmeot should have knowtngly, and wttboot explana· 
tion, have made public reports that it most hav~ ko.own to be 
thoroughly obsolete and 08818811. Theae ha_vo, M 18 evtd~ot from 
the erron I have pointed out, thoroughl y m11led the public. Can 
it be that they were given to the world in the hope that the real 
illuea at riake might be veiled by t hem f F. 

London, February 5th. 

FIB.E· BOlt STAYS. 

Sm,-Will yon let me aak some of your readen ~or information 
on a matter of very considerable importance to engtneers and eteel 
maken ' 

It happeDI that I make a conaiderable number of small looomo· 

THE ENGINEER. 

tive type boilen carrying rather heavy preuorea. For yean I oeed 
scrap forged rods, or Low Moor, or other wrought iron of excellent 
quality, and I have had no trouble with broken stays. There 
bavo been no complaints. When steel became the faabion I 
followed the c rowd. I have no reason to complain of cracked 
fire-l,oxes1 bot I have very great reason to complain of broken 
etays. About three years appears to be thei r life. Ie this tho 
exrerience of other boilermakers 1 

have been using Siemens steel. The stays are about Sin. long 
between the plates, screwed all over and riveted in the usual way. 
Tbe quality of tbe steel is snob that it complies with the Board of 
Trade rulea for marine boiler work. U the experience of others 
is hke mioo, the soonor we go back to iron the better. 

I eball be much obliged for any information that can be supplied 
by steel makers or otbora. Is there any particular way in which 
a ateel stay should be made 1 Mine are not heated or forged in 
any way, the Board of Trade warning us against that practice. 
They are cut off the bar o.a delivered by the makers and acrowed 
in the ord inary way. To Slltisfy you that I do not aak questions 
to grntify curiosity, I enclose my card, from which you will see 
tbo.t this question of stays is no t ritle, but for obvious reasons I 
do not wish my name made public. STAY B OLT. 

February 12 th. 

S.S. NORTH·WEST. 

SlR,-Obaerving in your iseue of the current week an acco11ot of 
the above steamer, fitted with Belleville boile~, that there are 
812 square feet of fire·grate and 22,736 square feet of beating 
surface, for a total indicated borse·power of 7500, these figures 
work out 9 236 indicated horse-power per square foot of fire·grate 
and 3'()3 square feet of beating surface per indicated horse-power 
respectively. 

Anomiog that there is no er ror in the report as published in 
your columns, it would appear to me that very large boilers on 
this plan are required, as compared with those on the ordin11ry 
Scotch type. MA.niNB ENOINl!BR. 

Loodoo, February 12th. 

AMERICAN ENGINEE RING NEWS. 
(From ou1· o~en. Co"upondtnt.) 

Tuu of rooi'fl!l 1latu.- At a recent meeting of the American 
Society of Civll Engineers, a pa per on the strength and weather · 
ing qualities of roofing slates from Pennsylvania was read by P ro· 
fe880r .Merriman, of Lehigh U niversity, in which i~ was atat_ed that 
these qualities depend not morely upon the chemical coostl toenta, 
but upon the way in which the ~rains are cemented together, 
which can only be ascertained by microscopical examination. The 
testa were made by impact , a simple test for quick use by arobi· 
tecta nod builders. The test pieces were 6io. by 7~in ., with the 
ends loosely clamped in grooved supports, so aa to form a beam 
with fixed ends. A wooden ball we1gbiog 15! oz. was d ropped 
from a height of 9in., and the number of blows required to produ~ 
rapture were noted. The number of foot-pounds of work r~nired 
per pound of slate iD caoaiog rnl?tore is a meas~re of tbe ~timate 
resiheoce of the material to r88lst shock, and 18 thus an Index of 
ita strength and t?og~ness. I n the_ acid tests the _r«:&!llta showed 
that specific gravtty lS not a good 10dex of corrodibibty, but also 
that the least corrodible slate offers the greatest resistance to 
impact. The teats for density and softness, although of importance 
for elates of the same locality, a re not good indications of the 
streng th and weathering qualities of slates of different regions; 
but teats .for. porosity, corrodibilit~, and fie:u~~l ~treogth ~ve 
good indications of these proper ties. The lDJnnoua chemical 
conatitneota are sulphur, carbonate of lime, and magnesia, bot 
while chemical tests are valuable, only pbyaical tests can be relied 
on for authoritative information as to wear and use. The com· 
preseive strength of Sin. cubes is 5360 lb. per square inch when the 
pressure is applied parallel to the cleavage, and 10,580 lb. when 
applied perpendicular to the cleavage. 

Tol'p'd.O boaLf.-Tbe Navy Department is now receiving tenders 
for the construction of three torpedo boata, each 160ft. loog, 16ft. 
beam, and 6ft. draught, with ~ displacement of 139 tons, _&U~ 
tons of which are for the macbmery. The total oo11.l capaOlty IS 
forty-five tons. The armament consists of three torpedo tubes and 
tbr11e one-pounder rapid fi re H otchkiss guns. The torpedo laoocbiog 
tubes a re mounted on deck on swivel carriages, and it is claimed 
that the boata operated on this plan cao handle their torpedos 
more rapidly than boa ta having the torpedo tubes built in the bow. 
T be tubes of the totter beiog much nearer the water-line, it is 
oec~sary for them to slow down to discharge their torpedos, and 
the necessity of tu rniog after firing leaaeos their cbanco of escape . 
T he ste'\m geoerato!" in thea~ boats are p~d at the ends of the 
machinery space, wttb the tW'!o acrew eogtoes between _them, one 
a bead of t he other, in water -ti.gbt compartments. By thlS arrange· 
mont-the e~oe-rooms being separated by a bnlkhead-mocb 
more comfort 18 ob~oed for th~ engineers, and a shot ~ierciog the 
vessel from aide to mde caunot d11abfe more than one engme or cause 
the abandonment of more than one eogine·room, unless it sboold 
happen to exactly strike ~od wreck the bulk~ead . When run_niog 
a t cruisio~ speed one eogtne watch can mampolate both engtoes, 
aa the throttles and reverse ~tears a re at the ends of the engines 
nearest tho bulkhead, wbicb 18 pierced by a door that ca!l be closed 
water-tight from the deck above. Power!ol. steam eJectors are 
placed in each compartment, capable of relievtog the vessel of an 
Immense amount of water in a short time. Tho engines themselves 
a re specially designed. for ligb!DOY and_ stren~b. They ~re of the 
vertical inverted- cylinder, dtrect actinll , tnple exp11n111on type, 
each b~viog a hillh·presanre cylinder 12in. diam_eter, an. inter · 
mediate pressu~e l9iin., and two low-pressure cylinders 22io., all 
with a etroke of 16m., developinll at a steam p ressure of 240 lb. 
2000·horse power when making .412 revolutions per ~ioo~. The 
a rrangement of working parts 18 such as to reduce VIbration to a 
minimum. The principal bearings are extremely long, and every 
poaeible place is cored a.nd ~red out_. eo that the h?rse-power per 
too of weight of matenal 18 very btgb. Tb~ working ~rts have 
also been reduced in number as much aa posstble, the ma10 valves, 
all of t he piston type, being worked by IJ?eaos of crank_s on !'- shaft 
parallel to tho maio shaft and geared t-o It. Each eogtoe will have 
Its own condenser, and these will be placed on opposite sides of the 
one-Joe compartments. The boilers a re of t he water ·tnbe type, 
quick steamers, and carry tb~ir. bigh-pr&Esure wonderfully stead7 
and without foaming or pnmiog. On deck t he t urtle-back IS 
carried from the bow to tbe forward side of the conning tower, 
which enables these boata to keep up a hillh rate of speed, even 
in a sea and also adds to the apace of the officers' quarters. Con­
trary ~ the general role, t hese are placed forward, near t~e 
conning tower and are fi tted to afford the g reatest comfort 10 
the least apace: every effort bei~g made t? spare ~oth officers a~d 
crew 09 much as possible tho fatigue and 10coovewo!lce commo!I ID 
snob small , high-powered ~raft, and keep them I~ an ~ffic_tent 
figh ting condition. The enbre space aft of.tbe ma?bJDery 18 gtvoo 
up to the machinists and crew, and fitted wttb folding bertha. mat. 
t resses and lockers, and supplied with a lavatory and yacht water­
closets: Two methods of steering are provided-steam gear in the 
forward conning tower and band gear aft, beside a spare tiller 
placed near the rudder bend to be need iD oaae of an emergency. 
The after tower is oval in shape, and forms a covered companion· 
way and ventilator to the spaces .below, aa well aa a chart and 
navigation room. On the deck beside the torpedo tubes are two 
one-pounder H otchkiss guos, a!ld another one is. mounted on the 
forward conning tower. Fold!ng boate are earned ; ala~ a small 
maat not riFged t-o carry aads, bot merely for the d18play of 
1igna'l&-ftaga bj day and electrio lanterns by night. The anchors 
are handled from davits near the forward end of t iJe turtle-back by 
a neat little steam windlass sank in the deck. No planking is used 
on tho decks ; they are covered with thick linoleum instead, aa this 
gives a better foothold in wet weather, and is muoh li8hter tban 
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wood. Electricity is need for general illomioation, u well u for 
running side lights. The ventilation system is .-ery complete, con· 
eisting of dowooaat.a and exhausts for each compartment, the 
hatches and skylights by proper construction being a1eo utilised for 
this purpose. 

PHYSICAL SOCIETY. 

AT the ordinary meeting, January 25th last , Mr. Medley con· 
eluded the reading of a paper by Prof~or Ayrloo and himself on 
11 Testa of Glow Lamps," which was commenced at a ~ormer meet· 
iog. With the newer lamps employed in these testa It wu found 
that 03odle-power, current, and candles per ~att aU !oae aa tb.e 
lives of the lampe increased. Tho authors, bemg surprised a t tbu 
reault, took care to aa~fy tbem~olvee that tb~ e ffect o~rved ~as 
due neither to chango ID the reststaoce of t betr maogaom poteotio· 
meter strip, nor to uncertainty of cont!l.ct at the sockets ~f the 
lamps. Starting again with new lamps, they found that In all 
cases the light given oat WM g reater after the lamps bad been 
glowing for some time than it was when they wero now. I n the 
earlier testa a cooeidero.ble falling off ·in caud~e-power bad ahyaya 
taken place after the lamps had been running for some t1mc. 
Farther, while the globes of the earlier lamps were always much 
blackened, even after a roo of a few hundred boors, and so 
became comparatively useleaa long before the filament b roko, .the 
Edisoo ·Swan lamps now examined showed hardly any blaokeDIO¥• 
even when the filameote lASted over 1300 hours. The riee ID 
caodle.power was always accompanied by a rue in current , which 
waa, however, proportionally much smaller, eo that the cooromp· 
tioo of power per candle was actu:llly le.."S after the lamp had been 
rouniog fifty hours than it wns at the beginning. Amonll the 
oooclnsioos drawn by tbe autbora were the following :-(a) When 
a group of Edison-Swan lamrs marked 100·8 are run at 100 volts, 
and each lamp as ita fil ament b reaks is replaced by a new one, it 
may be &!lllumed that tho light given oat will never sobeoqoootly 
be as small as when all the lamps were new ; (b) an Edison-Swan 
lamp marked 100-8, when run at 100 volta will give a n average 
illumination of about 10 candle~;, and will absorb on 11n average 
power of about 4·3 watts per candle, so tbat such a lamp must be 
regarded as a 43-watt lamp, and not a 30·watt lamp, aa is fre· 
qneotly stated ; (c) tbe maximum rise of Hctbt re~orded do ring the 
life of soy lamp was 45 per cent. ; (d) ~itb lamps of th~ type 
examined, there is no point at which it t-ecomes ecooomtcal to 
discard a lamp before ita filament actually breaks ; (t) no marked 
economy can be llaioeil by over-running such lamps, i.,., by u&iog 
pressures exceeding 100 volb. 

ProfO$SOr Ayrtoo mentioned that the improvement in glow. 
lamps after running for some time had been attributed to an im· 
provemeot in the vacuum. Experiments made on new and used 
lamps by means of an induction coil showed that the more a lamp 
was used the better the vacuum became, bot be-.Profeasor 
Ayr ten-though a t fi rst inclined to adopt tbis ezplanatioo, had 
since found that though in all the lamp3 examined the progrersi!e 
improvement of tbe vacuum was equally marked, tbe mcrease ID 
~die-power varied between very wide li~its, . being vory con· 
mderable in some lamps, and hardly peroephble 10 others. 

Professor Riickor asked if it made any difference to the life of 
a lamp whether it were kept running continuously until the fibre 
broke or were ron for penods of a few boors, alternating with 
inten als of rest. 'lbe latter case would more nearly correspond 
with the conditione obtaining in practice. 

P rofessor Ayrton replied that the lamps were kept running 
during the night, and were disconnected during the day. 

A paper by P rofessor Anderson and Mr. J. McClelland , on 
"Tbe Temperature of Maximum Density of Water and ita 
Coefficient of Expansion in tbo Neighbourhood of t his Tempera· 
taro," was read by the secretary, Mr. E !der . T he dilatometer 
method was used , but tho bulb of the instrument contained a 
qu11ntity of mercury, determined by experiment, which for the 
range of tempenture concerned was such as to secure the con· 
stancy of the remaining internal volume occupied by water. The 
obeerved changes were thus the real and not the apparent changes. 
The bulb was furnished with a graduated tube of email bore bent 
twice at right angles, wbicb senes at the same time the purpose of 
a ground glass stopper. The jo_int was mad~ water.tight .by a 
little Canada balsam. To determtne the coefficient of exp11nston of 
the glass, the bulb and tube wore filled with mercury at 0 deg . C., 
and heated op to about 9·7 df'g. C., the necessary weigbings being 
afterwards performed. T ho coefficient of expansion of mercury 
being known, the number of grams of mercury to be kept in the 
bulb during the experiments on water was calculated. The 
dilatometer was next filled with thoroughly boiled distilled wa ter 
at about 8 deg. C., the stopper.eod of the graduated tube inserted, 
and the free end dipped under mercury , givioft at 4 deg. C. B 
column of mercury whose cbl\o~es of level could be observed. A 
thermometer waa placed with Ita bulb close to the middle part of 
that of the dilatometer, both being immersed in a water bath 
which could be cooled by the addition of ice-cold water or cooled 
by radiation from sorroondiog objects. The thermometer used was 
graduated to tenths of a degree, and waa compared with two simi· 
larly g raduated ones by different makers. Tbe two latter agroed 
very closely with one anotbc r, and one had a Kew certi ficate 
showing no error in the readings. Temperatures were written to 
tho fourth decimal place, but accuracy to this extent was not 
claimed. T hree seta of exporimenta were made, and for each a 
cor responding curve was drawo. In the first the water was at 
atmospheric pressure, in the other two at one and a -half and two 
atmoapheres respectively. Corresponding to these three pressures 
the temperatures of maximum dcoPity found were 4 ISH dog. C., 
4·1823 deg., and 4 ·1756 deg . Tbe value 4 ·18i4 deg. correspond· 
iog to atmospheric pressure, is greater than t.bat generally 
received. 

Mr. Rhodes thought that sufficient precaution bad not been 
taken to calibrate the thermometers accurately. He doubted 
whether temperatures read in the manner described could be 
relied upon to much lesa than O·l deg. B e did not see that any 
real advantage was gained by having mercu ry inside the d ilato· 
meter to compeoaate for the e xpansion of the glass. 

Mr. W. Watson thought that the mercury within t he veseel 
would cause further uncer tainty by tending to produce d istortion 
of the glass. H e pointed out t hat in the ca.se of water at maxi· 
mom deMity there would be practically no convection onrreota, 
eo that equalisation of temperature would be very slow. As the 
bulb used was about 8 em. in diameter, and all the experiments 
were made with the temperature rising, he thought that this 
would account for the high value obtained for the temperature of 
maxim um density. 

Dr. Borton thought ~ distinct advantage was gained by c:ompe~· 
sating for the expansion of the glaes. The values oba10ea ID 
different experiments did not seem to be highly concordant. 

Prof. R ucker thought that the criticisms which bad been pnased 
we re for the moat part just. For such measurements M those 
recorded, it was not sufficient to know the cor rections of the ther · 
mometer readings at a few i'olated poiota ; the portion of the 
stem over which tho roadioga were taken most be carefully and 
minutely calibrated. Tho Kew certificate not only ignored errors 
of less than ·05 deg.-aa mentioned by the authors-bot it only 
gave corrections for a small number of temperatures, separated by 
considerable inte n ala. 

ALTHOUGH H.M.S. Sultan bns undergone a thorough 
refit, and is supposed to be to a large extent modernised. we read 
that her old muzzle-loading guns are to be retained. We cannot 
but deplore the tendency to do things by halves t hus made evident 
on the part of the Ad miro.Jty. So much money has boon spent on 
this ship since she waa b rought home from the Comino Obaonel 
that one would like to see a better result. 



FEB. 15, 1895. THE ENGINEER. 

