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FEB. 20, 1903 

SOUTH AFRICA FRO:M AN ENGINEER'S 
POINT OF VIEW. 

(From our Sprcial Commiuionn-.) 
No. XVTTI.*- THE THEORY AND PRACTICE OF 'filE 

RAILWAY SYSTEMS. 
( Comintl«l from page 159.) 

CAPETOWN, .January 1st. 
Tltr Natal Govcrnmrnt Railwaya.- ,Ve now come 

to the )\atal Government Railways, and in dealing 
with these I must speak with bated breath, for 
just now there is a fiery controversy going on on the 
subject of railways-a controversy so strong that eYen 
the visit of :\Ir. Chamberlain was hardly sufficient to 
subdue it temporarily. Now that be has passed the cam­
paign is waging again as fiercely as ever, and it is on the 
momentous question as to whether the main line on the 
route to .Johannesburg shall be doubled or an alternative 
line built. Of course it is political. All railway ques­
tions in self-governing Colonies are. And in this case it 
is the point on which the pending elections •are to be 
!ought. Natal voters are divided jus t now, not into 
Conservatives and Liberals, or Progressi ves and Moderates, 
or Protectionists and Free Traders, but into Double· 
main-linists and Alternativeists. I shall not enter into 
this discussion at all, beyond mentioning a few facts 
which should carry conviction to the outsider whose 
brain is not aflame with Party fanaticism. I also send a 
separate map illustrating this question, and a compara­
tive diagram showing the mileage and altitudes of the 
t wo routes. 

The N .G.R.'s live out of their traffic with Johannes­
burg. That traffic is assured to them for an indefinite 
period provided that they can compete with the Portu· 
guese line from Loren~o l\Iarques (Delagoa Bay). As the 
crow flies, Durban is 310 miles from J ohannesburg, and 
L oren('o Marques 280 miles. The present railway from 
Durban to .Johannesburg is 483 miles, and the journey is 
done in twenty-seven hours. Prom Loren<;o Marques 
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the distance is 396 miles, and the time occupied is 
t wenty-four hours. The C.S.A.R. are contemplating 
shortening tbe route through the Transvaal from 
J obannesburg to the Portuguese frontier still further; 
and thus, unless Natal can shorten her route, she will 
lose much of her t raffic with Johannesburg. T he alter­
native line proposed would run north ol the existing line, 
forming with it a loop, with its junctions at Durban and 
Wascbbank. 

A comparison between the schemes for doubling the 
existing main line and constructing the alternative double 
line shows that the latter would shorten the distance by 
60t miles, obviate 21 miles of curves, and reduce the 
maximum rise and fall by !188ft. The maximum grade, 
too, of the proposed new line will be 1 in 50 instea<l of 
1 in 30, as at present, and this will more than double the 
haulage capacity over the ruling gradient. These 
feat ures will have the effect of reducing the time 
between Durban and Wascb bank by six hours. As a. set· off 
against all these advantages we find , in favour of the 
scheme for doubling the existing line, merely that this 
latter, including easing curves and gradients, will cost 
about half a. million pounds less to carry out. As, bow­
ever, with the alternative line, the profits by increased 
traffic and cbe!l.per methods would probably amount to 
more than that figure in one year, and as without it 
much of the traffic will be permanently diverted to 
Delagoa. Bay, this small extra capital expenditure is not 
worth considering. The secret of much of this political 
opposition is that the alternative line will not pass 
through Pietermaritzburg, the capital of the Colony. 
The vain endeavour to bolster up Pieterm.aritzburg 
simply because accident has made it the political capital 
of Natal, while Durban is the real centre of indostry, 
commerce, and progress, may cost the Colony a. heavy 
loss of money. 

What the world wAnts, what Natal wants, if she wishes 
to make money, is to provide the best, shortest, and 
cheapest route between Durban and ,Johannesburg. As 
far as economics are concerned, Pietermaritzburg, in 
spite of it. ponderous name, is of no consequence at all. -
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It might as well be placed in the centre o! Siberia. as far 
as taking it into consideration in this matter is concerned. 

It would be as reasonable for United States politicians 
to insist that all railways between New York and Chicago 
should deviate so as to pass through Washington as, as is 
the attempt of certain Natal politicians, to include Pieter­
maritzburg in the main line between Durban and Johan­
nesburg when it has been proved that there is a far better 
route to be followed. 

The mileage of the Natal railways running at the 
present moment, including that extension which pene· 
trates the Orange River leading to Harrismith, must, I 
imagine, be as nearly as possible 600 miles . I give no 
detailed list of extensions and projects, as while this war 
of the routes is going on one can speak with no certainty 
on this bead. Assuming, however, that reason will 
eventually prevail, and that the alternative line will be 
put in band shortly, we may place work in progress and 
the immediately prospective lines at some 300 miles, 
making a total of operating and prospective lines of 
900 miles. 

The Central South AfrU-an Railways.-We now come 
to the Central South African Railways, recently known 
as the Imperial Military Railways; and in the days of 
the Boer Republics as the Netherlands Railways. 
Though the open mileage of these is at present :-Trans· 
vaa.l, 8 9i mi!es; Orange .River Colony, 4391 mile11; total, 
1329t miles only, the railways are for the time bemg by far 
the most important and interesting of all in South Africa 
just now. With the management of these and other 
South African railways I propose to deal in a. separate 
article. Suffice it for me to say that the energies of the 
C.S.A.R are being devoted seriously and with great 
intelligence to rectifying the defects of the old system. 
These are many and serious. 