TBE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

few epeculative operatorP, to place orders for Eglinton under about 
463., and for Glengarnock about 46s. 6d. net prompt caeb, delivered 
at the Lancashire ports. 

Finished iron makers in this district still report forges on 
abort time, and good specifications could ~e placed at un~er 
quoted rates. Dcllivered Manchester or L1verpool, ~ncasb1r.e 
bars average £5 3s. 9d. to £5os., with North St.affordshue qoab­
ties quoted £5 5a. to £5 7s. 6d.; Lancashire and Staffordshire 
sheets, £6 15s. to £7 ; and Lancashire hoops, £5 15a. for random, 
and £6 for special cut lengths. 

(From ou'· own Corrupornk,lt.) 
A TRO~W commercial position in such timea as these, is that 
occupied by the Patent Nut and Bolt Company, of Smetbwick, 
near Btrmmgham. The annoal report proposaa to pay a divido:nd 
of 5 per cent. on the preference and 10 per cent. on the ordinary 
ahares, to place £10,000 to the reserve fund-thus briogiog it up 
to £100,000-and to carry £21.000 to the next account. The net 
profits for the year were £42,329. A satisfactory r.,port is given 
also by the Birmingham R:Ulway Carriage and Wagon Company, 
who pay 6 per cent. on the preference, 7~ per cent. on the ordinary, 
and whose reserve and depreciation fauel now stands at £106,514. 
Perry and Co. have ma<1e £28,000 profit for the year, and pay 
5 per cent. on the preference, and as much a.e 12~ per cent. on tho 
ordinary shares. This is decided progress. 

The iron trade shows little trade this week in its actual condi­
tion, business being greatly interfered with by the continuance of 
the frost, numbers of works being unable to get coal, and the 
canals being completely blocked with ice. The meeting to which 
refereo~ wa.e made last week, for forming a New Midland Iron 
T rade A.ssociatioo, bas resulted in the issue of circulars to the 
various ironmasters in the districts, describing the scheme and 
askin~~; for their co-operation. 'l'he proposal does not, however, 
meet with any large amount of entboeia.em, and many of the iron· 
masters are of the same view as that e:tpressed by Messre. P.Jarson 
and Knowles, of Warrington, who auggest that the present time 
is scarcely opportune for action by combinat.ioue aiming at advanc­
ing prices. Messrs. Pearson and Knowles fear increasing foreign 
competition from Belgium, Germany, and other countries, and 
they urge that the only way to meet this competition is by 
cheapening production. 

The movement amongst the irooma.eters of Llncashire, S~fford­
shir.,, Yorkshire, Shropshire, and Derbyshire, with the obJect ~f 
forming a combination with the workpeople-to check .wb~~ .IS 
described a.e "tho downward aod roinou:1 tendency of pnces 10 
raw and finished iron-is not likely to attain very soccossful resul_ta 
in face of the opposition of. bfessr~. Pearson an~ Knowles,, 10 
Warrington, the largest fimsbed troo makers 10 L\loca.sbue. 
Messrs. Pearson and Knowles strongly bold the opinion that the 
only way to meet German and Belgian competition is to cbea~n 
production, and this view i' shared by a great many of the leadmg 
representatives of the iron t rade in this d~tri~t wit? whom I ~avo 
discuaaed the matter. Possibly some combmat10n mtgbt be arnved 
at with regard to purely home trade, each as the hoop manuf~c­
turera have carried out for the la.et two or three years, bat whtch 
has tended to shot them out of the foreign markets, and a combi­
nation !!Uoh as proposl!d by the iroomasters would inevitably 
havo the effect of still further restricting the foreign trade. 

nosiness continues only very quiet as regards either raw or 
manufactured steel; for ordinary foundry hematites tho average 
pricea remain at about 518. 6d., less ~ per cent., wit~ _common 
steel billets obtainable £3 17a. 6d. to £4, and better 9ualities£4 5s. 
per too, net cash, delivered Manchester. Tile posihoo of makers 
of steel boiler-plates is, however, somewhat strengthened by the 
large orders which ~ave recently been booked in Scotln.o~, and 
which will necessarily tend to check the keen competition of 
Scotch plates in tbilt market. There is still only a limited locnl 
demand, bot prices are becoming ? rm at ~6 to £~ ~>. 6j, ~ the 
very minimum 6e-ures for good botler-maktng qoahties, dehvered 
Manchester distnct. In steel bars, however, some contracts have 
recently been placed at extremely low figures. 

The poaaioility of a ship canal from Birmingham to the coast is 
a prospect calculated to raise anticipations of lightened freightage 
bills in the minds of many Midland engineers, whilst the construc­
tion of such a waterway is a no IOSB iovitio$' subject for the 
imagination to dwell upon. The attention wbtcb is being given 
to tbe subject seems to point to something practicable being 
accomplished before many more years have passed. No fewer 
than four papers on the subject of canals ,., rail ways wero con· 
tributed at the morning session alone at the seventeenth 
annual meetia~r, held in Blrmiogham this week, of the Federated 
Institution of Mining Engineers; and in the afternoon two other 
papers were read, de.1liog more particularly with Severn naviga­
tion. Mr. L. B. Wolle, of Mancbe'!ter, pointing out that the 
railway companies control 1264 miles of navigation out of 3520 
miles, advocates a scheme for transferring canals to independent 
companies, and then for the amalgamation of the canal companies 
and a wholesale improvement of all British waterways. Regarding 
the low cost of plant for water traueit, be points out that a rail­
way train loaded with 220 toOIJ costs for locomotive and trucks 
£ 3360. A steam barge to carry the eame quantity would cost 
£1600, but it could be OBed to tow three other barges of 260 tons 
capacity, costing £800 each, and not merely in the still waters of 
the Weaver and Manchester Ship C!loal, bot also acroaa the estuary 
t<> Liverpool. Mr. E. D. Mart10, en~oeer to the Severo C~m­
miasiooera, showed that for an expeodtture of £10,000 the thrrty 
milos of the • ~vera from Gloucester to Worcester bad been con­
vert ed from a mere barge canal into a high way for se'l-going 
steamers, and the Midlands bad been brought thir ty miles nearer 
the ships' aide. Mr. L. F. Vernon Harcourt suggested several sea 
routes from Birmingham, at an estimated cost of £5,000,000; bot 
one estimate during discussion was only £2,317,450 from Birming­
ham to London. 

I hear several important orders have recently been secured by 
one or two well-known machine-tool makers in this district. Ooe 
of these is for Japan, another for R_ossia, and ~h~re seems to be a 
very fair amount of contract work JUSt now st~rnog on account. of 
both home and foreign Governments. Apart, however, from tbts I 
do not come acroaa any appreciably increased weight of new work 
coming forward ; and where establishments are not securing special 
orders for contracts such as above referred to they aro mostly bot 
moderately engaged. Boi~er makers still report tbi~ bran?b. of 
trade as anything bu~ satLS~actory, and the loc?m?hve butld.tog 
trade also remains wtthout tmprovemeot, the pnnc1pal establiSh· 
meats in this district beio.g very abort of orders. 

Tbe annoal report of the Wigan Coal and Iron (;ompaoy, tho 
largest concern of its kind in Lanca.ebire, bas jost beoo iasned to 
the ebarebolders. The directors stated that the output and sales 
from the collieries have been greatly restricted owing to the small 
demand for fuel, and tbe pita unfor tunately have been working 
very abort time owing to the impoesibility of vending the foel at 
a reasonable pri~. In fact the pits have never before !fOrked 
eucb short time, sin~ the formation of the company. Donog the 
early part of the year prices were still somewhat abnormal, 
but they soon began to fall, and this had continued through 
the year. The demand both for iron and steel had aleo beoo 
very doll during the twelve months, with prices quite unremunera­
tive. The accounts for the year showed a profit of £82,922 on the 
whole operations of the company, and the direc~rs recommeo~ed 
a dividend at the rate of £4 per annum free of tocome tax, wbtcb 
would absorb £72,389, leaving a balance of £12,863 to be carried 
forward. 

The Birmingham Association of Mechanical Engineers bad a 
pleasant and ioatrnctive time at their annual dinner on Saturday, 
when the chief guest was Mr. Jesse Collinge, M.P. The chairman 
-Alderman Fallows, Mayor of Birmingham-proposed prosperity 
t.> the A.ssociation. Coosidetiog it had been established ouly five 
years, he thought the membership wa.e satisfactory, and the yearly 
increa.ee in numbers clearly showed the favour with which tt was 
regarded. Mr. E. Hazel, president, in replying, aubmit~d that 
the association, by the UBeful work it carried on, was tn every 
seUBe worthy of the attention and countenance of every engineer 
employer in the district. 'fbat nod kindred associations were 
doing their beat to coueerve to England the heritage of a race of 
engineers, and to keep her in the proud position of the mother of 
ewrineering nations. 

To the representatives of iron and steel and eogiD;eeriog. wo!kB 
present at the recent meeting of the Sooth Staffordshue Institution 
of Iron and Steel Works Managers, an interesting account of. the 
rise and progress of the Factories and Workshops Acts, was gtven 
by Mr. C. C. Hoare, H .M. IDBpector of Factories for this dist~ct. 
Most of the paper was historical, and Mr. Hoare wj.sely reframed 
from lecturing his audience upon their dotietJ, bot be concluded 
with a few hints, which may be OBefuU:>: repra<;toced. It behoved, 
he said many employers in Staffordshue aor~ously to study the 
beat m~aDB of carrying out the section of the 1878 Act as to pro­
viding fans or other mechanical means for removing dust generated 
by grinding, glazing, or po!isbiog. Each mao ehoul_d be made 
rOBpoosible for his own feoctug. In. more than one 108tan?e be 
had iuetituted legal pr~eedio~ a~amst rol.l~re for oeglectmg to 
keep tbe fencing of th~1r rolls 10 proper condtb~o when the owners 
of tbe ironworks had dtrected the men to do tbts. Mr. Ho~re also 
asked his bearers to aee that the abe tract of the Acts wl8 10 good 
order and that all notices of o~ht work, holidays for day workers, 
&c., ;..ere fixed in conspicoo011 poaitioue. _They most not a11o!' 
lads to be employed, especially those on ntght turn, unless then 
namee were duly registered. . . . . 

Tbe question of bogue certtficates 10 the cham trade JS uot to be 
allowed to go unanswered. The matt_er b~ no~ bee0: ~ken up 
by the United Chain Makers' and Cham Stnkers Aaaoetabo.n, who 
are preparing a report to be forwarded to Memb~rs of P .. rha~~ot 
for all British districts concerned in making cbatDB "for Bntiab 
ships or for use within the U oited Kingdom." It is declare~ that 
these "spurious obaios a re chiefly made by ~ersoos beloogtog to 
other traaes, who work at night in out-shops. ' It is asser~d that 
"large quantities of chains are manufactured in St.affordabrre and 
WorceJtersbire that are utterly unfi t to be sold in the markets, 
and which would not stand the Admiralty teet." The boyers 
depend upon bogus certificates which allege that a teat baa been 
applied. 

Tbe conti.nued excessive severity of the weather is oeceeaarily 
keeping up a brisk demand for aU ho011efire qualities of fuel, aod 
with a few exceptioDB collieries ar.e securing sufficient o~d.ers to 
keep them on practically fall. t1me. tt:be froz.en cor;tdttion of 
the canals is, however, coDBtderably mte~enng With wat~r 
traosit, with the result that a largely· 10crea.eed traffic IS 
thrown upon the railways, which they are not in all ca.see 
folly able to cope with,. and in not a few iuetaoc~s ~rge users 
of fuel for maoufactonog purposes are expen eocmg some 
difficulty in getting their requistte supplies. The commoner qualities 
of round coal, although they do not meet with any appreciably 
increased demand for iron making, steam, and general manufac~ur­
iog purposes, are moving off more freely for bo011e fire rt;quJre­
meots, with the result that a good deal of the surplus supplies are 
taken off the market, whilst engine fuel continues in generally 
good demand for mill purposes. The spell of severe weather bas, 
however, come too late in the season to enable colliery proprietor<~ 
to put up their prices,, but they are. firm at .full list rates, best 
Wigan Arley at tbe p1t mouth read1ly fetching lOs. 6d. to lle. 
Pemberton 4ft. and seconds Arley, 9s. 6d. to 106. ; common boose­
coals, 7s. 6d. to 8>.; steam and forge coals, 6s. 6d. to 7e.; with 
engine fuel ranging from 3s. 6d. for common, to 4a. 6d. and 5s. for 
better qualities. 

Tbe shipping trade continues only quiet, but with .leasened 
supplies offering at t~e port.s on the &ieraey, tbe_exceeStvely low 
quotatioDB re~otly rubog have for the moment d1sappeared, and 
ordinary deacriptioDB of Lancashire steam coal could scarcely be 
boogbt nuder Sa. to 83. 6d. per ton, delivered at the Garstoo 
Docks or the High Level, Liverpool. 

Barro,".- Tbe hematite pig iron trade is very inactive, and the 
position is made much more serioDB this week by the fact that 
6ve foroacee have bad to be damped down at Millom and Asknm, 
in consequence of the uOBuccessful effor ts made between ma.a~rs 
and men as to the terms on which a r-:lduction of wages can be 
brought about. Farther than this, a furnace has been blown out 
at Harrington, in Cumberland1 and now there are only twenty­
three furuacee in blast in the diStrict out of seventy-five which ore 
built. Noticee of redoetioo in wages have been given at the 
Barrow Steel Works, varying from 5 to 7~ per cent. It is not 
anticipated there will be any difficulty here, e.s work is so scarce. 
Prices of pig iron warrants aro rather higher at 42~. 4d. net ol8b 
liellers, and 42t. 3d. buyers. Makers quote 43~. to 441. per too 
net f.o.b. for mixed Bessemer oombere. Stocks have iocrea!ed 
during the week 500 to011, and now stand at 185,247 tone, or 
14,769 toOA more than in the beginning of the year. 

THE SHEFFIELD DISTRICT. 
(From our oum CorrU]X)ntltm.) 
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THE present condition of the coal trsd~ is very perpl~xing. The 
continued severe state of the weather 18 slowly telhng on the 
demand although t he quantity called for is not large enough to 
keep au' the collieries fully employed. Merch!-0~' stocks are aleo 
rapidly decreasing, and the coalowoere are begtont_ng to hope that 
they will feel at la.et a part of the benefit of the tncreased trade. 
Up to now bwrioeea ba.e been met from stocks, but, aa at.ated 
before owing to their rapid deorea.ae, agents in London have been 
able ~advance pricea in the beat qoali~~B _of ho~~:eehold fuel to the 
extent of 2s. per ton. The metropohs JS taking a very large 
tonnage, and this ha.e enabled a fretty general adva~~ of quota­
t ions at the pit. 'rbe cheapoeaa o other fuel makes 1t extrem~ly 
difficult even to sustain snob a small advance aa 6d. per too. W1th 
these ex~ptioos prices are about the same aa reported laet w~k. 
Silkstone bouse coal is quoted at 9!. 6d. to lle. per ton at. t~e ptt8 : 
Buoaley HoDBe makes from 8a. 6d. to 9a. 6d.; .other q~ht_iee from 
7a. 9d. per ton. There is only a moderate .bo8loeu domg 10 steam 
coal aod a limited amount is at present be1ng sent to the Humber 
ports. lllany of the leading collieries are ~orwarding a good eap­
ply by rail, the extreme cold weather havtog prevented owners 
OBing tho waterways. . . 

Du.riog last week a meeting of the S.outh Yorkshtr~ Steam~­
owners' Association was called to coOSlder the question of ma.king 
contracts for the expor t trade; the procee~iogs were conduc~ !n 
private. It is understood that an effort Will bo made to maintain 
a rate of is. 6d. per ton of 20 cwt. for best qualities. A fair 
bw;ioefs is being done with Grimaby, but it is considerably ha!D· 
pored by the large quantity of fuel sent from the Derbyabire 
collieries. Barnsley bards make from 7e. to 7s. 9d. ))!i'r too_; other 
qualities from 6s. fld . to is. per too. Gas coal cootmuee .m good 
request, wbich is uodoub~dly owio~ to the large quantity ~ 
for beating purposes. Pnces aro tirmer, bot abuoda~t soppliee 
prevent any substantial increase being obt:&i~able .. Railway co_m­
panies are drawiog large tonnages, and collien es bavtnQ'locomotive 
cootrncts no band are extremely well off at present. Small coal, 
engine fuel, and alack continue in the demand already repor ted, 
aod can be had at low rates. Good riddled elack ia quoted at 4!. 
to Is. 6d., e.nd ordinary pit slack o..s low as 2~. 6d. to 2s. 9d. per 
too. Tbe coke trade is not quito so good as it wa.e. Owing to ~he 
quiet state of the iron trade, the amounts aeot to Derbyahn e, 
North Lincolnshire, and other districts is only moderate. The 
output is atill large, _prices va~og !rorn 9s: to lOa. 6d. per too. . 