I have already in this article pointed out bow the 
forthcoming short lines between Kimberley and Spring· 
fontein, and Fourteen Streams and Klerksdorp, will 
revolutionise certain of the important trade routes of 
South Africa. There are other equally important altera­
tions in progress. At the present day there a re practi· 
cally no printed data concerning these lines and projects 
to assist the man who is looking for information; there 
it~, in fact, no such thing as an accurate time-table which 
the public can la.y bold of. 

By the courtesy of the Commissioner of Railways, 
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Of the smaller lines above mentioned, t hat from Krugers · 
dorp to Rue:tenburg is for the purpose of tapping t~e 
richest tobacco growing centre in the Transvaal, while 
the Sannab's Post - W epener and t he Ficksburg lines 
open up the finest agricultural district in the Orange 
River Colony. All through the C.S.A.R. railway projc~ts 
one notices that utilitarian motives alone are actuatmg 
the authorities. The absence of party politics just now 
in the Transvaal and the Orange River Colony, and the 
master band of Lord Milner, make it possible for these 
practical schemes to go through without opposition, and 
the benefits will be real and lasting. 

Perhaps in gh·ing details of some of the the C.S.A.R. 
proposed lines I am a httle previous, _b_ut ?n~ must d_eal 
with the future to the best of one's ab1lity if mforma.t1on 
about railways is to be of practical value, and I have it on 
good authority that the schemes which I have enume· 
rated above are bound to go through substantially. in 
the form I have given them. The open and prospect1vo 
lines of the C.S.A.R. amount to 1963 miles. 

Conclusion.-To sum up the railway mileage of South 
Africa. according to my most recent information, we have 
the following figures :-

Open. In pro· Total. gress. 

C.G.R. .. (ond of 1891) 2\35 1288 8423 ... .. . . . . ... 
R.R. ... ... .. . .. . ... 1150 415 1565 . . . 

183 Beira line (Portuguese) .. . .. 183 000 ... 
N.G.R., say ... ... .. 600 300 900 .. . ... ... .. . 
C.S.A.R. ... . .. 1330 633 1963 ... .. . . .. ... 
Delagoa Bay (Portuguese) ... 59 000 69 -

Total ... .. 5457 2636 8093 

With all this work going on, it would seem that there is 
an ample field for orders. In a previous article I have 
explained that nearly everything for these railways, as 
far as machinery is concerned, is ordered from Great 
Britain. " 'hen the C. S. A. R. were in the bands of the 
Boer Republics as little a.s possible was ordered from 
Great B ritain, and the result has been that the workshops 
in Pretoria. and Bloemfontein a re replete with very 
weird - looking machinery from contine'dtal sources. 
Already, however, the change of manag~ment is b_egin· 
ning to operate in our favour, and while there 1s no 
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PROFILE OF THE N.O.R. MAIN AND ALTERNATIVE LINE 

Colonel Sir Percy Girouard, I have been able to obtain 
all the information I required for the purposes of this 
article in the way of policy, mileage, and projects. 
Under the Boer regime the railway centre in the Trans­
vaal was, of course, Pretoria, and a glance at the map 
will show that Johannesburg, the real centre of all things 
South African, is merely on a branch line. This has all 
to be altered. It is essential, above every other con­
sideration, that all roads should lead to Johannesburg, 
and by the shortest possible routes. The fi rst step, o£ 
course, was to transfer the general administration of 
these railways from Pretoria and Bloem!ontein to 
Johannesburg. This has been done. 

The two most important schemes for shortening the 
distance between J obannesburg and the sea. will be pro­
vided for by the two new lines to be constructed from 
Springs to Machadodorp, in the Transvaal, and from 
Johannesburg, viti Vereeniging and Viljoen's Drift, to 
Harrismith, in the Orange River Colony. A few days 
ago I saw in the papers that the Governor of Natal bad 
stated that the first of the above two new lines had been 
abandoned. In view, however, of what I was told in 
Johannesburg, only a short time ago, I can hardly believe 
that the Transvaal will be prepared to pla~e itself 
entirely in the bands of Natal when an easy method of 
shortening up the alternative route to Dela.goa Bay 
presents itself. The effect of a Springs·Machadodorp 
line would be to replace two sides of a t riangle by one. 
Pretoria would be excludl'd from the new main line 
between J obannesburg and Delagoa. Bay, but that would 
be of no importance. After all, Pretoria, on its own 
merits, is at the present day merely a pretty little country 
town, and even if all the dreams of gold and diamonds 
that we bear of just now in connection with the place 
were to be realised to their full extent the existing corn· 
munications between Pretoria and the outer world are 
extremely good, and will amply suffice. 

Below is a. list of the lines either under construction or in 
definite prospect by the C.S.A.R. at the time of my 
recent visit to Johannesburg :-

~liles. 
Jobannesbut'1l;-Yereeniging ... ... ... ... ... 43 
\ ' iljoen's Drirt-Harrismitb . • .. ... ... li5 
Sannab's Post-Ficksburg ... ... ... ... 63 
Saonab's Post-Wepener, 811Y. . ... ... ... 28 
Kimberley-Spriogfontein ... ... .. . 130 
Fourteen Streams-Klerkadorp ... ... .. . 14 
Kro.gersdorp-Rusunburg, 8111 .. ... ... ... 80 
Vanlockte- Vork (locnl Johannesburg gold 

mining line not abown on map) ... ... ... ... 16 

Total ... ... . .. . . . . .. 633 

doubt that the whole system of shops will have to be 
reorganised and re-arranged, it is quite noticeable already 
that there is much new plant in them which has come 
recently from Great Britain. 