No improvement JS perceptible to the tron or steel t rade thJS 
week. Hematites a re quoted at !9s. to 5h. per ton, according to 
hraod ; bar iron, £5 to £5 5s ; Lincolnshire forge iron, ~·; 
Beassmer billets, £5 is. 6d.; Sieme011-Martin, £5 lOs. to £6; tires 
and axles £7 to £7 lOs. Rather more is doing in railway mate­
rial, such' ae springs, axles, tires, and similar goode. 

The returns of the Board of Trade for January disclO&ed, aa was 
expected, a coosiderablo fal~og-off in importa aod a slight increase 
in exports, as compared w1tb the opemng; moot~ of 1894. The 
importa amounted to the value of £36,753,068, Q4lamat £38,458,613. 
The decrease on the month was tberefore£1,705 646. The exports 
reached a totnl of £18,224.236. against £18,151,880 for January of 
1894, the increase being £72,356. The fore~ business done in 
hardware and cutlery amounted to £149,617, a.e compared with 
£149,436, tbUB showing a t:rifiing advao~ .last m~otb . The 
increasing markets are Rossta, Holland, BeljrlUm, Uw ted Statea, 
Cbili, Brazil, and the Argentine Republic. Decreases are 11bowo 
by Sweden and Norway, Germany, S,ain and Canaries, Forei,pl 
West Indies, British POEseasiona in South Africa, Aoatralaeia, 
British Po!sessioos in Eut Indies, and British North A.merica. In 
steel the falling-off is even more than was anticipated, the value 
sent abroad last month being £107,6 ~8, against £137,701. Tbia 
is within about £50 of the trade done in the opening month of 1893. 
The priocip<ll decreasing markets are Ruasia, Sweden and Norway, 
Germany, Holland, France, British East Indies, Auetraluia, and 
British North America. In fact, only two markets exhibited an 
improvement-Denmark, which ha.e advao~d from £2933 to £3194 
and the United States, which bas taken a value of £18,296, Q4lainat 
£14 962. Bat even the increased business done with the United 
StatOB is still about £8000 less than in the opening mout h of 1893. 

The coal t rade of the South Yorlulhire collieries with B ull during 
January reached a weight of 142 576 tons, a.e compared with 
145,008 tone for the opening month of 1894. Denaby Main is 
again at tbe top with 17.360 tons, against 15,312 tons for the 6ret 
month of la.et year. Wharncliffe Sukstooe comes second with 
10,680 toue, a remarkable advance on January, 1894, when the 
total weight eent from that colliery wa.e 2624 tone. A Weet 
Riding Silketone is third with 7696 tons, a.e compared with 4592 
tons, and Carlton ?11aio follows with 6976 tone, against 5664 toue. 
The foreign trade took 53,773 to011, which is an iocrea.ee of 5000 
tons on January ofla.et year. Sweden and Norway, although bead­
ing the list, did far less busioees than a year ago, the respective 
tonnages having been 11,342 and 21.250. Germany, on the other 
band, took 10,466 tone. against 4023 tons. Sooth America hat! 
dropped to 2655 from 6109. Belgium ha.e advanced to 2309 tone, 
only 905 tons having been sent to that market in January of la.et 
year. Egypt, France, and Holland h've all largely increued their 
tonoQil:e North Rueaia baa t.a~een ~51, against 1401, while Africa, 
which did not receive a Bingle too of coal from Eogland in Janoary 
of 1894, took 1305 tone la.et montb. Tbe quantity sent last month 
to Africa is about one-fifth of the entire wei~bt sent to that market 
in 1894. Sooth America figures in the list for 2555 tone, an 
immense falling-off on the figures of the previous Janoary, when 
it was 6109 tons. 

NOTES FROM LANCASHIRE. 
(From our own Corrupondent1. ) 

.Mandtuler.-There is still no new development calling for 
epecial notice in tho general position throughout tb.e iron tra~e of 
this district. I n pig iron for the most part boBtoess cootinoee 
meetly of a hand-to-mouth character, OOUilomers buying fifty tone 
where they 011oally buy five hundred ; bnt if anything, there is 
perhaps more fi rmoeas on the part of makers in holdi.og to their 
prices, and merchants are more chary abo~t. underquotiog. Here 
and there wbero special offers of quantities are pot for!'ar~ 
makers will givo way 3d. or 6d. per too, but generally tt JS 
becoming difficult to place orders at under correot quoted 
rates. 

Iron ore is in slower sale than ever, and, of course, in very 
email consumption. Prices a re st~ \dy at 83. 6d. for ordinary, 9s. 
to lOa. for best, and 12s. to 13s. 6d. per ton net at mioee for 
picked qoalitiea. 

Steel makere are short of work, and some good orders have 
just gone past them at lower prices than makers in this district 
can afford to quote. There is a poor demand for rails. Plates 
Me in fair oreler, but no new contracts have been booked 
lately. Steel castings are in good demand, and makers are well 
placed for orders. Other branches of the steel trade are 
depressed. 

Sbipbuilder8 and engineers are not booking any new orders, 
but remain very busy on old contracts for Admiralty and mer­
cantile account. 

Although it is generally conceded that unless a hard frost comee 
before Christmas it is of little nee to the skate manufacturer, there 
can be no doubt that the long spell of almost uninterrupted cold 
weather bas moved the entire stocks from the shelves, both of 
dealers and of makers. This will affect the bOBinese for oext year 
iu two ways-first, by getting rid of the accumulations, which have 
become coosiderable, owing to a succession of mild winters ; and 
second, by encouraging local firms to prepare for froate, which come 
unexpectedly as this did, immediately on the close of the old year. 
Several of the manufacturers state, however, that a grAat deal of 
the boeineu is in the inferior and low-priced goode, in which Ger­
many dominates the market. The principal oi one of our largeat 
houses hu had a letter from his traveller in the London district, 
who says that be could not do any bosioeaa in the cheaper ciU881, 
because the Germane undersold him in all these qoalitiee. In fact, 
the dealers told him they had given up buying English-made aka tea 
of the more popular sorts, beca011e they were unable to gtt quota­
tions anywhere near what were readily offered by the competing 
German houses. The better claseea of akatos, particularly in 
recent patents, which have proved successful, are pretty largely 
produced by Sheffield bo011es, a.e well as the Acme skate, whicb is 
indispensable in the United States. Bot the production of the 
Acme baa cea.eed to be a large trade in thia city, the Americaue 
having been able to overtake the most of it. 

Lancashire makers state their position to be precisely the same 
ae I have reported for several weeka past, and wttb regard to dis­
trict brands 363. to 86J. 6d. for forge to 38s. to 38s. 6d. for foondry 
remain about tho average figures for Lincolnshire, with Derbyshire 
foundry about 421. 6d. to 4S.. net cash, deliveted Maocheeter. For 
llO()d foundry brands of Middleebroogh makere are not quoting onder 
iSs. 4d. to 43>. 7d. net cash, delivered Manchester, but sales at 3d. to 
6d. uodeT these figures have recently been made by merchants. 
With regard to Sootob iron it would be difficult, except through a 

The coal trade is depreaaed, and sales are fewer than they havo 
been. Pric03 are onchaogen at 12s. to 14!. per too, while coke is 
in very limited demand at 17s. per ton, delivered. 

Shipping is still very fP'&atly depressed. Exporta of pig iron 
during last week from West Coast ports only reached 1900 tone, 
comparing with 6804 tons in the corresponding week of la.et year, 
while the exporta of steel were 5607 to011, compared with 3230 to011 
in the corresponding week of last year. The aggreQ'ate ehipmt>ote 
of pill iron and steel this year, eo far, have been 26,728 tone, and 
31,495 tone respectively, comparing witb 34,852 tons and 29.t865 
toDB in the correspoodto~ period of laat year, a decrea.ee of ~124 
to011 of pig iron, aud an tuorea.se of 2130 toDB of steel. 

THE NORTH OF ENGLAND. 
(From our OIC1Io Corrupondt:llt.) 

VERY little movement is shown in trade juat now, but it ia 
satisfactory to state that it is not worse than it baa hitherto been 
this month, which is a.e much as could be expected, taking into 
account the exceptionally severe weather, wbicb is stopping 
deliveries on every aide, and forcing makers to keep in their yards 
iron which baa been boo~bt and should have been delivered. The 
!!tate of affairs is most diSappointing, for wheo there was a reuon­
able prospect of improvement, aa there UBUa.lly ia in Febroary, the 
bad weather intervenes, and produ~rs are doing no better than 
they did in J anoary. Sbipbuilde~e have booked a fair number of 
orders recently, and for very large V818el.e, and are iD mtDJ a1111 
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better off for work than they were at any time last year ; 
but they cannot get on with it, u nearly a ll outdoor employ­
ment hu to bo suspended because of the inclement weather, 
and accordingly, ab•pbuildere being unable to accept delivery of 
the iron a:od steel which they have bought, t~ero is ~~ar work 
at the m1lle and forgea, and the consumption of p.g •ron is cor­
tailed, the stocks having to be added to in consequence. Local 
consnmption will not this month even equal that of Janoarr., 
though the Pales are actually bettor, and the increase in stock will 
not be very far short of that of la.at month if the weather does not 
quickly improve. But makers are not reducing production, a.a 
they believe that increaaed trade will be done next month when the 
ehipping eeason opens, and that there will be a considerable 
amount of briekn888. The exports to all quarters are much 
below the average, but then it must be remembered that all the 
porta on the Continent, to which this district sends the bulk of the 
pig iron that is shipped oversea, a re icebound, and that the ship­
me~ta foreign are much below even what they were la.at month, 
wb1le to Scotland the quantity of Cleveland pig iron that is de­
spatched from the Tees is not half the usual tonnage, for already 
a.a much iron is stored at Grangemouth as can be accommodated, 
and meet of it must remain there until tbe frost 'diaappears and the 
canal to the Glasgow district is open. In the ordinary coune of 
busin818 continental corummere and merchants should now be com­
mencio~ to buy iron for spring delivery, but there is very little 
inclination to do so at present, as the market is so uncertain, 
and buyers wait on the chance of seeiog lower prices, espe­
cially aa some merchants abroad are said to have sold 
Cleveland iron at rates below any which have yet prevailed, 
and if they have to cover at the prices that now rule, 
they will be losers. It is not expected that there will be much 
buying for forward delivery until this month is over, but the 
general opin.ion in this d istrict is that we have seen the minimum 
of prices, and that exports will be brisk as soon as the weather is 
propitious. This month to Wednesday night the shipments of pig 
1ron from the Tees reached 20,044 tons, as compared with 19,547 
tons in January, and 33,531 tone in February last year to 13th, 
but the weather of tbia month laat year v.·as very different from 
that which bas been experienctd this month. It ia the belief that 
there will be much activity in trade next month that keeps makers 
from blowing out any furnaces and redociog the production, 
though at p resent they are accumulating stock almost as rapidly 
u they did in January. But they a re holding the iron themselves, 
and much less is sent into the public warrant stores than might be 
expected, for Conn~l's increase this month bas only been 100,650 
tons, the quantity of Cleveland pig iron bold on Wednesday night 
being 1808 tons. 

Bn!in818 in No. 3 Cleveland pig iron has this week been done 
generally at 34.s. 6d. per ton, for p rompt f. o.b. delivery, and 
nothing below that bas been taken. It is chiefly merchants who 
have been selling at this price, tbe makers generally asking and 
in many cases ~etting 34.s. 9d. Buyers are ready enoogb to give 
this for delivenes to be made over the next two months, but 
makers are much leas anxious to sell than might be expected, 
judging from the rapidly increasing stocks; they, however, believe 
that bnain888 will be briak next month, when the navigation season 
open1, and they look forwa.rd to getting rid of some of the stock. 
Cle't'eland warrants rose 3d. per t~n on Monday to36s. 6!<'· cash-the 
beet price that has been recorded for three ween, but the advance 
was not upheld, for next day 2d. was lost, and at the close on 
Wednesday the sellers' quotation was 34.s. 4d. No. 1 Cleveland 
pig iron bas been sold at 36s. 6d., but will realise more next 
month, for continental consumers who take the bulk of what tbia 
district produces will have reaumed their imports of it. No. 4 
Cleveland foundry pigs are at 33s. 9d. , and grey forge at 33s. for 
prompt f.o. b. delivery. Mixed numbers of Ea.at Coa.at hematite 
pig iron are to be bad at 41s. 6d. per ton for prompt f.o. b. delivery, 
but 41e. 9d . ia the general quotation, and those who have to pay 
the present prices for materials can hardly expect to make any 
money at tb18 fia'nre. 

U anything, business in tbe finiabed iron aod steel industries is 
eomewbat better on the whole, and, except for bars, prices are 
firmer. The plate and angle manufacturers report a stronger 
demand, and when the weather becomes milder and the ship­
builders get back to work, they expect to be able to keep their 
mills going with a fair amount of regularity, as they will then 
ha't'e no difficulty in regard to specifications. Nothing below 
£4 12a. 6d. ia accepted for steel ebip plates, while iron abip plates 
are £4 15a.; steel boiler -plates. £5 12s. 6d. ; and iron boiler-plates, 
£5 1511.; iron and steel ship a ogles, £4 lOs.; engineering angles, 
£4 15e.; all less 2; per cent. diacount and f. o. t. 

The bar trade, which hitherto baa felt the depr~sion 1888 than 
other departments, is now more affected by dolnees, and orders 
are very few and for s mall quantities, wbicb would indicate that 
the small consumers, who are tbo chief buyers, are badly off for 
work. The quotation for common iron bare is £4 15s., loss 2! per 
cent. Rai.J.makers aro not better off, but manage to keep their 
mille in regular operation. 

A caeeof some considerable interest to iron and steel manufacturers 
baa been tried in the Official Referee's Conrt, to which it bad been 
referred from the Leeds A.fsizes. Me88re. R. Craggs and Sons, ship­
builder~, Middlesbroo~b, claimed £1500 damages from Mesare. Dor­
man, Long and Co., Bntaunia and West Marsh I ron and Steel Works, 
Middleeltrougb, for breach of contract. The defendants bad con­
tracted to 1npply during 1892 some 300 tons of s teel anglu, bulbs, 
ud bulb an~lee of Siemens-Martin qualityt to pass Lloyd's and the 
Bureau Ven ta.a tests. The plaintiffs saia they suffered loss by 
reaaon of the failure to deliver the steel at the proper time, and 
by its failure in quality. Thus they bad not been able to complete 
a v88101 in the stipulated time, and became liable to the ownen!. 
It wu ultimately agreed that tbo measure of damsgea should be 
£500, or £300 more than bad been paid into court, each party 
paying their own costs. 

The Yorkshire Dales R~way Bill-about which so much bas 
been beard in the North-is dead for this eesaion, for tbero was 
no appearance when it came before the Examiner on Standing 
Orders at the H ouse of Commons. The prospect of constructing 
a light railway in Sarledale is more encouraging, as the Chairman 
of the North-Eutorn Railway Company bas a.aked a deputation of 
the chief persons in the valley to meet him. It will eoft £40,000, 
and it baa been suggested that the local people should provide 
one-third, the landowners one-third, and the County Council the 
remainin~ third. At the ball· yearly meeting of the North­
Eastern Railway Company, Sir Joseph W. Pease, Bart., M.P., the 
new Chairman, said be had been on the directorate of the North­
EAstern Railway longer than any other member -since the 
amalgamation of the Stockton and Darlington Railway with it in 
1863. He was elected on the Stockton and Darlington Board in 
1853, and was one of those who conducted tho amalgamation of 
that undertaking with the general system of the North-Eastern. 

Tbe engineering indu.atries are quiet; bot some report that they 
are doing better than for nearly a year-in fact, they are better off 
for orders than they have been aince the strike of engineers and 
moulders last year. But the worst of it is, that scarcely enough 
to co't'er coat of production can be secured from customers. There 
appean to be 1888 difficulty about securing orders, and it seems 
likely that the worst in prices ha.s been touched. 

The deliveries of coal have increaaed, as shipments can now be 
carried on without hindrance, tho weather having moderated ; and 
the collieriea, therefore, a re more fully employed than they have 
been at any time tbia year. The extent to which the bad weather 
affected the trade may be seen in the fact t hat the exports of coal 
from north-eastern por ts last month ouly amounted to 1,262,325 
tom, or 328,373 tons leu than in the corrGSt><>Dding period of last 
year. Prices are firmer , but not equal to those of February last 
year. Steam coal isla. 8d. per ton cheaper. The Swedish State 
Railway oontraota have been placed at 12s. 5d .

1 
delivered at Stock­

holm, thia being la. 5d. cheaper than lut years figure. The bulk 
of the coal will be eupplied by thil di.etrict, but 10me will be eent 

THE ENGINEER. 

from South Yorkshire and Scotland. Coke is firm at the figure 
which tbe syndicate have for eeveral months adhered to. 

NOTES FROM SCOTLAND. 
(From our Otm CorTapoJUkni.) 

TI:IERE bas been o. somewhat firmer tendency in tbe Glasgow pig 
iron market this week, with more warrants changing banda than of 
late. Business bas been done in Scotch warrants at 4ls. 3;d. and 
418. 4d. cash. Cleveland iron has been qniet buteteady at 34s. 3lsd. 
Hematites have been inactive, as far as warrants are concerned,~ at 
42s. 3d. for Cumberland and 4ls. 3d. for Middlesbrougb iron. 