Our weak point in orders for railway plant in South 
Africa generally is, of course, rails. I have dealt with 
this question before, but mention it again, as it cannot be 
emphasised too strongly. We must, too, endeavour to 
meet the requirements of South African railways some· 
what better than in the past in the way of delivery. This 
applies especially to locomotives. American locomotives 
are extremely unpopular on all these railways, but we 
must not trade too much on that fact. There is a. limit 
to the patience even of the managers and engineers of 
South African railways. We ta.lk in a. genera1 way of 
colonial patriotism, and wha.t we should expect from it. 
I think that we get vastly more toleration, in the way of 
accepting long delivery and paying higher prices for 
British goods, from South Africa, than from any other 
British Colony or possession. 

VALTELLINA HIGH-TENSION THREE­
PHASE RAILW .. <\.Y. 

No. 11 r. • 
WE have now to refer to the motor cars and loco· 

motives. The principles of working and construction 
and many details were full y described in the five articles 
we published in the beginning of 1901, namely, upon 
January 25th, February 1st, 8th, 15th, and March 8th ; 
so that a very short description in this place will suffice 
in connection with the detail drawings we are now able 
to publish. Several of the detail dimensions given in the 
above articles have since then been a.ltered. Figs. 21 and 
22, page 185, are the elevation a.od plan of the new t rolley. 
The two contact rollers run upon one axle pole, 65in . 
long, of bard wood saturated under pressure with a. 
special bard grease, the two being separated by 9in. 
length of insulation. Each contact roller is an electro· 
lytic copper cylinder, :}iin. diameter by 26in. long, 
revolving upon hard steel ball bearings. At its outer 
end a collar upon the copper cylinder rubs upon, and 
conducts the current to, a fixed ring-block of carbon, 
whence it is led by a. covered ca.ble inside the tube 
forming one arm of the t rolley frame, to the cast iron 
trolley base·plate, and thence again through well-earthed 

1 metal tubes to the ma.in working s witch. The covered 
' • No. 11 appcarod February Gtb. 
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cable is kept in the centre of each such tube by being 
threaded through series of porcelain spheres. The 
trolley bo.se.pla.tc is insulated from the car roof, to which 
it is bolted, by three·lipped p orcelain insulators. Eo.cb 
Of the two l\l'mH Of t!lC trolley frame is made Of two 
:\Io.onesruann steel tubeH. Each is 9ft. 9in . long. The 
frame allows considerable lntitude to the cross pole 
carrying the rollers to tilt out of hori?.ontal, so as to 
accommodate itself to wo.nt or level between the two 
contact wires. A glycer ine cataract, marked T\ in the 
drawings, prevents 'iolcnt impact or the trolley either 
upon the overhead line when it is raised, or upon its 
b~aring upon the car roof when it is lowered, the former 
butTer action bein g exerted through a short chain. Ea.cb 
arm of the fro.me is independently pulled up by a pair of 
springs; but these springs take, through an equalising 
cross beam, their abutment upon the plunger of an air 
cylinder. It is by exhausting and filling this air cylinder 
that the driver lowers and lifts the t rolley. In cer tain 
contingencies, involving danger , the air is exhausted 
automatically so as to cut ofT current from the motors: 
and the air.suppl.v cock can be opened Ly the driver onl.} 
if a specia lly cut key-of which there is no duplicate- be 
inserted. This same key opens the door of the main 
switch housing, and ca.nnot be withdrawn from the lock 
except after this door hnR been closed. This housinp 
c >ntains the only bare parts of the 3000-\'olt transmission. 
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Fl~. 24 THREE-POLE MAIN SWITCH -
it being ever.vwhere else permanently enclosed in wel' . 
earthed m etal ca!lings. 

Each motor car and each locomotive carries two trolley 
frames, each uRed normally for travel in one only of the 
two opposite directions. But in passing siding switches, 
crossings, &c., there are wood insulators, sometimes of 
considerable length, inserted in one of the two contact 
lines; and at these places it iR often useful to have both 
trolleys raised, one of the two always being outside the 
insulnted length. 

vVe have examined several of these trolley rollerE 
which have been in use for periods \'O.rying from twelv<> 
to twenty- four montl111. 'l'ho wooden axle has in a.l 
remained truly strnigh t, and the copper cylinders roll Ol1 
their ball races with extreme freedom. Through several 
miles of travel on an express train we watched closely itf 
contact action on the overhead line. At the lower speeds 
there occurred no sparking of consequence ; hardly any 
visible by daylight. At high speeds there is sparking 
and flashing more than one might desire. Successive 
flashes jun1p Aidewiso abng the trolley roller, showing 
the existence of sudden hide swing either of the carriage 
or of the overhead wire, nnd that this side swing is the 
main probable cause of the flashing ; but there is also 
considerable spnrking in passing Ruspens ion insulators 
and siding Rwitches. 