The Forth aod Clyde Canal, along which the pig iron brought 
from the Cleveland district into Scotland is conveyed from Grange­
mouth to the iron districts of the West, bas been completely 
blocked by ice. The same thing bas not occurred for a large 
oomber of years. Little inconvenience baa so far r~ulted , bow­
ever, tbe merchants who impor t the iron keeping good stocks of 
it, in case of such an occurrence. The stoppage of the canal baa 
at tho same time led to the suspension of work, either wholly or 
pertly, in a variety of directions along its course, and this bas been 
most apparent in connection with the coal trade. 

One or two furnaces have been changed from the production of 
one class of iron to another , bot tbe total number blowing remains 
74, compared with 61 at this time last year. There are now four 
furoo.ces producing basic iron at Gleogarnock. 

The prices of the special brands of makers' iron have been 
reduced in most iustances 6d. to ls. per ton. G.M.B., f.o.b. at 
Glasgow, No. 1 ia quoted, 42s. 6d. per ton; No. 3, 418. ; Monkland, 
No.1, 43s. 6d.; No. 3, 4le.; Carnbroe, No. 1, 45s. 6d.; No. 3, 
42s. 6d.; Clyde, No. 1, 48s. 6d. ; No. 3, 45s. 6d.; Gartsberrie 
and Calde~, No. 1, 60s. 6d.; No. _31 ~6s.; Summe.rlee, No.1, 51e.; 
No. 3, 46s., Coltness, No. 1, 63s. ti<l., No. 3, 50s., Gleugarnock at 
Ardrossan, No. 1, 49s.; No. 3, 45s.; Eglinton, No. 1, 46s. 6d. ; 
No.3, 44.s.; J?a.lmellington at Ayr, No. 1, 45s. 6d.; No.3, 43s. 6d.; 
Shotts at Le1tb, No. 1, 53s.; No.3. 50s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4578 toos, compared with 3123 in the corresponding 
week of last rear. _ Tbere.was dispatched to Anatralia ~35 tons ; 
South Amenca, 256 ; Ind~&, 132 ; Germany, 45 ; Belg~um, 20; 
Holland, 10 ; Spain and Portugal, 110 ; China, 30; other conntries, 
105 ; the coastwise shipments being 3336 tons, against 2413 in the 
same week of 1894. 

Scarcely any improvement appears in the demand for pig iron 
either for bome use or shipment. At home work bas been much 
interrnpted by the severity of the weather, supplies of both water 
and ga.a having been cut off in numerous cases. In one or two of 
tbe Clyde shipbuilding yards a total suspension bas taken place 
from this cause, and great sofferiog baa been entailed upon 
numerous sections of tbe working cla.csos, the building trade in 
parLicular having been at a complete standstill for several weeks. 

The 6niEbed iron trade ia dull, the orders avai.lable being insuffi· 
cient to keep the works anything like actively employed. In the 
export section of tbe trade there is practically no improvement, and 
pnces are unsatisfactory. 

Steel makers, having failed in obtaining adequate prices, have 
made a claim for a redaction of 5 per cent. on the wages of the 
higher paid workmen. It ia not proposed to reduce the others at 
present. The claim will be submitted to the decision of a board 
of arbitration, who, it is hoped, may be able to bring about ao 
amicable arrangement, 

In the coal t rade thoro baa been an activo inquiry for home con­
sumption of household coala, the prices of which in some localities 
have been raised to consumers. ThiE is due entirely to the diffi­
culty of trau.aport, many of the railways as well a.a the water­
ways baviog been blocked. The shipments at Glaegow have 
improved, but, on the other band, they have decreased at some of 
the E:1st Coa.at ports. There is improvement in the trade as a 
whole. 

WALES AND ADJOINING COUNTIES. 
(From our cncn. CorTupondent.) 

A~ important meeting of colliers was held at Aberdare on 
Monday, when it was decided to support the candidature of Mr. 
David Morgao, miners' agent, for the County Council. The meet­
ing passed a resolution strongly approving of the efforts made by 
the agent aod executive committee in the endeavour to sett le the 
dispute which existed amon~st the timber men and rippers at the 
Aberdare-Mertbyr stAam colliery. The meeting next proceeded to 
diacuss a p<?int which is of the first importance to the whole of the 
colliery diStrict. This wa.a the question of high explosives, namely, 
carbonite and ammonite, at the Lower Dnffryn and George Pita 
collieries. 'l'be conviction of the meeting was, that as Mr. McNab 
bad introduced ordinary gunpowder, in a form which was perfectly 
harmless, and would not ignite coal du.at, the use of the higb 
explosives was not reqnired, and in the opinion of the meeting­
formulated into a resolution-a protest was ju.atified agaiust the 
Government for introducing a measure to p revent the use of gun­
powder in collieries. The meeting in q uestion represented the 
Aberdar~ and Mertbyr Colliers' Association, bot the opinion against 
high explosives will very likely be echoed by the general body. 

'fhe coal returns for January are aatidactory, and show an 
increase from Cardiff, Swansea, Newport, and Llanelly collectively 
of 117,850 tons, as compared with the corresponding month of last 
year. C&rdiff total was :-Foreign, 936,414 tone; coastwise, 
158 430 tons. Newport :-Foreign, 172,481 tous ; coastwiso, 
76,031 tons. Swansea :-Foreign, 76,905 tons; coastwi.cte, 50,203 
Llanelly :-Foreie-n, 12,067 tons ; coastwise, 5690. With regard to 
the other industn es, Cardiff nearly monopolises tbo whole of iron 
and steel by despatching 1631 tons, to 52 tou.a from Newport, and 
24 tone from Swansea. So in other exports Ca.rdiff sent away 9834 
tons of coke, to 743 tou.a from Newport, and 862 tons from Swan­
sea ; and 21,601 tone patent fuel, to 2475 tou.a from Newport, Mon., 
and 12,314 tons from Swausea. Doubtlees, as the spring advances, 
there will not be so marked a difference in some of the shipments. 
The severe frost and generally bad weather of late bas told heavily 
on coal shipmonta. The Cardiff total last week waa scarcely 
2501000 tons, Swau.aea 22,890, and the average waa not maintained 
at Newport. Fully half of Swansea total went to France, and tho 
United States took 2145 tons anthracite. 

The tendency of the coal market at Cardiff at the beginning of 
the week was upwards, but by mid-week prices fell about 3d. per 
ton, and remain rather d ull. The latest quotations show this :­
Beet steam coal, lOa. 3d. to lOs. 6d. ; seconds, lOs. to lOs. 3d.; 
dry, 9e. 6d. to 9s. 9d.; first.claas Monmouthshire, 9s. to 9s. 6d.; 
second, Ss. 9d. to 9a. 3d.; best emall, 4s. 6d. to 4s. 9d.; secondl 
4s. to 4s. 3d. House-coal abows an increasing demand, ana 
slightly better prices, in sotne cases a diatinot advance of 3d. 
Best is quoted at lOs. 9d. to lls.; No. 3 .Rbondda, lOs. 3d. to 
lOe. 6d.; small,&. 3d. to 68. 6d. ; No.2 Rbondda, Bs. 9d. to 9s.; 
small, 4s. to 4s. 3d. 

Coke is not quoted firmly, and inferior fomace is now offered a.a 
low as lls. 9d. to 12s.; beat, 13s. 6d. to 14s. 6d.; foundry 1 15s. to 
16!.; specialfoundry, 22s. to 23a. 

Patent fuel is improving in demand and price, and 3d. per ton 
advance is noted. Best brands realise 10.. 6d. to 10.. 9d.; inferior, 
lOs. to lOa. 3d. Pitwood stocks remain full, and prices are in con­
sequence rather weak. Good timber is quoted at 14s. to 14s. 3d. 
With regard to this trade it may be notod that the tendency is 
upwards, as little tonnage bas come in on account of the weather, 
and anything like a good demand clearing stocks will send prices 
Dl_). Local agitation ia getting on again in the d irection of sub­
etitnting steel for timber in colliery beams and pit prope, and it 
is maintained that if colliery owners will only face the initial out­
lay, they will soon find steel more economical than wood. One 
ueertion made by an authority of standinc in Glamoryan il that 
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foreign wood coming to the coal porta ia deteriorated by submer· 
aion for a long time in the water, thu.a losing ita preeerntive 
qualities, t urpentine, &c. It woald be well for the trade to take 
up the question, and investigate in their own intereets. 

I regret having still no improvement to record in iron and steel. 
The leading steel works continuo to import ore ~ely from Bilbao, 
Blaenavon having three large cargoes tbia week. Stagnation seema 
increasing in most branches, and in neither is there any deg ree of 
brieknesa. A small make of merchant iron, small goode, and a 
moderate average of steel bare for tin-plate works, constituted 
pretty well ull that is doing, and I see tbat, unmindful of the 
distresa existing, more or Jess marked in all the Welsh induatriee, 
t here is an intention on the part of one section of the ironworkers, 
the mechanics, to end the eliding scale. 

!roo and steel qoot:ltions are practically the same as last week. 
Glaegow pig is slightly firmer. Heavy rails remain at £3 15J. to 
£.1 17a. 6d.; light from £4 7s. 6d. Bessemer steel bars are at 
£3 15s. to £3 17a. 6d. Siemens bESt from £4, On 'Change, 
Swansea, it was stated tbat the decrease in the make of tin-plates 
bad averted a further fall, so prices remain at their late figures. 
Bessemer cokes from 9a. 6d., and Siemens from 9a. 9d.; tero81!11 

183. 9d. to 22s. 6d.; and best charcoal lOs. 9d. to 12s. 6d. according 
to brand. Swansea anthracite from 83. 9d. to 12s. 6d. 

The Swansea Harbour Tmstees have furnished the following 
official return for la.at week of tin-plates received from the works, 
shipped, and in stock :-Received, 87,714 boxes; shipped, 87,006 
boxes; leaving in stock 234,842 boxes. It will be noticed t hat 
make and shipments are closely approaching each other, and in 
the opinion of competent judges of the situation, this, brought 
about by the laying by of many of the mills for a time, will bave a 
tendency to mend matters. Bot what is wanted even now is a 
larger reduction in wages. On 'Change this week it was fi rmly 
stated that the only remedy is the farther stoppage of miliP. At 
Briton Ferry eighteen mille worked last week. In tbis quarter the 
weather bas told severely on the extension of the Briton Ferry 
Works, and labourers have suffered. 

The disposal of the relief fonds in connec tion with the Cilfynydd 
disaster, yet unappropriated, and which amount to over £16,000, 
was the r.ubjeet of an important meeting at Cardiff this week. The 
meeting was composed of miners' leaders, and the decision a t the close 
was to submit the whole question at issue with the permanent 
society to the arbitration of the ex-mayors of London, Cardiff, 
and Newport, Monmoutbsbire. 

At the Welsh House Fuel Company's Works, Newport, on 
Tuesday, a boiler 2-ton weight, wa.e blown over 200 yards, and two 
men and a boy were seriously injured. The effect of the weather 
is acute on aU pipes aod machinery. At the port the hydraulics 
are constantly affected, to the great hindrance in loading coal. 

Dist:refs is great at Cardiff, Swansea, and Newport, and more 
or less throughout the district on account of the hindrance to 
nearly all outdoor employment, building, labour at the docks, and 
at the surface at the coll;eries. This is prompting the humane, 
and a.a usual, tbe Marquis of Bote and Sir W. T. Lewis are open­
handed, and gcod work is being done by all the local antbori tiu. 

A fatal accident in sinking is reported from Abertillery, by t he 
upeet of the" bonk," foo.r men being killed. 

Ship repeiriog at Cardiff is becoming notable. The steamer 
Rotber6eld, 4500 tone, was placed tbia week on the Windsor slip­
way now llcquired by Mordey, Carney and Co. Thia is the largest 
yet grappled with. 

1 mncb reg ret to place on record the death of Mr. T. Jones, 
cashier, Dowlais Works. He succeeded Mr. Maynard Harri!on, 
who ia still represented in some of the North of England works, 
and was in all respects a Dowlais mao, the contemporary of Edward 
Williams, Middlesbrougb, and of W. Jenkins, Consett. He died 
very sudden.ly, Sunday evening, from cardiac syncope. 

NA YAL ENGiNEER AI'I'OINTM:Bl\'TS.-The followiru{ appointments 
have been made at the Admiralty :-Staff eo5Poeere: D. Griffin, 
to the Scylla; G. B. Alton, to the Talbot ; F. A. Cocks, to the 
Devastation. Engineer: A. J . Carnt. Assistant-engineer : T. J . 
Morgan, to the Scylla. 

LIYERPOOL ENGlNBBRfNO SOCIETY,-The uaual fortnightly meet­
ing of this Society was held at the Royal Iu.atitntion, COlquitt­
street,· on Wedneeday evening, February 6th-Prof8B80r H. S. 
Hele Shaw, M. lust. C.E., president in the chair- when a pafer 
was read by Mr. Henry H. West1 M. Inat. C.E., M. lost. N.A., 
entitled "The Principles of Stahcal Stability in Ships." The 
discussion upon the paper was adjourned to the meeting on 
February 20th. 

E:\GLISB E~CTh"E IN CBn'A.-The first of a set of three new 
pumps recently forwarded by M888r8. Hathorn Davey and Co. 1 
Leeds, to the Chinese Engineering and Mining Company's works 
at Toogaban was started on Monday morning, December 3rd, at 
their No. 2 shaft . A select company was invited to witneu the 
turning on the steam. Amongst those present were, the company's 
secretary, Mr. Toog Kai-aun, Mesare. Lo Tao-sing, resident 
administrator, and ,V, Wan, miniug engineer. The foreigner& 
present were :-M899rs. G. Short, colliery eng!neer; J. Hoare and 
G. Martyn, reviewers of works ; E. Binks, W . Guy, and A. H. 
Mackay, of the mining company. All being ready, the signal to 
start was given ; and tho manufacturer's representative and erector, 
Mr. R. Buckle, turned on the steam. Atthefirststroke of tbeeo~e 
a large quantity of Chinese crackers and fi reworks were igmted 
with good effect. Cake and wine were afterwards served to the 
company, and "success to the new pump " was proposed by Mr. 
Toog Kai-sun, and enthusiastically d runk by the company. T he 
new pump so succ8B8fully started is one of the latest type of 
Hathorn, Davey and Co.' a well-known differential pnmping engines, 
with a double-acting ram of llin. diameter and 4.ft. stroke; it 
throws 475 gallons of water per minute from the bottom of the 
No. 2 shaft to the surface, a distance of 300ft. The eogiues 
referred to consist of three compound surface condensing differen­
tial underground pumping engines, having cylinders 18in. by 30in. 
in diameter by 4ft. stroke. Each capable of raising 475 gallons 
per minute 300ft. vertically. 

LEEDS ASSOCIATION OF ENGTh"'BE.RS.- At the monthly meeting of 
tbia Association on Thursday, January 31st, the President, Mr. S. 
Thornton, in the chair, Mr. James Bowers read a paper on 
"B~lanced Slide Valves and Piston Packings." He said that iu 
tho years 1890 to 1892 upwards of twenty patents were taken 
out for balancing slide valves. The objection to these wu the 
number of loose working parts, which, being covered up in the 
steam chest, coald not be eeen, nor was any provision made to 
ascertain that they were acting. He then described an arrange­
ment, simple and efficient1 consisting of an ordinary slide valve 
planed, on the bank of which was bedded a plate with a piaton 
caat on it, fittin~ in a cylinder cast on the steam chest cover. 
Bolted in this cylinder was a copper diaphragm, slightly elastic, 
to which the upper end of the piston was attached. The differ­
ence in area between all the surfaces acted upon by the steam in 
either direction was just sufficient to keep the valve to its face, 
and Mr. Bowers explained the method of calculating the required 
area. In reference to piston packings, be also drew attention to a 
special form. The piston and paokio~ rings constituted a solid 
block, the rings following up any wear m the cylinder and doing 
all the work. Two rigid rio~ were forced apart laterally on the 
piston body by a series of ap1ral springs, and, being turned on the 
rim to an angle of about 75 deg., they wedged two external 
elastic rings into close contact with the sides of their receea and 
the wall of tho cylinder. The pressure all round being equal, the 
cylinder coald not wear oval, and when used in piston valvee the 
rings could not be compressed when paning tbe steam porta. The 
paper was illu.atrated by diagrams and specimens of machinery. 
An animated discussion followed, in which Meears. H. McLaren, 
Towler, Wood, Benton, Welbury, Dickeu.aon, Blackburn, Thornton, 
Drake, Lupton, and Tempest took part, some of t.he epeakere 
faTouring other methode of balanoing and packing. 
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THE PATENT JOURNAL. AMERICAN NOTES. 
(From our OlD It Corrupcnu.Un.t.) 

N.ew YORK, February 6tb. 

~td fTom "Tlte IU.utrGUd 06fciGl JowMWll of 
Pallftu." 

Appllcatlon !or Letters Patent. Ul\"T1L the apprehensions of another panic o r 
depression are r em oved, no im provement can be 
reasonably expected. A t this writing an ani­
mated debate is in progreu over the wiaeet 
policy the Goverument should pUI'8ue. The 
masses of the people denounce the policy which 
compels such a Government to borrow money. 
I ts entire policy will be reversed under coming 
Republican rule, thoogb tariiJ duties will be kept 
at the lowest safe limit. General bll8iness is 
improving slightly. All manufacturing and trans­
porting companies will be b uyers of equipment&, 
supplies and mater ial. The volume of business 
will be decid edly lAr ger fo r the coming spring 
than laat. A temporary d ulness haa overcome 
the iron trade. Pig iron is quiet and weak. 
Billets fi rmer; steel rails steady a t twenty-t wo 
dollars at mill. Gi rder rails twenty-four d ollars. 
Nail makera are increasing p roduction again . 
The p rospects are favourable for a quiet, steady 
expansion of demand fo r almost all material. It 
is possible that a settlement of tbe Government 
financial policy would eo s trengthen confidence in 
railroad circles as t o lead to the purchase of a 
lArge volumo of equipments and rolling stock, 
which are badly wanted. 

• • • When patents have been "communicated " the 
name and addreea of the communlcatlo8 party are 
printed ill ltallc9. 

80th J GolVBI'Y1 1895. 

2095. CmCVL&ll KlnTI'Ili'O M.a.OJllliD, J . HJgb.am, H an­
ch.eeter. 

2096. RKDuo1No FatcnoN ill 8Lole& Vuva, T. Blake­
borough, Brlghouao. 

20117. 8.ucrv Vuvl8 B. Cockburn, G~w. 
20118. C.uTlllo Lo11o LuoTB8 of Mnu, fV. J . Wt.JTOn, 

Leeds. 
2099. l'Xlll>ANTB for GAS L.uns, .tc., W. Beal, Bir­

mingham. 
2100. OutJ.s for Eucrarcu Du.TRUIOTION1 G. Schultz, 

Liverpool. 
1!101. ABsoBBr;NT Tow&t:.a or P.ule, R. Ecroyd, London. 
2102. STARTING and StOPPINO APP.a.JU.TUII, J . Dulait, 

L iverpool. 
2108. M.&CD...LNrou OootuNo PoT, J . V. Moore, London. 
2104. Ru.l'lNO and JilOWINO lllACRUUIII1 J. Picken, 

Glasgow. 
2105. tsucrv 8n&llUP1 B . .Fra.eer and A. H cHardy, 

Gla.egow. 
2106. :&Ioelc TrnwlUT'lNo H.t.c u NJ:, G. T. Plunkett, 

Dublin. 

LAUNCHES AND TRIAL TRIPS. 

Messrs. Edward Finch and Co. laonohed at 
Chepatow on the 12th inst.'v the tug Mindello, 
boilt to t he order of the S t. incent Cape Verde 
Island's Coaling Company. Her dimensions are 
55ft. by 12ft. 6 in. by 7ft. Sin., and abe will be 
fitted with engines llin. and 22in. by 15io. stroke, 
and boilers 7ft. 6in. by 8ft. 6in. lon.g . 

On 8th iost. the launch took place from the 
building yard of Measrs. Napier, Shanks and 
.Bell, at Yoker , of the s teel screw s teamer 
Sheogking, built fo r Messrs. John S wire and 
Sons, L ondon, and intended for their Chinese 
coaating trade. She is 260ft. by 88ft. , with a 
shade deck and deckbonses for the accommoda­
tion of a large nu mber of paaseogers. The 
engines, t o be supplied b)' Messrs. David Rowan 
and Son, a re of the mo't 1mproved type, and the 
vessel will be completed with steam cranes, 
winches, &c., of the most complete description. 
The owner s were represented at the launch by 
M r. J . B . Scott, and the vessel was named by 
Miss Shanks, of Belgrade Villa, Pollokahielde. 
The S hengk.ing is the eleventh ve.el built by 
Napier, Shanks and Bell for service in C hina and 
Japan. 

On Saturday last t he e.a. !ale of K ent, which 
baa been built by M8118ra. Ropner and Son, 
S tockton-on-Tees, to t he order of Meeers. Dixon, 
Robson, and Co., of Newcaatle-on-Tyne, was 
taken to sea fo r the trial of her machinery and 
adjuatment of compueee. The steamer is of the 
following dimensioM, viz.:-Length between 
perpendiculars, 315ft. ; breadth, 40ft. 6in. ; depth 
moulded, 23ft. 7in., and bas r eceived the highest 
class at Lloyd's. She baa a half-poop, raised 
quarter d eck, and a partial awning deck extend­
ing continuotl!ly from abaft the engint~-room to 
the bow, with chart and wheel-house amidships, 
and also a large iron bonse containing commodi­
ous quarters fo r the engineers. The saloon and 
cabins fo r captain and officers are in the poop 
aft, while the crew and fi remen are berthed in the 
forecastle forward. Her triple-expansion engines 
a re by Meears.Bla.irand Co., haringcylinders22~in ., 
37in., and 61in. diameter, with a piston stroke 
of 42in., which are supplied with steam from two 
large steel boilers having a working preeeore of 
160 lb. The hall and machinery have been built 
under the super vision of Mr. Dykes, the owner's 
superintendent, who was pr esent. 

On Friday, the 8th February, Messrs. Wm. 
S imons and Co. launched com plete, with steam 
u p and ready fo r work, a steamer for carrying 
sewage sludge. It is built to the order of the 
Salford Corporation, onder the direction of Mr. 
J. Corbett, their engineer, and is capable of 
carrying 600 tons of dilnis. H will receive ib 
load at the Sewage W orks below Salford, and 
convey i t outl'ide the M eraey into the open, a 
dista nce of fift y to sixty miles. The vessel11 very 
strongly constructed, the hull , boilers and macbl­
nery being to Lloyd 's 100,\ Claas, and will have a 
speed loaded of ten knots per hour. The hull is 
constructed of steel, divided into ten water-tight 
com partments, and has a raised d eck foreca.stle. 
Accommodation is p rovided fo r the officers amid­
ahipa. T be engines-two seta- are of t he triple 
expansion type, driving twin propellers, and 
steam is provided by two steel boilers of 160 lb. 
working pressure. The hopper is formed of foor 
tanks, each of 150 tons capacity, fo r the reception 
of the sewage; t hey can be filled separately 
or simnltaneoualy as required, and MD be die­
charged by a d istributing arrangement fixed on 
deck. The veaael is DAmed the ::>alford. 

2107. T.a.su OUTLuv, P. T. Smith and W. Tyzack, 
Sheffield. 

2108. Soc...,....,r.r,.,.s of Mmu4' Ptco, F. Willoughby, 
Sheffield . 

2109. Ana, J . Wall, Sheffield. 
2110. Fm'OLIS for UMJIULLAS1 &c., E. F . Wickham, 

London. 
2111. Bou,ay Bx.o~ or Ptnus, T. W. Green, 

London. 
2112. OIL L~, R. Wlleon, London. 
2113. GtnDJ: BucJtn for DooB · BOD, F. Banks, 

London. 
2114. Exnu.crtNO GoLD from O.u, A. de C. 8oott, 

London. 
2116. lUTBoD of BU."DINO DOO'I:JMDTS1 G. W. Mallet, 

Brighton. 
2116. PBOTJ:Cl'Il!O TB008JtB BOTrOMll, A. B. C. Burrow, 

London. 
2117. NEW ClOAll Cu nl:ll and LIOIITD, F. Schultz, 

London. 
2118. Vn:wn~o 8nBJtOSCOPIO P lOT'U'llU, E. de Pa.u.­

( P. MoU~a.-d, p ,'(,,tct ) 
2119. 8~:cuRINo t!Bl&T, &c. , :>ruDB, J . D. J onee, 

London. 
2120. Br&OT.a.ou C.a.n, E. A. Darllog, London. 
2121. FOOTHOLD GALOCBJI8, J . F . o· tsrien, London. 
2122. Sa. w iNo Jiboanus, F. W. Kitto, London. 
2L28. BAr& I v A.PPLU.Nca for TIU.llCA.JIS, B. B . Btoltl.Dg, 

London. 
212t. Poatuu Elousa, P. Oave, London. 
2126. BB08B:I81 P. R. J . WUU..-(C. W. Roche, 

canada. ) 
2126. W.a.T&Jt · CL08lt't P.Llll or Burm, T. Salter, 

London. 
21117. BI1Blf&Ba for LAlolPI, W. lforga.n.e, London. 
2128. BLJ:V.LTil!O A.PP.UU.TV11.1. G. G. B unt, London. 
2129. lUCII.UB Guxs, G. V. Tosbery, London. 
2JSO. WBDCBI81 A. J. Boult.-(Thc Moul>crg Wrntch 

Compa"Y• U" oud St4tu. ) 
21Sl. .IUCILUilSM for Tvrz warrua, G. Salter and J . 

8. Foley, London. 
2182. AD.ru'sTl:No the Bun of CuTS, F. Woodhead, 

London. 
21S3. ELSOTBJc B.a.TRBtD, J . Pogneaux, London. 
2184.. ELI:IO'TJUo SloNuu:so A.PP.UU.TV111 A. B. y Baqu6, 

London. 
2155. APP.UU.TI1S for RuluO&JU.TIN01 A. J . Adameoo, 

London. 
2156. .AllBOa Pu3s, J . H . Sheridan, J . B. Dale, and 

P. B . Farrell, London . 
2187. hnrTmo Tln.loJU..Pa, C. A. Beck and C. Rock, 

London. 
21SS. Tlu..-qFD.RJNOGooneoniU.n.w.a.n, B . B . Liveeey, 

London. 
2189. LooMll for WuVINo Ramon, J. Relxacb, 

London. 
21•0. E.uLOatoN ENonru, T. GUbert-RiliMU, London. 
2141. DmfnST OL.Lllre, R. Richter, Berlln. 
21•2. PRn!Tnlo HAcat:-'&11, W. B., J . K. , and W. W. 

Foord, London. 
n•s. :PNKmu.TIO TUI.I: Am VALva , J . M. Dnm.atrey, 

London . 
21«. Cvcx.a, C. Paulitachlcy, London. 
2146. lUNmr.a.cruamo Sw..Dm F ABIUoe, J. Dietsch, 

London. 
!146. FLY O.a.roDBII, F . Tunbridge, London. 
2147. B.INOII for B oLDlliO, .tc., CO'Ruun, W. Woolf, 

London. 
Slit Ja"vary, 1895. 

21~- WJ:JoBT GUBINO for Btcvcue, A. J . T. Chlnner, 
London. 

2H9. Ol<l.Ul MANVI'AC'IVB&, K . Du.uet. Baden, Ger­
many. 

2160. OYcu BII.ACJ: A TI'ACliJOST1 B . Rogere and T. 8 . 
8he•Ung, Bl.nn1Dgb•m 

2151. ll!la.LNDUCZNT GAS LIOBT Ma'TLU, T. Andrew, 
London. 

2162. C&aTAIN Wovu F.r.IIBJC81 G. and F. Prleetley, 
Bradford. 

!!15S. B YDUtJLIC or PLum PIUI&IlUU MOTON, 8. B. 
Wright, Liverpool. 

2164 lbolSHJUNo T.r.I•, M. Ball!nger and W. Baynton, 
London. 

21M. Buuu ToD.J:T W.t.anu, W. B. Chue, jun., 
London. 

2166. ADJUST ABU Sn.u~ or V uouB B.a.m, T. B. Curtl.a, 
BrilltoL 

2157. B OLDU'IO BLIND or other Ooa.oe, E. R. Wothored, 
Woolwich. 

2158. IUTBOD of PllllfTlNO on BlSQO J: POTrJ:av, T . 
Bolt, Stoke-on-Trent 

2159. SU'PPOBnNo BLACKBOA.ADBon E..uJU.II, W. Woolard, 
H orta . 

2160. FUlflif&L 8TOPPI:R1 J . Rlxon tuld W. B_,nton, 
London. 

2161. GZI'ITLDID'II RJ:VUUIIB LJ: TIIOU8J:M, J . Carse, 
Northumberland. 

2162. OASJ:MINT FASTDEB, B . Berry, Credlton. 
216S. 8~Vllll!O TDLU upon Oo.a.CB WBDI.e, N. Munro, 

Glaegow. 
2164. )(ou Tau, W. Ander110n, Glaegow. 
2165. CYou To1: CLIP, F. Orabbe ana E. ll. P&riroy, 

Swan-. 
2166. SLJDJ: R'OLIS, N. Pickworth. Mancheeter. 
2167. Bunolf Snow C.t.ll.D8, T. Morton, Blrmillgham. 
2168. LooMII, E. Bindle, G. B indle, and E. Lece, 

Halifax, 
2169. APP.AII.ATUifor Tn.~o CASu, E. Edwvda, Blr-

21~'!:':in Pm I'BonoToa, J . B. B.ardiaty, Bandl-
acre. 

217l. M•mu'-'ICAL PoW&.a, W. Burne and J . and J . A. 
McLay, London. 

2172. Loco, B . D. Fitzpatrick , Glaagow. 

2182. Euon.Jc I • .a.VP, G. F. Atbee, BrtrbtoD.. 
2181. Ullllluu • Bncu, L. &ndberir, Berlln. 
21St. Pl01ou FuJo lfotJLDlB'OI, G. W. Butt, Little­

hampton. 
2185. l'oLDmo Ca.u:as, B Sch•eelnger, Derlln. 
2186. B1cvcu and other BP.&lflflWI, u. L . Parkin, 

Bheffiel.d. 
2187. &PCTY :8KD8'1'UD Gu.u.D, F. J oT<Lm. London. 
2188. DunLLJNO and G.uiYUlfO On.a, R . V. Horsfall, 

lfancheeter. 
2189. Bu.uAa'O T.ABt.a, A. and B . Norman t on, lfan· 

cheater. 
2190. KlnTI'I5o lUc BDa, W. a.nd 0 . W. Barrlaon, 

Kancheeter. 
!101. 811LJ'lUTJ: of .A..KxolnA 8.ArUBATOB, P. Duggan, 

Boeherv111e. 
2192. H oLDlliO Boume, P. 8mlth and 8. Ambler, 

London. 
2193. BO'ITL& 8TOPPD.INO, R. J. Utquhart.-(M. Lou:e, 

(;(nnany.) 
21114. OYou Tr.u VALva, J . C. Ball and W. G . B all, 

London. 
2195. Enrca 8AT111L.LTOB for LUOL10BT1 W; Boulder· 

shaw, Liveraedgc. 
2196. VAlUU811 and 8oLV&IfT for Jfn.u.e, B . Orowthor, 

London . 
2197. 8o'&DNUIO and WuBmo CoAL, A. B. Southall, 

Sheffield. 
2198. Box-x.zn and t!r.Alf1fUI8, R Downham, London. 
2199. M&.uuamo Qoa"Trrra of BruuTS, A. Senior, 

London. 
2200. 8TJ:BJLl8&D Fn.TJ::M, 0. W. Br.mdenb\U"f and F. 

B . Pott, London. 
2201. OaucnsLJ:8, J. W. 8 . B olt, 8 . B argroana, and J . 

Daviee, Liverpool. 
2202. BooK Ran and ABJII Burroan, T. G. B arli, 

Manchester. 
2203. C.U.BON, 0 . W. Brandenb\U"f and F . B . Pott, 

London. 
HOt. Bmva EXPAl'll>D S, F. P. Wright, LiverpooL 
ZtOS. Sorrumo and PU.li'YlNO W.a.DB, B . T. Wright, 

London. 
2206. EooNOJIIlllllfO Bou.n Fan, E. )(, Mallett, 

London. 
2207. RmtiL.f.roa for GAS CooJtJJJo STOne, D. W. 

Petrie, London . 
2roS.. Ovcu Pc.ua, C. Byrne, London. 
2209. SU'PPL1' of W .a.TI:ll to CLOe&TS, &e. , A. Long, 

London. 
2210. WUI.I: B oLDa for BautRU, C. B . Bllllng, 

London. 
2211. SPJ:CUC'OL.Ul 8Bows, I . Kirally, London. 
2212. Fum:J:.B Baooa~, R . H. Lake.-(J . 81uttgardkr, 
~a"y.) 

221S. PlloDUCINO OXYOIUI, J . 0 . Richardaon, London. 
ll2H. JilANu uuTUIO J,uD PIPa, W. Banl8, jun., 

London. 
2215. 8o'B&w01o l bOIIINU, C. Jahn, London. 
2216. ATUCma.NT for ~0'& TICDTII1 F . G. Sage, 

London. 
2217. BAIB F.l.S'l'JOBU, G. and B . Llchtenfeld, 

London. 
2218. ALnBN.a.TUio Cl:ra.uTII of Eucn uoiT1', G. 