Fig. 28, p. l R!J, is an e levation of e. motor car, in which the 
driver's two cabins, one at either end, one liquid' r heostat 
R, and one driving axle arc shown in section. The two 
rheoRtat boxes hM·c exl('t·nal cooling ribs cast upon them. 
The liquid is a solution of sodi um carbonate. It is 
gradually t·aised into contn.ct with the specially-shaped 
iron plates by the injec tion of comprPssed air, and a. full 
description o£ the mode of action will be found in our 
nrticle of February Rth, 1901. 
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In Fig. 2!3 \V is the Westinghouse a ir-brake cylinder. 
The air for the brakes, the rheosto.ts, the trolleys, and the 
numerous mampulations which are all opern.ted pneuma· 
tically, is ~;tored in the resen·oir F in the cabin behind 
the driver's box, into which it is pumped by the two-stage 
compreRsor Jo: driven by a direct-coupled three.phase 
100-,•olt H kilown.tt motor, to which current i'> supplied by 
a small static transformer carried on deck. The com­
pressor is designed for 10 atmospheres pressure : but at 
\'altellina. () atmospheres is found ample, and is the 
pressure normn.lly used. ,\n automatic governor in the 
case marked (;, in Jo'ig. 2:1, controlled by the fall ing and 
rising air pressure, switches on and off the current, and 
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maintains the pressure within the desired limits. Some 
of the drivers prefer to regulate by band, and tbe present 
compressors are rather noisy and the too frequent putting 
~hem in and out of gear is annoying. They require to b e> 
run about two-thirds of the whole time of travelling. 
:\. new silent construction of compressor is being a.t 
present designed. 

The main working thrcc·pvle switch- contact being 
broken at six points- is seen well in the photograpluc 
dew, Fig. 24. The gap made by it when open is Hin. 
long, and as this is dolt bled, it is really 16in. from pole to 
pole. The six copper s tuds slide in six porcelain t ubes, 
Lhe end of each tube having a steatite ca.p for the sake of 
renewal. J ts m echanism is described in the above article 
of February t:lth, 1901, o.s ia also the controller, a pboto­
~a.pbic view of which is now shown in Pig. 2!i. In 
Fig. 2:3 the main Rwitch is marked B , and is seen in section 
lt the right-hand end cabin. The controller is marked 
C, and is shown in section in the cabin a.t the left band 
of the drawing. All the manipulating apparatus is 
duplicated in the t wo cabins. 

The motors and all the accessory apparatus are, of 
course, protected by safety fuses . T hese are placed in 
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the box marked A. Two Ji~b lning protectors of the two­
homed pattern, seen both in Figs. 2ii and 26, page 1H5, and 
in Fig. 21, are mounted on the iron base-plate of each 
trolley. 

The wheel base of each bogie t rucl< is 2~ m. with 
11! m. between the two bogie pins. O'er buffers 
the length is 19 · 14 m., and the tread of the wheels 
is 1 "17 m. Each truck carries two motors, one on 
each axle. These are used in caRcade up to h alf speed, 
and also in hlowing frC' tn full speed to half speed. 
During this lattt'r period they act as three-phase dynamos, 
and supply energy to the line. Except for frictional, 
h ysteresis and c~H losses, they would in this way convert 
three-fourths of the full speed ldnetic energy o{ the 

train into useful electric energy. The pair in cascade 
exert a. normal horse-power of 150 or :300 on the twc. 
bogies. Por n. shor t time they .can do 4.00 horse-power 
without damage. T n acceleratmg from half to full 
speed, nnd in running at full speed, on~ of ea~h 
pair of motors is cut out and run!; 1dle, whtl<' 
the other at full speed exerts a. normal hor11e-power c r 
li'iO. 1 >uring the slowing down from. half speed tl~<' 
braking is done by the \\'estingbous<: a.n· br~ke. [t ~v11l 
be remembered that in cascade workmg, durmg the hn t 
period of acceleration, the rheostat liquid resistance. is 
inserted in the rotor circuit of the second or low-tensiOn 
motor, in whose stator the worl<ing tension rises only to 
:300 ,.oJts, this being derived fl'om the rotor of the high ­
tension motor, whoxe current it- drawn off by three bronze 
sl ip rings with carbon collectors. These collectors. hM c 
each six carbon blocl<s, and embrace about one thml of 
the circumference of the ring. As the rheostat resistance 
is gmdua.lly cut out by the entrance of the ~igh -prcsNurc 
air in the air chambers of R R, the sp eed n ses, and tho 
time rate of decrease of resistance is automatically \'aried 
so as to eO'cct an approximation to uniform torq~e. 
.\ft.er synchronous ~peed is reached, the rheostat restst · 
ance being now zero, if it be desired to accelerate further 
- from thts half towards full s peed - the second motor 
is cut out and the rheostat resistance inserted in the 
rotor circuit of the fi rst, or high · ten. ion, motor, the resist 
e.nee being now again gradually decreased at an auto­
matically re~ulated time rate. 'fbus the controlling Ill 

of the simplest kind, and, moreo' er, it is "holly eiTectccl 
in lo" - ten~ion circuit s. In f£tct, the hand le' er of tl e 
controller has only three posiLions :-(1) "Jial( spe~d," 
in which it ~tands durin~ the period of first accelemLton; 
(2 ) "cut -out," or the mid position, in which the resistance 
is di<~connected and the first rotor circuit stands open ; 
and (:3) " full " speed, {or acceleration from half to full spce~. 
He versa! of the runnmg direction 1s effected by the ulatn 
switch lever H. 

Fig. 26, pa~c l H:), gh·es the dia.3ram of the electric con. 
nections or the whole car. 'l'he explanations given aboH, 
and the notes on the dia~ram, make it extrentely plaiP. 
The controller is shown in the cascade position, the rbeoste t 
being in the rotor circuit of the second motor. T he 
high-tension motors are on the axles nearer the bufl'ers; 
the low- tension on the inner sides of the bogies. The 
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housings of two motors a.re reYerse-identical casting!'. 
and the two bolted together with the swivel pin castinp-, 
form the frame of the bogie. F ig. 27 is from a. photograph 
of one pair of wheels and a motor. 