H ummel, London. 
22111. POLlOK L.unul.'S, W. Wright London. 
2220. BoLDu for B01TLU, W. ll. 'Jonee, London. 
2221. 01J.8m "S, J . Petersen, London. 
2222. Olu.DLJtS, G. B. Webb and A. K. Walker, 

.London. 
2223. Pao!I'0011..4PBI, G. )(clfurdle and C. Dlft'ett, 

London. 
mt. A.PI'L1Al'iCI:8 for 1.5c.umacucs Gu LIOIIT81 J . 

.Moeller, London. 
2225. F.a.ClLJUTUIO the D.u.wi:No of 011JJ:C1'1l ill 8r.a.ct:, 

J. V. Gane, London. 
2226. PaorEOTOa for CYcu 8aoas, B. and A. Brown, 

London. 
2227. Ptu.a, B . Brockelbank. London. 
2228. OP:&lUrllSO E~o lfOTOae, W. A. Clatworthy, 

London. 
2229. l o•+r-1VB.l\"&&S1 II . 81mpeon and W. Sprlngett, 

London. 
2280. CYOLJ:S, J . Manioti, London. 
22Sl. OYcua, J. Maniott, London. 
2252.. I.Iroua, L. D. Willlama1 London. 
2283. CB..LIIQ, J . Wlleon, Lonaon. 
2284.. K.uro:r.t.CTUU of EL.t.&Tlc F .r.aatce, E. Deltz, 

London. 
2285. AO'iOlll.Al'IO LIQUID 8 U'PPLT, A. V. Tlm.a, London. 
2256. Tulun:No the Luva of Moe1c, W. tl. 81mpson, 

London. 
2237. I.IroucnoN Oou.s, J. F. Bachman, J. Llebecher, 

and A. Vogt, London. 
2288. STilDT Al>VDTl.SlNO NOVIU.TY, T. B ether and F. 

T. Eaeton, B ammeramJth. 
lit Ft/;rva1oy1 1895. 

2289. B.r.LL !UlmLU, J . Parker, Ayrehire. 
22,0. B YDJU.'OLJC MOTOa, J . Overto~-Oo•entry . . 
2241. BmuLAtoB·Ca.t.BOJ: Vuva, w . J . Craig, JUD., 

London. 
2242.. P1c&Do 8TBAPS for Loo~,:!~!hlte, Bradford. 
2U8. Motn."TTNO BAF.I:T'I' V .LL'f'B , G. Jlarchant, 

Bradford. 
22«. 8KWD VIUITU.A.toM , W. Wall, London . 
22•6. SJtCU'BIIfo CIOA&a and ClO..u.&TJ'IIIt, P. A. Abra­

hami!On, London. 
22•&. l"'LL.mo Bo-rn.D with LtQoms, G. A. 8wlndley, 

Swinton. 
2247. SrumLD, B. A. Dobeon and J . TIUJlle, Kan­

cheeter. 
2'248. Ml.NaJUo' B.A.ult l oAM.PI, J . li. Rothwt 11, )fan. 

cheeter. 
2249. 8PJU. vmo or Dtn'U8IIfo L!QU1D11, B. B. Walker, 

Dund.eo.. 
2'260. TB.lPU Pou Swll'CB:IS, F. B . Starllng, Notting-

ham. 
2251. \"ELOCIP.c>J:S, A. E. Dlllamore. Liverpool 
2252. Buu~ Co!!DJ:li'U&8, T . G. Beaumont, Balllax. 
225S. ADJU8TAJU.J: SOLDUISO Olu.Ju, J . F . Whiteside, 

Clltheroe. 
2254. GoL.P BA ua, J . B. Exley, Bradford. 
2255. RlllS for B oLDt:NO CTou TIRU, B . Cooper, 

BrilltoL 
2266. 1'KBU.DINO ND.DLJ:B1 J . Barlow, Nottingham. 
2257. Btorr&JUNo Bor-n.l8, J . A. K.lnJb.~ublln. 
2258. Poo 81oxu, H. N. Baxter, No erton. 
2259. No~t-ooNIItiOTINO 8.AD-l&Oif STAND, W. B. Hatton, 

London. 
2260. 0 JU.l(OE Pux.Jt.B, W. Bwarbrick, Fleetwood. 
2261. 8AJUuno• of Y .a.c.BTS and Vas&LS, B . Ward, 
G~w. 

2262. Drne& for the Uu of 8MOI:&M1 &c., J. Potts, 
Derby. 

226S. lUTCB Lloaua, A. F. Genl•tn, Weeton-euper­
lfare. 

2264. JU.l.nNO of G.u.nr, E. l.arsen.- (1?te B trli'IW' 
.dct intgUdl«haft fur E i«ftgicuere< alt(l Ala«Ai"m· 
j almk wrm.ol.4 J. c. Ftau\(t ol\d eo.. OcnMI\y. ) 

2265. VIUITU.A.TUIO of C.uLJ~.Uoa, W. Wllll• ma, Mor­
rilton, near 8wan.ea.. 

2260. Rl:clr.:ru.CLE for N lllmLU1 • c . , F . Samuel, 
London. 

2267. V .LLVII for LlQO'Ule, If. Syer, London. 
1268. WllfDOwe, B. Butow, London. 
2269. wrou:a, &c., for Doou, F. B . GUbody, Man­

cheater. 

On Monday, the 11th ins t., Messrs. Irvine and 
Co. West Bartlepool, launched a fi ne etee\ecrew 
e~mer of about 3500 tons deadweight carrying 
capacity built to the order of Meeere. Jack.eon 
Brotbe~ and Cory, London. The vessel ~ 
take Lloyd 's highest class, e:nd h~ been built 
u nder special eorvey. Her d 1mens10DS are 290ft. 
by 39ft by 21ft. Sin. The d eck erections conaiat 
of half. poop, raised quarter-deck, long bridr, 
and topgallant foreoaatle. The ealoo~ and cabms 
for captain and officers o.re fitted up lD the poop. 
The engineen ar e borthod onder bridge deck at 
after end of engine-room, and the crew in top­
gallant forecastle. The boll is built on the web 
frame pr inciple, with doable bottom for water 
ballut fore and aft. l..arlle hatchways are fitted, 
four s team winches by 1rvine and C<>., eteam 
steering gear amidships, screw gear aft, larRe 
donkey boiler , and direct s team windlaes. T1ie 
boats are p laced on l>Gams overhead, and all 
modern appliances will be fi tted fo r general 
tradin~. Eogioes of t h? triple-expansion type 
are betng supplied by Messrs. Thoe. Richardson 
and Sons, Hartlepool. The bull and machinery 
have been built under the eoper viaioo of t ho 
owners' superintend ent, Mr. William Dnmlin. 
The vessel was uamod Ibex by M w Rosie 
J11.0kaoD. 'fbis is the third V8118el built by M68Sn!. 
Imoe and Co. fo r thi.s firm. 

217S. CTcu CoNBTAUOTIOII T. F . Walah, Dublln. 
217t. BoLT En OornKo TooL, J . Brierley, llllddles­

brough. 
2175. D.tcOIUTJ)(O C&uauc W.u.~:, A. Sherwin and C. 

2270. PlfaUlU.nC Ttul for VDlcx.a, J . B . Barry, 
London. 

2271. l'llJtvutt:No BoLTS from 81Jl'PIXO, R. H. Cour­
tenay 1 London. 

W. Cobden, Longport. 
2176. F'LOJU.L DI:()OIUTIO!f of POTrD.T, W. Wade, 

Buralem. 
2177. 8ru w Guu.t.toaa, W. BOk and C. EWott, 

Sunderland. 
2178. CoAIS and 8om .. u GUKDT~~, J . M. Thompson, 

Manchester. 
21711. FnTIIIO and CUTI'UIO Oo.a.n, J . M. Thompson, 

K ancheeter. 
2180. 0ABBU1U'ITUIO GAll, W. Bwt.nr and J. lfciltle, 

Glaegow. 
2181. T.a.n for Cuu, 8 , B. Openabaw, lfancheeter. 

2272. CoMllt:NJ:.D 8o.u.. and PIUIOIL, A. D. Wablon, 
London. 

U7S. FIUII for l&rn:N, P . )fUller, London. 
2274. BUB.JIU.8 or I•AIUS, W. Darby and I . Darby, 

London. 
2276. A.PP.t..u.tue for ll.u.TDJo Wuo, W. Duby and 

I. Darby, London. 
2276. APrLYU'Io Fx.U1.D8 to Bu.noa, F . Tingle, 

London. 
2277. OoiOJaC'I'INO BI.&OTIUOAL AOOVJII'OL.A'IOB PL.ATD, 

G . .Binchmann, London. 
2278. Paooas for PaoDUCriOl! of JlnAU, W. Kaul· 

mann, London. 
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22711. PnUlU.r lc Ttua, B. ud 1. Wood, OttaWL 
2180. GALV.4JIOJIIImUI8, W. 0 . 8mfth and G. K. B. 

Blphllatone, London. 
2281. GoL.P 8ooaa, G. Wlllot~gbby, London. 
2282.. R uJ.w.a.T 8JOJULLixo, W. tl. and c. R. Boult, 

London. 
2288. Tll.Il!o Boot'•, 0. A. EWa, A.. B. F•rtridge, aDd 

F. Shenton, .London. 
2\!84. A.rJtiiiTJIIDIT'II for Jl.A.TTU88a, C. L. Ptelder 

K.lngeton-on-Thamee. 
2285. 1\A.JLw.a.T - awrrca Faooa, R. T. Waldrep 

London . 
2286. B otDlB'O L u va of Boou, B. L. BroW'Il, 

London. 
2287. KILifs for B.AltD'~> E uTBJtliW.LJlJI', W. T . GriffiJl, 

J . LewlJI, and G. B . Llewellyn, Londoo. 
2288. VoLTAJO B.a.TTJ:BBII, D. G. Fitzgerald, Londoo. 
2289. RI:()OIIDINO Coli'VUUI .. TlONS, J . E . Kingsbury.­

(TM Wuter.~ B lccl ric Cgmpa,ty, U"oled. Statu. ) 
2290. BO'rru · W.A8BUIO A.PP.UU.TU81 W. Oarter, 

London. 
2291. A'IT.LCIDRNT for OLuncu FoBOus, D . If. Glll, 

London. 
2292. Y&LOClP&DI8, E. B . :>hort . - (Moldrur a"d 

&nla, GtrmGny.) 
2298. AlB CoJU'llESIIINO .IL\..cH:NEB, C. T . A. Ban-o, 

London. 
229• . SJ:PA JU.TliiO LUBBlC~lS from W.a.n.a, 0. I. 

blmon11110n , London. 
2295. Br:D8'tLlll81 B . Edwarda.-(..4. C. Baun1tn•p, Dm­

mork .) 
2296. STOPPEU for Bot'nd:P, W. B. and A. Biahop, 

London. 
2297. Vm Pms, A. A. King, London . 
2ZIIS. SJ:CtJlliifo H.omLE-B.A.&B of Vn ocrnDa, C. J . 

Rill London. 
2299. SroP-cocK, J . Catterall, London. 
2300. CLOen 8.uu, T. J. Shaw, I ondon. 
2801. DoKDno R.uloD or 0l'E~s, W. Whittle, 

London. 
2802. LocllOOO NIT11l on BOLTP, B. H . Courtenay, 

London. 
2308. LtoBTmo, &c. , EL.&VJ BlO I• AMPS, L . Betmar.d , 

London. 
280t. t!OBTUIO Punau::e of JU.nai.AL, L. Piette, 

London. 
2806. PuotOCBBOxoecora F . E . Jve.a, London. 
2S06. Fou GtiA BDe1 J . J. P. A. Ooggill..L. London. 
2807. B.u.tmo W.a.ua for BOIJ.I'U, w. and W • .&... 

Clark, LoDdon. 

2nd February, 1895. 

2808. TDIIl!O MSTALLIO Qa.u.rTY in 1110•, J. A. lhriDg, 
Cambridge. 

28011. Fu.TJ:B8 for W.a.DR, &o. , B. J . Dulf, JUI:.. 
chester. 

2910. Covo for LUllatC.LTil!O BoLJtS, B. B. Cohn, 
Gosforth. 

2811. W A.TJ:BPBOOP Su V'DIO • r.A.D, J. B . Nunn, 
London. 

2812. BaotiL.f.Tmo BL&O'l'JIJO.L.L Paaevu, J . T. Niblett, 
London. 

2813. JU.II"U'l'.a.CITU1llJo MoaoXJD& or .Al.t1JIIlliTUJII, W. 
Mlll•, London. 

211t. G.u.Du Rua, J . Parker, Keighley. 
2316. Boors, W. J. Gale, R . 0. CoWer, 0 . Bania, and 

F. J . Brown, Bmtol 
2S1G. OollllllllliD B ouow Pin PI.uo, B. Da 'riea and B • 

8. G. Lewis, Sunderland. 
2817. SIDCtl'&llfO TOOL B.a. Oil to OYau::e, D. A. )farUn' 

BlnniDgbam. 
2318. 8IoNux.m o the SPIIlm of ENoma, J. T. Da-. 

LiverpooL 
2119. PIP& Oovu.s, E. BroW'Il and B. BroW'Il, Blr· 

mingb1m 
2320. WllfD MOTOa, J . Griffiths, Wrexbam. 
2321. P.uLOVll Guo, B. 0. Roberta and J . 0. Boberte, 

Glouceater . 
2322. L&:nD.c> llmu·BOOJt81 J . R Bell, Newcuile· 

on-Tyno. 
2323. MAKINO P .a. VDJO Su..ss, C. and A. lfUBker, Uver-

pooL 
282t. fiLL·TAJ.JtB for EJJoma, Walken Bn6lne 8J)COd 

Indicator and Recorder Oompa.ny, and J . K. Acle18· 
berg, LiverpooL 

2325. J UI8n8, .tc., A. 8oott, London. 
2326. Boaeaaoa, A. E. G. Way, Brilltol 
2121. OIL MOTOR Vuv1: KOTlolf, T. A. W. Clarke, 

Leiceeter. 
2328. PntnoU.TIO Bou.o 8UTD1 F. J. Gibbe and W. 

Wright, Birmi.Dgbam. 
2829. SORKW·PBOnu.~:as, T. Smith and 8onl and T. 

Smith, BlnniDgbam. 
2880. W .L'l'&B·JIIABK.INO P Al'ml. B . G. For bel and E. If. 

Sommerv111e, Bitton, near BrilltoL 
2881. LOIIlllCI.ATUIO STI:AJII ENOil!a, J . A. l'rerlchl, 

jun., Brlth. 
2882. E XTUIOUISBDJO J1'ou:a, J . W. Radford aDd T. W. 

K araters, Nottingham. 
2389. Uamo Bl.SCllUO LlOBT1 A. G. Adamaon, 

Glasgow. 
23M. SPUIDLJQI (or BJU.I:P-PL.AJTliiO lUCBD'D, J . 

Booth, l!ancheeter . 
llW. PL.I.olllo PIPD in Bncu, B . WindmUller, 

Berlln. 
2SSG. B.t.rrrY Brr, A. J . B owell, H awes, B.S.O., 

Yorka. 
2837. L.uT Burroat, :u. O'Fallen and J. P. Toltoo, 

Weet Bridgewater, Mus. 
2SS8. RII:Einu.nc Cou, R. Blc:hard.aon, Barrow-ill­

F'unleea. 
2889. OarAINmo lfOTlos , J. B ania and J . Rea.b, 

London. 
2S40. ¥ .r.BJllO (or K.&.Jt.INo TIBr::~, J. W. Smallman, 

London. 
2341. DIUVUio E LI:IO'TJUCAL H.t.ciiUIEII, W. B. BalW. 

worth, Duk1n1ield. 
2:U2. NUT and ScBJ:w DJUVIIA1 F. H. C. Harper, 

London. 
2348. Et.J:CTlllC I•AMI'81 A. E . Pope.- (F. R. Pqpc, 

Bolland ) 
2344. TBooeUUI' 8't'UTCau., 8. Brown and J . T. Lan· 

caeter, London. 
2346. LAI0'8, A. W. )(artl.n, Jleohester. 
2840. fix:rue for Loo10, W. 8lmpeon and tbe Duplex 

Weaving AppUaneo Co., Ld. , Manchester. 
2847. GAS or other Roruv .ENollla, W. Greilenberg, 

London. 
23•8. SlltlULLUI01 B. Muschamp, London. 
2849. S.A.DDLa for Cvox.a, and MAn, A. B. Walt, 

Blrm.lngham. 
28!.0. STOP JUoiUJnSx for DRIJJIIII, &o., V. Bergman.D, 

Birm1Dgbam. 
2361. VO'l"': Racoli.DtNo A.Pr.uu.TU8, W. Lake, London. 
2352. MJ:CIUJHO.L.L Btoxzu, T. Fork:nall, London. 
2SSS. Aa MJu.•aY SP~BBa, S • .If. Glbba, London. 
285-4. DooB or Pol!.TmB.J: Bo.oe, .to., T. G. Jeflery, 

London. 
235~. T&sTIIfo APP.UU.TU8, W. R. Ayrtonand T. )father, 

London. 
2856. FnnNoe for K us1c STANDS, T. J . Hammersley, 

London. 
2857. 8POON for IBY.A.lml and oo..u.me, E. Auerbach, 

London. 
2S58 K.tLifS for Eu111D"W.LJU PIPa, .tc., J . Ball, 

London. 
2359. R.A.DlATOB GJU.TJ:, B. B. B. Kiene, London. 
2360. ::!ioNS, INOI:SI.D F.t.cu.s, and 'l'.&JI,L,J:'IS, 0 . F . Oa•e, 

London. 
2101. RJ:voLVIl!O OullBT FLooB l oAMP111 A. E.ol'rie, 

London. 
2302. Wlll& OLotB Kn.lf B.c>Dl.lfO for O.us, J . Bmlth, 

Glultow. 
2308. PaorooJU..PBJC PBIIJTUIO Fa.oxa, A. H . Pstlt, 

London. 
2364. BLUOBDIO POWDilll, E . Fidler, Liverpool. 
2566. A.MBITJ:C1'8' Brrr-sQoua, F. B. Lawson, Fen· 

ton. 
2866 ELJ:Ol'BO·DYifAJIIOIUT'&JUI, Biemon.e Bros . and Oo. 

and B. F. B . B. Lauckert, London. 
2167. I.'Ol.L.I:T CA.IUIUBS for WIR.B Pm.x.e, C. Bodpon, 

London. 
2868. E.NOJU.VlliO lUOBDD, 1". Wright. London. 
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2109. Oa.uoa CAn, G. Flett&, London. 
21'10. Puvatnco Vaeau 0.U.lZJJro, B. A.. W. 