F ig. 2H is a drawing of the very pretty parallel-link 
connection between the dri\'ing hollow rotor shaft and 
the wheels. Each pair of wheels is keyed to a she.fL 
whose dio.meter is tJ }in. less than the inside of the hollow 
shaft, and the link work shown in Fig. 2 compels the 
two to rotate accurately together while gi\•ing complete 
freedom to the wheel shaft to rise and fall with the axle ­
boxes between the h orn ·plales without any 'erticnl 
motion of the rotor, stator, or motor as a. whole. 'l'hus 
Lhe whole weight of the motor is s pring-borne; the bear­
ings of the rotor shaft are fi xed in the housing co.rrying 
the s tator, and as small an a ir space between rotor and 
stator as is electrically noel magnetically desirable is 
mechanically possible o.nd as easy to obtain as in fixed 
plant. The limit of vertical oscillation o£ the wheels 
under the springs is the abo' e 4 tin., or rather 3~ in., 
allowing il in. per side clearance. The action of 
this linkage is full y explained in our article of 
February 15th, 1901. From Fig. 2 it may be seen 
that each of the three links carries a lubricator a t the 
middle of its length, lubricating the s1x pins of the linl<­
age. As these lubricators arc situated nearer the centt e 
than the pins they sen ·e, o. component of centrifugal force 
helps the lubricant on its way to the pins. 'l'wo othc r 
lubricators of s imtla r pattern are mounted on the t\\ o 
wheel bosses where the linkage is o.ttached to and drives 
the wheel. The wheel is drh·en by e. pure torque-that 
is, by two equal and opposite forces producing no 
re acti\•e resultant pressure upon the cearings in "hich 
the rotor runs. T hese bearings carry no weight exce1 t 
that of the rotor itself. Each rotor weighs 1 t tons. The 
whole load, including the "eight or the rotor, is calTied at 
the axle-box bearingP. 

As e. two-page supplement wc gi' e dre.,vingsshowing ele­
vations and plan of the locomoLi' e weighing 46 tons with 
four pairs of dnving wheels 5.3in. in diameter. T he whole 
is in two parts, which are identically reverse. Each pat t 
has a rigid wheel base two metres long, and the two parts 
are coupled together by a. central i:ltin . draw-pin joint 
with r igid attachments, re·inforced by two smaller side 
draw-pins with buffer -spring attachments. These con· 
n eetions are best seen in the side elevation and in the 
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cross.section at mid.Jength of the locomotive. The driver's 
oabin is a spacious apartment, 3i metres long, the 
central portions of the walla and roofs being collapsible, 
while the floors of fore and aft halves are connected by 
a steel Boor.plate hinged to the one and sliding on the 
other. The total wheel base o£ the locomotive 1s 6 · 68 
metres, or 22ft., but each rigid portion being only 6ft. 7in., 
the locomotive travels very freely round sharp curves. 

The trolleys are of the same pattern as in the motor 
car. At either end beyond the cabin over the end axle 
there is a compartment with a low sloping roof. This 
contains at each end a compressed air reservoir half metre 
in diameter, lying horizon tally and transversely, and a 
sodium·carbonate liquid rheostat box. All four motors 
are alike bigb. teosion, the cascade not being used upon 
the goods locomotives, and each o£ 150 normal horse· 
power, with from 110 to 40 per cent. overload capacity. 
The locomotive is thus of 600 normal borse.power, and is 
capable of drawing from 400 to 500 tons up the steep 
inclines of the line when the rails give sufficient adhesion. 
The rotors drive the wheels by the same style of parallel 
link gear as seen in Fig. 28, the dimensioning of the 
linkage being somewhat stronger in this case, as seen in 
outline in the two end wheels in the elevation of the 
locomotive. The controller and other driving apparatus 
is not duplicated, as in the motor car; but eo.ch 
manipulating lever, wheel, or handle is duplicated, so that 
the driver may s tand at one or other end of the cabin 
always looking forwards in whichever direction he is 
travelling. During shunting work both trolleys are kept 
raised against the overhead contact wires. The con. 
troller gives the driver power to manipulate the four 
motors independently, so that one, two, three, or all of 
them may take power and assist in driving. To start a 
270·ton goods train up the 11 per 1000 Chiaveooa incline 
the locomotive takes 150 amperes. These locomotives 
have, of course, only one synchronous speed, corre· 
spooding to about 80 kiloms. per hour travelling speed. 

I t may be interesting to give some of our own notes of 
consumption upon two trains. In going northwards in 
an express we noted that the voltmeter in the driver's 
Clbin went down to 2600 in climbing the 10 per 1000 
incline before reaching Piumellatte, while in starting out 
fr.:>m the stations the current reached from 70 to 80 
amperes. In a south ward run on a five.coacb local 
train, stopping at all stations, the following readings give 
an idea of the mode of driving ; but it must be remembered 
t hat a good deal depends upon the individual driver. On 
this train the driver seemed inclined to do as much coasting 
as practicable. Theoretically, the time rate of the taJung 
out of the rheostat resistance is automatic, but the driver 
was continually modifying this action by handling the 
air.cock, his apparent object being to steady the current 
at somewhere near 40. 

Bellano·Varenna }Volts 3200 3000 2500 
0 and 3·6 per 1000 up Amp. 0 0 80 40, 75, 25, 70, 40, O, 
gradients 0, 75, 70, 75, 40, 0, 75, 85, 80, 0 

6 o.nd 8 · 6 per 1000 up , · , ,.----.._ 
Varenna·Fiumelatto } Volts 8000 2800 3100 

gradient.:! Amp. 0, 80, 40, 70, 40, :.!0, 50, 30, 65, 45, 
Volts 2900 2850 3100 
Amp. 45, 15, 0 

Fiumelatto·Liorna Volts 2700 3000 :.!700 2900 
10, 7, and 2b per 1000 , • , 
down ~rradionts, then Amp. 0, 8i, 40, 60, SO, 20, 20, 
10 and 6·4 per 1000 Rise. 
up gradients Volts 2800 

Love I 
Spoed 
60 km. 

30 

_ Amp. 60 
Olcio·Mandello } Volts 2700 3100 3200 2800 3100 3000 

Love) and 6·4 down Amp. 0, 87, 40, 0, 90, 40, 30, 40, 
gradient Volts 3100 

Amp 10 

The line is worked on a block system which is partly 
electric and automatic. In and on either side of each 
station is an insulated section of the oonta~t wires which 
temains dead except when a train is coming into, or is 
leaving, the station. In coming in, iC the signal is not 
o.gainet it, the approach of the train switches in the 
station section. When the train stops, it becomes again 
dead ; and in order to start the train out the switch has 
to be once more closed. I n travelling through each 
section, the t rain carries a m etal cylindrical staff with a 
number of external collars, the spacing of which identi· 
ties it as belonging to that one particular section , and to 
it alone. To each sect ion belongs a definite number 
of identical staffs. At each end of the section 
on the station platform stands a slotted pillar staff· 
holder, containing a special mecbo.nism of simple 
character not liable to get out of order. There 
are two such pillars in each station, one for each of the 
two neighbouring sections. The two pillars in the two 
stations at the two ends of one section are connected 
electrically by a special wire and small battery in such a 
way that the two mechanisms always move and stand 
alike. The mechanism offers no hindrance at any time 
to a staff being put into the bolder, and both mechanisms 
Are moved by a staff being depos1ted in either of them­
it does not matter which. The common position they 
assume depends on the combined number of s taffs 
deposited in the t wo holders. When all the staffs 
belonging to the section have been deposited at one or 
other end of it, then the mechanisms have been brought 
into the one only position in which they allow a staff to 
be extracted; in all other positions their slots remain 
closed against such extraction. Thus, as t·he deposition 
in these holders of all the staffs belonging to the sect ion 
means that the section is empty, a train driver is unable 
to get a staff permitt ing him to proceed along the 
sect ion unless that section be empty. Further, to 
the mechanism of each pillar is attached a second small 
relay battery, whose circuit is closed by the action of 
withdrawing a staff. The current on this battery circuit 
operates the station switch-to close it-which gives 
aooo.volt tension to the insulated station section of the 
overhead wires; so that the driver co.nnot get his voltage 
to star t away from the station without first taking his 
staff out of the holder. The automatic action does not 
extend so far as to compel the driver to tal<e the s taff 
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away with him in his train - be may drol? it ?n the plat. 
form or leave it in the buffet, after tal(lng 1t out of the 
bold~r-but if this were thought necessary or desirable, 
it would evidently be a simple matter to make the staff 
the only meo.ns whereby be could get comm~d of corn. 
pressed air to raise the trolley into contact w1th the. over­
head line. Again, the section may be empty, but 1f th.e 
last driver who has passed over it has for~otten to depos1t 
his staff in the holder, then no other tram can get on to 
it until this mistake has been rectified. The design of 
the staff·holder is ingenious; but we cannot spare space 
for drawings of it. 

The whole cost of this ValteUina electrification is s tated 
to have been 6A mtllion lire, or about .£248,000. Of this, 
.£100,000 has been spent upon the hydraulic power 
worlts. which it must be remembered, are capable of at 
least three ti~ues as much power development as it is at 
present called on to provide. Over .£52,000 is accounted 
for by the electric rolling stool<, while .£68,000 hns been 
spent upon the electrification of the line. The ce.n~ral 
station machinery enters the account for the remammg 
£28,000. '!'he ..£248,000 divided by the 67 miles length 
gives £37,000 per mile; but if we take the developments 
capable of being served by the existing hydraulic works 
and the central station plant, the cost works out to about 
.£27,000 per mile. 

It is found that, with 9600 units generated per day as 
at present, the electric energy consumption is 41! wn:tt· 
hours per ton.kiloroetre, or 67 watt.hours per ton·mtle. 
The total yearly central station cost is reckoned to be 
£1340, including wages, material, and upkeep of all the 
hydraulic works; while .£1700 is the cost of working and 
keeping in repair the electric transmission. These work· 
ing costs together make the cost of supplying energy 
to the car and locomotors 0·90 lire per 1000 tonne· 
kilometre, or about 1s. 2d. English money per English 
too.mile gross weight. 

It is said that before the electric conversion the cost 
of coal to the locomotives on this Lecco line was 2 · 35 lire 
per 1000 ton·kilometre, which has to be compared with 
the above 0 · 90. In the calculation of this 0 · 90, bow· 
ever, no allowance for rental or compensation for the 
water taken from the Adda is ma<le, nor any interest or 
depreciation upon the whole capital expenditure. 

THE U E OF HIGHLY SUPERH EATED 
STEAM. 

By Professor Ji:wJNO, LL.D., lt'.R.H., M. l llllt. <.:. 1*). 