JllddledltclL 
2871. ToT Quos, R. W. Barker.-(U. L. Browtr, U.titul 

SCGCU.) 
2372. H..ulrnco GR.UN t.. J . W. l'ree, London. 
~~ltft JomTB,!Sullers, Ld., and B. J . Chambers, 

23~n~~ and APP..UUTUII for LlQUJDe, T. P. M.anh, 

2875. l'miNo MIOBA1f18M1 T. W . and A.. B . Wateon 
Londo~ ' 

2876. Pamtnco fuOBllfE8, T. B. J ohn.eton, Londo~ 
2377. SRARPIDfil(O and Poncrx:xo PDOIL8 0. H ampton 
Londo~ ' • 

2878. TDB-Tnr.a , L. lL D'Oney, London. 
2879. WATU.PBOOF' 04JUOl'IT8, A.. Lee, Londo~ 
2880. Lu«r·BUT&D WATn VE:~RLS, B . B. Tatham, 

jun., London. 
2881. TTP&-wBJTJNO HAO'IIDI'R1 R . B ertzbersr, London. 
2882. IU.OBI.IQ Gon and 04llTBIDOD, F. }(. Garland 
Londo~ • 
~· llmiOAtiMO POCIITlo" of S'D'Ku:zr SIIIPS, T. Bur· 

2~!._1LQ8BO& BDDilCO MAOBilCD, 15. G. B. Cook, 

2885. BI..OC& Icm, B. V. Weyde, London. 
2886. OoJVoaxru.tiMo Ous, A.. JL Olarke.-(W. J. 

Hammond, Unikd SIGtu, and J. Gcmi.Oil, Brccit. ) 
a87. puzo DY&-sr ons, A.. H . Olark.-(P. Btcl:t1·, 

Ruuta. ) 
4!h February, 1896. 

2888. APP4ll4TOI for DoLI.YilCO OLOTJBS, J . Wilaon, 
Preaton. 

2389. B YD&O·P.IBOlUtiO Horoa, C. J . Eyre, London. 
2890. AJ).I tr81"4BLE H oo81"401B L IP, F . B olland, 

J ,l•ndudno. 
219L PntlJUtiO CBuroa, R. A.. Ward, Kettering. 
2192. ABo J •• vpe, F . W. Braneon, Leede. 
239S. boaoa, W. B. Powell, London. 
2194. Pai'MAII.T BAnarD, B. and E. H . Levetus, and 

W. Rowbotham, Birmingham. 
2895. BAm>x.a for CYOLU, W. B . Walll.8, Southamp­
to~ 

2S9e. Powu. Loox DOBBI:D, W. G. Simpson, Gala· 
ahiela. 

2397. llDraru.I. WAm B<n-n.a On:ua, B . B . 0 . 
Cotton, Bl.rmlngham, 

2198. BAm>x.a F4.8TDD!oe, J . Gaekell an<\ W. Foulkes, 
LiverpooL 

2309. 8&:aTOBilCO • or Dru. WINO lb.an, J. S. Burgeea, 
Salford. 

2400. D.aoru.rnro JUTu.uo Blllli!T&ADe, 0. Heaaon, 
Blrmtnrh•m 

2401. PlrXvlunc Traa, F . Westwood and W. B . Paull, 
London. 

2402. Wovu Furu011, F . Weetwood and W. B . Paull, 
London. 

2408. SwJVn OoUPLmo W.u:n. Towaa, E . Weetbrook, 
Tunbridge Wella. 

1404. Boar Soox, 8. Dawce and R. R. J ardine, Blr· 
miDgh• m . 

2405. BoooBIJVo B oua' Saou, J . Ford, J~, 
1'13'mouth. 

2406. CAaan:u for BroKA.L 00 I\J)fl1 A.. K. E vane, Dun· 
pnnon. 

lUO'T. 8TUM Rat.anll for K.a-rrr.M, &c., G. Gray, 
BhelBeld. 

2408. RoLL&M, F. B . P . P . Oram and S . Dothie, 
Londoo. 

2409. SL&DOA, W. E . Turner and W. Wrath&ll, 
Ketghley. 

2410. OP&JVD!o OoND&!IIIZD IILLK Tme, W. Dornan, 
Bull. 

2Ul. PnOJUTrc B oas. CoLLAA, G. T. Plunkett 
Dublin. ' 

24J2. PoeT OAJL.Dfl and !dTru. CAJU>81 B. B. Lo Meeu· 
rier , Sou thsca. 

iil8. A Su&'l"T SrDUloP B oLDa, G. Bird, B ook, 
Surtey. 

24H . 041'8, 1'. W. Thompson, H ancheeter. 
2415. Co.n!UlTDILE S&.Al'll and Boua, F. B . Ayres, 

London. 
2416. D.DL.at'INO BuT into AP.ur.TKDTS, G. Kilner, 

London. 
2417. BoUJBaoa PBO'l'1CO'X'Oa1 J . Bennett and J . Min· 

cher, London. 
2-l18. OL&.urnco and P ox.manco Klnvm, S. Rideal, 

Hanch.ter. 
2419. Onu.tnco lluLwAY S wrrc.a:a, J . Saxby, 

London. 
~..:... WuiUNo-eTrort Dmr.urcs Hauvao, J . Blacker, 

........ don. 
2421. Aruoamo Ptn.me to 8B.4J'T11Co, W. 1111111101· 

white and B. Simpldna, Bournexnouth. 
2422. B YD&A'OLJO LD"Tnco Al'P4ll4Ttlll1 J . Klein, 

London. 
2428. 0U&IfD4B8, J , Harper, Ba.stingll. 
2424. DIJ'J"D.&lrtl.U LoW·PllDIIl711.J: STn.t., A.. A.. Robin, 

London. 
24.25. Dans F..I.8TDD8 G. B. Gledhill, H alifax 
2426. B4LL GIUJrDmo HJLU, A.. H erzfeld, London. 
2427. llAJrtnAOioaa of ETana, 0. l mray. -(The 

Farmrkt wr17WU Mdl~, ~t~, and Briining, 
Germany.) 

2428. BATBI, G. F . Butterfield, Lon don. 
2i29. TBAWINO hoza llur, J.D. Pcetle, London. 
2480. l 198UL4TDIO Bt.IOIBIO 0otrDOOJ'OB8, G. G. M. 

B.ardingham.-(T/u Firm of Pel~ and UuiUea.umt, 
Germany.) 

2411. PlloTaoturo 8oRE8 from l!rJOBT1 )(. Pitech, 
Londo~ 

2412. GARMeN ts for GTXNA8tiO P &:aYOB¥411CU, B . 
Stentng, London. 

2418. PlBmu.no Tm.a1.J. Jelly, London. 
~ S~t, G. Suo, Londo~ 
2485. AtiJ>JBL& Baousru. for ORmuos, &c., 0 . W. 

Bayler, London. 
US6. Poo-SIOJVALLI!fo on R.uLw~on, E. A. B. Bowden, 

London. 
2417. APP.u..t..Ttlll for GKN'&IU.tiMO GAB, D. B. H oriaon1 

London. 
USS. DIIOANTDS, B . A.. Domenget, London. 
2419. 0At.Al'L4.8M1 B . B. LU:e.-(A. clu Boia·Reyntond, 

lhrmany.) 
2440. DaYDro W ABTK VIIO&TABLJ: StlJlST.ur.ou, P . 

Sehottllinder, London. 
2441. Oom • rann APP.uu.roll, J. Fotheringham 
Londo~ ' 

2442. LADma' BAT Bo!£ F . TOn La B ocbe, Londo~ 
2441. L.urx>mo NI:T'II, w. Baker, G. Baener, and B. G. 

Smith, Londo~ 
2444. !'aa, B. H ewitt, London. 
~- :a.cm-uox.a for DUII'l' Suoore, P. J. Jackllon, 

London. 
2446. An4li.ATOI for BD'LJ:cnoJV of Lrom, J . Boyea, 

London . 
2447. Munro Sou LIIfJJI'oe for Boom, 0. B. Lange, 

London. 
U4.8. Jbc'JuJnOA.L Ton, A.. Samland and B. von 

Berlepech, LoDdon. 
~- T.unta for PAEOIPJTATIOM of SKWAOB, G. B . 

8kel8ey, London . 
2460. B t1LBS of .lrfoANDRCDT LAKPB, A. L. B'yfe, 

London. 
2461. Paoncrnco 8BIPI from OoJl&OIIOllf, Sir B. J . 

Harland, London. 
2461. 0IU.J>OAtiMO or 0ooLllfO A.P!'.UU.TOII1 J . Klein, 

London. 
5tl~ February, 1895. 

usa. No•-st.JPPDro BooT BnL Ot.IP, z. J . Francia, 
Leoda. 

24M. OoliOIX4TJOJr Dru.wm o BoAAD, C. W. D. Box.all, 
Sheflleld. 

2465. WrooBDo l!r8TJlOXDT81 B . 0 . Walters, Bury 
St. Bdmunda. 

2456. WBll', T. D. Harries, Aberystwith. 
2457. A.ul.-tiOBt JAM, W. Cooper, Oaetleford. 
2468. PUPAJUlfO DJIITILLlJ) Bna&.&o•, 0. W. Rameay, 

London. 
2469. Loo G.u Pr:u, W. B. Graham aod J'. B . Biddle, 

LoDdon. 

THE ENGINEER. 

2460. llror-<lOOPS1 B . J . 1'. Bole, Baton Bray. 
2~1. 0oiOUlO'nOif of SMou in BoXL&u, F. Yeadon, 

Hancheeter. 
2462. Woooo ToB& for J'nDmo BOTrlJI8, W. J ago, 

Oornwa.IL 
2468. Paoncrou for BOOTI, J . RaWIIOn, S. Bhon, and 

J . J ones, Duklnfleld. 
2464. POUITINO RAlLS for R.ut.WA Y81 T. WilllamMn, 

Wl.ehaw. 
2465. lllJ&CtiON APP.UU.Tt781 R . Finnie and W. Andrew, 

Camp bel town. 
2466. 8'ULPB1l1UO and NITIUO ACID, W. Garroway, 

Gl.aagow. 
2467. Ot.JP8 for B t111U of 0oMI:T'II1 R . B. Beard, Blr· 

mlnrham. 
2468. OluJJor: G&AB for BravOLES, E. Deeley, Blr· 

miDgham. 
2469. TIL& for D&OOBATIV& P~ms, T. Wearden, 

Bradford. 
2~70. INOANDUO:clrt P'mE Full(&, W. A.. B ugbee, 

Hampton B UL 
2471. WA.BBJ:No P oWD&M1 A. Warwick, J . Smith, and 

P. W. Nlcolle, Londo~ 
2472. loa 'l'uu, J . Siddeley, LiverpooL 
247S. SOBx.ur.JlV'& ToRPEDO Bo At, B . Carey, Londo~ 
2474. Dluwnro ?ti&TA.LLJC ToBza, J . B ude?n, J~, 

Birmingham 
2476. CornN FoiUilTURI:, T. F. Westley, Birmingham 
2476. Nsw Mn.u. SliiOKI.NO P IPK O.a..n, L. Wel.all, 
If London. 
2477. :M.AlruTA.vtUJUt of Gou B.u.LB, A.. W. Steven.eon, 

Jfancheeter. • 
2478. GoLrr OLOB Ouaro, W. Snelgrove and R. F . 

Goyne, Birmingham. 
2479. B ou.,aoza, R. Abell, Derby. 
2480. GAli.DD LAUL81 D. Tuley, H atfield. 
2481. MAoBDI'JtaY for Plr.nrTnro TrOKETII, S. J ones, 

Bl.rmlngbam. 
2482. llu:mo Tu, W. G. Maclvy and The Prtnceea 

Company, London. 
2488. FumiAoa Fmn ABB, 0 . M. Stewart and B . J . 

WimllhW11t, LiverpooL 
2•M. P.ur.n ttONS for P.A.CXINO OABES, P . S. Brown, 

Glaegow. 
2485. UTILJIIJNO W.A.IITB BuT of GABza, J . Patten10n, 

Glaegow. 
2486. Dt1liT EXOI.tiJ>D for DooM, &c., P . Tread gold, 

Bed ditch. 
2487. 8MOU·COJVIIOlO:SO APP.UUTtJll, A . Gerardin and 

H . Ringelmann Londo~ 
2488. W 4Bl!DIO Bou DS, A.. Drummond and T. 

Banieon, Glaegow. 
2489. Boua, W. Strain, London. 
2490. AnAcmm:NT for SIIOURI!Jfo B AT81 M. Lopez, 

Hancheeter . 
2491. OBum ma V.u.o.&BL& PaoDOOJ'IJ, J . B. Lopez, 

LiverpooL 
2492. SOBIUlLJl'f& TIO.EOB..A.PB OA.BLr.s, w. s. Seaton, 

London. 
2498. TBUTUI'O 081:8, J. Y. Job.neon.-(L. Pelatan, 

France, and F. Cl~nci Italy.) 
2494. BrCYOI.A and other V&LOOrP&DES, P . E . Haeey, 

London. 
2496. T .A.PII, F . Moore, London. 
2496. CLIP, B. F. R1mm.ington and J . A.. Rlmmington, 

London. 
24.9'7. ToBza for AaTDI.AJ( WELL91 F . E. Dieltlc11111 

London. 
2498. RoT.ur.v E Noo-"1:1 E. W. Bugbee and L . Campbell, 

London. 
2499. 8A.P&TY L u:'r, E . W. H ughes and L . Campbell, 

London. 
2600. Ba&AIUNO· UP the SoaYAOJ:S of RoAD81 B. llorri· 

son, Londoo. 
2501. ~lnALLIC BoXI:81 J ahnckc Limited, E. A.. 

Jahncke, and F . A.. G. Gmelln, London . 
2602. KNII"uD F•BBICII, 8. W. Eden and B . W. Scothon 
Londo~ ' 

2608. P.t..UTill'o MAOBI!Jf'EII, J. B. Walton, London. 
2604. Oox.ooa nco MAx IEIIIl, B. H olliday and 8on.a and 

R. H olliday, London. 
2506. GOT for Ball'S' D.r;aB.IOK&, P. G. OaaeelL-{.&. W. 

.dbbott, atp,.umt upon t~ R i{Jh &cu.) 
2506. Vnoor:noa, 0. Harte and S. E. T. E wing, 

London. 
2507. V&LOCIP&DJ:S1 A.. Devereux and B. Willi.a11111, 
Londo~ 

2608. Doo BI.IIOUit, J. and W. Blow, London. 
2509. PBOTOO:&.APBlc Cuarw1, B. L. C. Auabuttel, 

London. 
2510. F 4.8'X'Lvmo LADma' SKIB'I"ll, R. Schaefer, London. 
2611. WATJ:II.·TA.BKII, 0. L. Davie, G. D. Moll, and J . 0. 

Lebret, London. 
2612. 8oBooL DJ:Sxa, P . B . Taylor and the Scholalltic 

Trading Company, BristoL 
2518. Trill:, J . N. Haskelyne, j~, London. 
2614. LAB'III, J . Bowler, London. 
2515. OB.Ull LINKa, R . A. Breul, London. 
2516. CoDa for SroNu.r.nro A.PP.&auoe, E. 0. Davie, 

London. 
2517. llrrucBAliO&A.BL& M.umox.a Oovo, E . B . White· 

ford, Plymouth. 
2518. P O'liiP8 and ENODilt, A.. E. Outler and R. Donkln, 

London. 
2619. PaoVID.!lfO 8IUP with w ATD BALLABT, B .. A.. B. 