Tat: remarkable results which have been achieved by 
1\Iessrs. Easton and Co., Limited, in their development 
in England of the Scbmidt system of using superheated 
steam, have directed general attention to the advantages 
of high superheat. A report recently published in Tae 
ENOINEER- January 9th- describing trials which I made 
of an engine built by Messrs. Bo.ston at the works of the 
British Xylonite Company at Mo.nningtree, has attt·o.cted 
the notice of several correspondents, whose letters lead 
me to think that an article dealing briefly with some 
general points may be useful. 

The main point for consideration is, o£ course, the 
economy of heat, and therefore of coal, which the use of 
high superheat allows us to accomplish. Now, on this 
point it is important to remember that there are always 
two factors in economy of coal, namely, the engine 
efficiency and the boiler efficiency. I use the words 
" boiler efficiency " in a sense wide enough to include the 
superheater. We have, in fact, to consider two dietinct 
questions-(1) bow much steam does the engine use per 
horse-power hour, and (2) how much coal is used in 
generating and superheating that steam. 

Further, in judging of the real significance of an tmginc 
trial as to possible economy of coal, we shaH find it 
useful to infer from the steam used what the consump· 
t ioo of coal would have been 1f tbe boiler and superheater 
conditions bad been as favourable as experience in other 
instances satisfies us they might be. 

In the Manningtree trials the consumption of steam 
was just 9 lb. per indicated horse·power hour when the 
engine was working at its most favourable load. This 
was steam generated at 140 lb. per square inch and super . 
heated to 800 deg. Fah., or, say, 440 deg. above the 
temperature of formation. If we take the usually 
accepted value for the specific heat, namely, 0 · 48, : these 
440 deg. of superheat represent an addition of 211 units 
of beat per pound of steam. In generating saturated 
s team at this pressure from a. feed temperature of, say, 
75 deg. Fah., the amount of heat to.ken up is 1149 units. 
TheL, to superheat th~ steam requires 211 units more, 

which is _ 1_ of the heat taken up in the boiler. The 
OJ"IJ 

total heat required to generate and superheat each pound 
is therefore 1360 units. 

Thus, under favourable conditione of superheating, we 
ought not to require to burn more than, say, one.fi fth 
more coal to form each pound of the highly superheated 
steam than is requu·ed to form each pound of saturated 
s team. 

There is no doubt that this can be done. To do it, 
however, requires that the furnace gases, after leaving the 
superheater at a comparatively high temperature, must 
hS\·e further beat extracted from them by means of a. feed. 
beater. In my trials of a Scbmidt plont near Amsterdam 
this was done so effectively that the furnace gases, after 
passing a superheater in which the steam was heated to 
about 750 deg. Fah., were wade to give up heat to a 
Scbmidt economiser to such good purpose th~~ot before 

• Tllis nuwU.:r W!\ll dotormlnod by Uugw.,ult In uxpcrlmout...l uu tbo 
Kupcrhc.'\tlng or steam ut t\ low prCKsuru, and through only n vury 
moderate rnnse or tompcraturo. Its appUooblllty to 11lcam nt 8Ucb 
pYc~urCi! Marc u><uat In modem ool(lnc~. and through l!uch ranges of 
tcmpcraturo l\8 aro now In (jliCMtiOn, fK open to COilllldorablo doubt. :&l r. 
A. 11. Poako hM roconlly l.>ccn ougt\gcd In 11 ruscarch ou tb!H point, In w y 
laborntory, and 110 fnr M bl" rceultl! arc 1\ll yut doflnlto, they tond to 11bow 
lhaL lt1 any C<\~O tho valuu ol the ll}>cciOc heat under ~uclo conditions Ita 
wo aro now conccrnud with does not diiTor v;,:ry wldoly !rout tho ' '"luu 
found by Hcgnnult. 
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escaping to the chimney their temperature was lowered 
to 347 dog. Fah. In that instance I found that to 
generate steam at a pressure of 140 lb., and to superheat 

it- to 742 deg. Fah.- requu·cd only 
7 

.
1
93

, or 0 · 126lb. of 

coal per lb. of steam. At 1\Ianoingtree-with only a 
slightly higher superheat-it took 0 -_157. lb. of co.al per 
lb. of steam. The main reason {or this difference IS that 
at l\Ianningtree there was no economiser. l3otb from 
the boiler furnace and from the superheater-which . was 
separately fired- the g~ses escaped at a. .comp~rat1vely 
high temperature carrymg away heat whtch mtgbt use 
fully have been ~aved. Moreover, at l\Ianningtree the 
boiler and also the superheater were desi$ned to 
serve two engines, whereas ?nly . one eogme was 
running during the trials, and m th1s 1·espect also the 
conditions were unfavourable to economy of coal. 
Further the coal used at 1\Ianoingtree was of compara. 
tively p~or quality . Its average thermal value, taking 
boiler and superheater coal togethe~. was o~y 12,970 
thermal units per lb., so that 1 lb. of 1t was equtvalent to 
only 0 · 86 lb. of s tandard coal, having ~ thermal value of 
15 000 units. t Actually the consumpt10n of coal at Man­
n~gtr~e was 1 ·41lb. per indicated borse.power hour, 
equivalent to 1 · 22 lb. of such standard coal; but bad the 
conditions of boiler and superheater been the same as 
they were in my Amsterdam tests, this figure would have 
been reduced much below 1 · 2 lb. 