Cole, London. 
2520. DaYilCo GooDS and .AssoaB[I(O w u rm, L. Sin· 

clair, London . 
2621. Btrrtollf P nrcE:Be, &¢., H Uller and B olzwei.aeig, 

Leipzig. 
2522. OTOI.J: PID>A.UI, P . B. J. Willls.-(L. Oert~i.s and 

J. P. Dup!VLt, UniUd 81Gtu.) 
2528. StaBIL18J:DSOBOI04.LDBJ:88Df081 S. lmmenkamp, 
Londo~ 

2524. WllXTilfo Pro<11, F. Nevoigt, Londo~ 
2625. Fu.T-B4ll KNI'ITJNO H.A.OBDI'&S, C. B . Aldridge, 
Londo~ 

2526. 0 UUD4B8 with RoLI.JlJO APP4li.ATOS, A.. B. 
Walker, London. 

2527. Sace:p Sn .. amo MA.OBI!Jf'EII, B. Burgon, Londo~ 
2528. OTOI.l: Ro1Jli1)4.BOUTIJ1 S . I. Brannan, London. 
2529. R41LWAY Por::n:s and SwiTO.a:a, S. Rogozea, 

London. 
2530. WJ"t""BXJI.rrRINO TaA and other L&AVM, S. Dnldaon, 

London. 
2681. Brnoon..,, B . B . Lake.-(8. B. 'fP?I«ler, U.tit~). 

St.a.tu.) 
2682. MAIU.IBBII' OollP ASIID, J. A.. H ooper, London. 
2588. Ouvn for OaoenD WI.BJ:8, A. LeVedahJ, London. 
2684. Soatiifo Bu•.a, B . B. Lake.-(The Clttteland 

M o.chim &YtiD Ctnnpany, Unitul Statu. ) 
2686. B.ulll·PBOIII! for DDTAL BURBa, J. D. WU.keDB, 

London. 
2596. CAJUUAOE BoniUI8, B . B . Lake.-(C. A. Ootdd, 

Uniu.cl Statu.) 
2587. RAILWAY BruJta APP.uuros, A.. Kholodkowsld, 
Londo~ 

2688. TaJ:AtiMO Os.a, G. Robeon and S. Orowder, 
Londo~ 

2589. 04.BtiMO Boxa for P aoDOOINO Sn:a&OTYPB 
PLATa for RoTAllY Panumo H.A.oBllfD, A. Sauvoo, 
London. 

2540. F Loro Su.A.BAtiMO Al'PA&.&Tt781 B. J. O'Brien, 
London. 

2641. Eucnuo B OBO..t..AB ALA RMs, L . B . B ordern, 
London. 

2~. &r&.UI V.u.vu, J . Cuey London. 
2641. 0olfBTBOOTIOif of Poa:r B oL&S forSBll'll, J. Oaeey, 

London. 
2544. 0 .uaBA.B1 A. J . Boult.-(.&. C. Kmlptr, Uttittd 

Bkltu.) 
25!5. F4.11Tl:NIIVO DEVIcu for TaUillla, K. R. Schramm, 

London. 
2546. Pulfmo, Ac., Woon, B . J elloy and R. Dorrett, 

London. 
2547. ADTUTI81lf01 B.S. Oorlli, London. 
2MB. OontBOCtiON of JU.ros or Vll8TA. Box, A.. Arglea, 

London. 
2549. LmOTTPE MOULDS, E . Girod aud W. 0. Thomason, 

London. 
2650. GAB EBOINE8, 0. OraatiD, London. 
2551. GIUlfl)UIO ~ llOtml8 of :Born.., W, Bagley, 

LondOD, 

2662. ll'nn·WAtiUl Butiifo APP.A.B4TV81 T. 0 . Palmer, 
London. 

2668. SXPABATINO lKPuluTXJIB from WAT&B in BorLIDL8, 
T. 0. Palmer, London. 

2654. Oo.v:roenm MAOBIII'U, P . H . J uatice -{2"'M Tachy· 
type .Ma,lufacturing Comp<my, Unit«l Statu.) 

2656. lUTliOD of MAKINO W1am GL48S, E. Waleh, jun., 
Londo~ 

2556. Sn.um.a Co.A LINO APP.A.BAT08, J . B. T. Leportier, 
London. 

2557. CYox.a WIDIL8, S. W. llaquay, London. 
2568. ELIIOTBJO ABo L.u!PB, 0. L . Peard and A.. Ruinger, 
Londo~ 

2559. ABTinou...t. St.4DBD1 &c., GL4.811, M. E. Norrl.e, 
R ichmond . 

2560. DaYINo FLOUJI, W. L. Wl.ee.-(G. Stucl.y, Italy. ) 
2661. ELIIOTBIO ABo LAXPII, J . J etiryee and J . Lea, 

London. . 
26G2. Fnnnro DavroE for FtrRlVACB GATD, H . Oechatz, 

London. 
2668. ll'r.un and Fur& TUlmio APPLJ.urcr:, 0. LUllcrap, 

London. 

6th February, 1895. 

2564. LocK NoT& and WA.BBEB8, B. B. Dadlcy, London. 
2565. 8'I"LUf and other b ollml, S. z. do Ferranti, 

London. 
2666. BoiLaa F uruuca, W. Dickinllon, Newcaatle-on· 

Tyno. 
2567. Bu B, G. L . Lavington and E. A. Wright, 

London. 
2568. BAox fer B OLD[I(O TOBAOOO PIP.ES, F . Mason, 

Penarth. 
2569. PB.ESSURE DTVICES, &. Dawson, E . Bentley, and 

0. J. Cock.ahott, Keighley. 
2670. 01UlfD&Lll:BII, 0. Hea.eon and T. Ford, Birming· 

ham. 
2571. SBAPT GoVIBNoas, J. B . Mann and S. Charles· 

worth, Leeds. 
2572. B oBS& Cox,x •• u, E . Garnier and S. J. Prescott, 

London. 
2678. 8o.ur.ll' Tm and Sroox B.u"D, &c., J. Campbell, 

Dublin. 
2574. HaT.u. Boxa and B EO&PrACLilS, J . R. Oourtney, 

Dublin. 
2575. Ft.own. Bowo, E. Smith and T. P . Bennold· 

eon, Banbrldge. 
2576. F x.owaa B oLDD, E . Smith and T. P. Rennold· 

eon, Banbrldge. 
2677. Wollltllfo EllliBOmEBINo MAoa:nrl'.S, 0. B. Webb, 

Manchester. 
2678. Ror.x.n Sum, P. E . Maeey, London. 
2679. HAIR Culu.ns, J. S . H ulbert, Blrm.ingham. 
2580. PxCJUNo B4lfDII, W. B. Eaatwood and T. A.mey, 

Manchester. 
2581. BuBB, B . Sutcliffe, H alifax. 
2582. Ormu•n ToPS or CoWL8, B. Sutcliffe, Halifax. 
2688. B uaTli·Booe and DOOB·II(AT81 &c., G. Ramsden, 

IIane heater. 
2684. Foo SroNA.LLINO for B.t.n.w.&va, G. Bowman 
lror~ ' 

2685. MA.lroJ>AOIOB& of Axx,&-Box Go4BD6, E. Bees, 
Blaenavon, Mon. 

2586. BuB.J.Noe, 0. L. Jack..eon and D. Bonburgh, 
Hancheeter. 

2687. Bx:n.oarn SBELJ., B. W. Gillett.-(Th.e .dctun. 
Gw.U«liaft fii r Carton114(1tlt·fndtl4t~, Clmnany.) 

2588. Cot.L4PIIXBJ.& Boxu, H. and A.. W. Stevcneon, 
Manchester. 

2589. B OJI8J:SBOE PADS, R. H edley, llancheetcr. 
2590. FJ:MI)D MOOI.DUI081 W. and J . H. Oldaker, Blr· 

m.lngham. 
2591. SIL&NC&B, F. Bayes, Runco~ 
2692. 0oLI.A..PIIIBLil Cx.oTB.EII liloti8J:S, W. L. Struthera, 

Newca.etle-on-Tyne. 
259S. WsrolllNo hhOBIN'E81 B. B. Patterson, Deano, 

near Bolton. 
2594. GAB On'J:lU.roa, J . H . K. Poonlnk, Germany. 
2595. 1\I.um m PJortBM for Loololll, W. Bolt, Jdan. 

cheater. 
2696. Foo SIONA.LLINO APP.A.BATOII, J. W. Blackburn, 

Manchester . 
2597. PaoDuCLNo CUJ!.RJ:NTII of AIR, J. D. F. Andrews, 

London . 
2598. OTOI.J:S, T. B. B. Brereton, London. 
2599. llfDrOAtlliO tho N411(18 of Sutto!lll, F. Shelley, 

Luton. 
2600. Atrro:IU.tiC Dooa STOP, F. H ughes aod J. C. 

Webb, London. 
2601. Ron LocK, R. Fal.shaw, H arrogate. 
2602. lfACBXNm~ for WEJoa:nro B.u.a GooDS, B. Pooley, 

Liverpool. 
2608. F .48'ID'IN08 for Sr.miJS"o SASH Fru.KD, W. Nicol, 

Glugow. 
2604. ! LECTBro ABo L.ucPa, R. B.. B. Oromptcn, 
Londo~ 

2605. Canmo• OABJUD, R. G. Broadwell, Londoo. 
2606. 8oru..l'INo B 01.L81 A.. W. Gatfleld and W. Olark, 
Londo~ 

2607. )f A.KINO SBIPS RJIOOOOBlSABL&, L. B. H . V~ckers, 
Londo~ 

2608. DJ:VICK for Bowmo MAn to Ft.oou, H . Levy, 
London. 

2609. lfoNBY·BOX., J. Harper and Co., 0. B. H arper, 
and 0. Spencer, London. 

2610. BoiroJV·BOOKB for BOOtS and Baou, G. Naah, 
London. 

2611. GLOBEJ.ESS CB.IloO'fJ:YB for Lurl'B, A.. Z. Germaine, 
London. 

2612. CO'l'·FLOW&B B oLDn, A.. Gray, London. 
2618. INTD.IJA.L 0olllliU8tiON M OTOBB, A.. B . R. Pt1lman, 

London. 
tl614. D-Y&~Dl~o F ABBJCII BLA.ox, W. J . B. Grawitz, 
Londo~ 

2615. 8oLDnmo laoN, G. B. Barkes and 0. E. 
Bacon, London. 

2.Sl6. A.PPAB..t.T'Us for AaolCRTAili'INO Toa, &c., J . 
Harper, Londo~ 

2617. Stli.DT·BWUPIXO MACBil'B, N. B. Millar and F . 
H ohle, London. 

2618. WICK ADJUBTl':R for L.AlllPB, E . A. Humphrey, 
London. 

2619. Oooxmo Ov:us, F. W. Dye and J . Welle, Lon.don. 
2620. OIL &roVES, J. A. Supplger, London. 
2621. SECl711.IBO PAOIUNO 0ABD, J . A . Suppiger, 
Londo~ 

2622. OTox.a G&.A.JLilfo, E. Detoni, London . 
2623. OoNIItll.ocmoN of B .uJVPIN, A.. J. Linnell, 

London. 
2624. TBAwmo or UN'rl!.IEZINO HuT, G. A. NWIIbaum, 

London. 
2626. B &OOVEBJNO AlllCOBJA1 T . T wynam and F. E . 

Matthews, Egham. 
2626. ELIIOTBO-coPPaa SD.A.TBDO, J. B. Cox, Groenoc~ 
2627. OU'!J, J . B . H oysey, London. 
2628. AIIBP.A.lf8 and Om»aa SuuBII, J . B. Kenyon, 

London. 
2629. IBilm& Oona for BuaJ:LII, E . T. H ughes.-( C. L. 

F ri.tdt1-U:hl and B. C. Flitgt, UniWl 8/.4tu.) 
2680. SPRA.YilCO APP.UU.tUB for PAINT, 0 . L. Burdick , 

London. 
2631. Onroo S1FTD and AIIB RJWJ:IVD, H . Grcenfiolc:!, 

London. 
2632. SJCOURJNO BoAT DAV.!..:St T. B. Butler, London. 
2638. CUJ!.nlo Fma , The ,IClJID. Utilisation Syndicate, 

Ld., and J. 0. W. Stanley, London. 
2634. BOOT FllflBBINO, J. Butcher and J. Clarke, 

London. 
2685. SB4.BPJ:NINO BAzou, W. P . Thompson.-(L. 

&kwolJ, Gennany.) 
2636. SoBSTI'foD for WsrnuAD, &c., R. Alberti, 

LiverpooL 
2617. B.us and other BaAD Covo01os, J . W. Cooke, 

Liverpool. 
2688. GAB E lifODfJ:S, W. James, Liverpool. 
1689. B.not.VDIO WaP Guma, E. G. Fielde and the 

Great Grimllby Coal, Salt, and Tanning Company, 
London. 

2640. ToBA.OOO JAM, J . Spring, London. 
2641. SLJD& VALVa, W. J oyce, London. 
2642. :H..A.NuJ-ACTOB& of Sona · PBOIIPB4TU1 F. W 

Saatmann, London. 
ZMS. T ou oco Box, G. B . Seholleld, London. 

FEB. 15, 1895. 

26«. B oLDD for FLAT Iaon, G. W. Banlca and W. L 
B~n, London. 

2645. FIU·'DOAPD, J . w. WilldnllonJ London. 
2646. P'I.BJ: B ou, G. lL Evan.e1 Lonaon. 
2647. SBlPII, F. Cornwall, Lonaon. 

SELECTED AMERICAN PATENTS. 
From. 1M Unittd SIGtu Pa~t 01/f« OJ!cjal. Uc&:dk, 

528,537. SnAH V..u.n, R.. M. Frye•, Wcult;,,gtq,t, D.C. 
-Fi /t(l Dtcnnber 26th, 1898. 

Nao11.-(l) In a valve of the character deecrlbed the 
combination of the cylindrical caaing, the rotary valve 
therein occentrlc to ita chD.mber, and the compeneet­
ing wedges movable in a ciroum.ferential direction 
between the valve and the walls of the chamber. (2) 
In a rotary valve the combination with the Talve 
caeinJ provided with etcam and exhaust port. in 
angular relation to each other, the rotary valve 
therein, a chamber between th.e valve and ita cuing 
on the Bide opposite the exhaust port, and a commu· 

(528.§?71 

nicating passage arranged to connect said chamber 
with the exhaust port when the valve I.e cloeed, the 
aaid chamber being so located relatively to the ex.bauat 
port that a straight line between the two will paN 
above the axiB of the valve. (8) The combination of 
the rectangular shaft C, the grooved valve B m ounted 
thereon, the tubular spring c interpoeed between 
the shaft and the valve, the spring being seated in 
channels formed in the respective parts and corre· 
sponding in radius with the extcrnaf diameter of the 
spring. 
528,549. AUl'OII(ATIC lt:ULU18T NOZZLil, J. T. 

/JfcLd/a,t , Bownan, /Jfont.-Fi.Ud. JanvAJ.ry 16th, 
1894. 

CZaim .. - The combination, with the ex.hauat sleeve 
or pipe, of the annular epring lining arranged therein 

and adapted to be distended by preeauro of the 
ex.hauat etAAm, and to contract automatically and in 
a definite degree corresponding to the eteam preeeure, 
substantially aa and for the purpoee set forth . 
528,930. Sn:Ul BOILER, E. F. Edga,·, Woodbr<dge, 

N.J.-Pilc<l N()'Cem~r 11th, 1892. 
Claim.-(1) In a steam boiler , a. aeries of boiler tubcll 

provided with incombustible walls located within and 
partially closing the tube at or about the water-Uno, 
but with draught spaces at the edges of aa1d wallll, a 
seriee of ctrcul.ator tubcll about the boiler tubcll but a 
short dl.etance therefrom and extending upward to 
about the level of the water-line and a priming plate 
interposed between the steam space and the upper 
ende of the clrc:ulator t ubes, eubstantially ae eet forth. 

(528.93 0 ) 

(2) In a steam boiler, a eerice of boiler tubcll provided 
with incombustible walls located within and partially 
cloeing tho tubes at or about the water·llne, with 
draught apertures from one face of eald walla to the 
other, a series or circulator tubes about the boUer 
tubes, but a short dl.etance therefrom, and extending 
upward to about the level or the water-line and a 
priming plate interpo&ed. between the steam spece and 
the upper ond of the ctrcul.ator tubes, substantially ae 
set forth. 

TB'BOAT IABIT.&nolf .U'1> Coooa. - Soreneea and 
dryne1111, tickling and lrrltation, inducing cough and 
affecting the voice. For these eymptoma uae Eppe"a 
Glycerine Juju bell. In contact with the glande at the 
moment they are excited by the act of sucking, the 
Glycerine in these agreeable confoetioD.B becomes 
actively healinJr. Sold only in boxes, 7id,..; tine, 
11. 1ld..1 laboiledJ " J A¥M E PPa .um Co. , B omc:eo• 
pathic O.llemiete, LOndo~" 

• 
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