.\ gain, to realise what the results of the trial at 
Maoniogtree mean, it is useful to remember that the 
9lb. of superheated steam which were . used tb~re per 
indicated horse.power hour were eqmval~nt, m the 
quantity of heat they conveyed to. the .eng~ne, to o~y 
10 · 65lb. of saturated steam. It IS thts figure which 
should be compared with the consumption ir1 an engine 
using saturated steam. And, further, the 15 lb. of super. 
heated steam used at Manoingtree per electrical unit .are 
equivalent to 17 · 7 lb. of saturated steam per ele?tncal 
unit. These figures, moreover, were reached 10 an 
engine of only 300 borse·power. 

The trials only emphasise and confirm what has been 
proved before, that not only as regards consumption of 
s team, but as regards consumption of beat and of coal, 
there is a striking advantage in using high superb.ee.~. 
To what is this remarkable advantage due ? Why IS 1t 
that, by adding only ooe.fiftb or one·s.ixtb to t~e heat 
which the steam has already taken up m the boiler, we 
are able to make the steam do ruore than 50 per cent. 
additional work in the cylinder '? There is, of course, a 
small theoretical advantage fL·ow the fact that some heat 
is talten in at a btgb tempemture, but this goes only a 
little way to account for the very large practtco.l advan. 
taae that follows the use of high superheat. 

The answer, apparently, is that by using high super­
beat we escape in great part both of the two chief sources 
of loss in the action of saturated steam. These arc (1) the 
loss which arises through alternate condensation and re­
evaporation in the cylinder, and (2) the loss which arises 
through leakage at valves, pistons, and sliding surfaces 
generally, and especially through direct l ea~n.ge fro~ the 
steam side to the exhaust , such as occurs m an ordmary 
slide.valve. Of these two actions, the first is now so 
well known that I need not dwell on it; but the second 
action is not so generally appreciated. It was first, I 
think, brought ioto prominence by the researches of 
Callendo.r and Nicbolson ("Min. Proc." Inst. C.E., 
1898). They have shown that, however t ight a 
slide valve may be while standing still, it leaks 
while running, a film of water finding its way from 
the steam stde to the exhaust between the sliding 
faces. The wetter the steam the more serious does this 
leakage become. l\Iy attention was particulu.rl) drawn 
to the advantage of superheating in checking leakage of 
this kind in testa which I made of another ongine fur· 
Dished with piston valves, and using triple.expa.nsion. 
There the saving effected by changing from saturated to 
superheated s team was enormous, ond it was to be 
ascribed in large measure to the fact that with saturated 
steam the leakage past the piston vah·es bad been great. 
By superheating to 575 deg. Fah. the consumption of 
steam in that engine was reduced {or the same output by 
42 percent. 

It is one of the striking advantages of high superheat 
that when properly applied to a rather inefficient engine 
it cures it of its conspicuous defects, ond makes it highly 
efficient. lt enables comparatively small engines to com­
pete in efficiency with engines of the large~;t si~e, and it 
gives excellent results without the complications or triple. 
expansion. The engine tested at l\Ianningtree was a 
two-cylinder compound . 

To obtain the full ad vantage of superhenting, it is 
essential that the steaw should be superheated before 
each of the two stages in its compound expansion. The 
steam in the intermediate receiver, which has become 
saturated, or even wet, during its first expansion, must 
be again superheate:l before admission to the low· 
pressure cylinder. Scbmidt secures this in a ~:~imple 
and etrectivo manner by using tbe live steam, on its way 
to the steam ches t, as a vehicle to convey bent to the 
receiver. The temperature to which the steam supply 
is superheated in the first instonce is limited only by 
considerations of safety and durability on the part of the 
superheater, and may be ns high as 800 deg. l~ah . But 
before admission to the cylinder it has fallen below 
600 dog. Pah., mainly by transfer of a portion of its beat 
to the intermediate ~:~team, and in this way a. fM·ourable 
distribution of the superheat is secured as between the 
two cylinders, with the result that the stea.w remains 
dry •. or nearly dry, in its whole passage through the 
engme. 

On the question of durability, there is now ample 
experience to show that high superheat, when used a.s 
~chmidt uses it, d0es not involve any excessive wear and 
tear either of engine or o£ superheater. The introduc· 

I The lhoruml ' 'nluo 8h1lcd In tho t•et•vrL ba81.>cou fouuc.l Looo too high, 
uu accounL uf tm orrot· in tbu cuu-umt u£ lhu ualurlmotiJr. 'l'hu correct 
llgu.-u Is g1 vun boro. 
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TYPES OF L O COMOTIVE CONNE C TI N G ROD S 
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tion of Schmidt engines into England is comparat ively 
recent, but in Germany and elsewhere they have been 
used long enough to demonstrate their durability. I 
have before me letters from various users of Schmidt 
plant on the Continent, who one and all bear testimony 
to the small cost of maintenance and absence of need of 
repairs during periods of use which extend in some cases 
to more than seven years. I n more than one instance 
t~e plant has been working night and day during that 
tlDle. The wear and tear of the engines are " not greater 
than in the case of ordinary steam engines of good 
quality." The superheaters "have proved thoroughly 
satisfactory, and no repairs have been necessary." 
"None of the superheater coils have up to now been 
replaced, and all are intact." 

A great extension of the use of highly superheated steam 
may confidently be looked for when such facts become 
bett~r known among English engine users, and when they 
realise not only the advantages which hlgh superheat 
secures in economy of steam and of coal, but also the 
l!implicity of the means by which this economy is brought 
about 

CONNECTING A~D COUPLING -RODS. 
By P. B. PARR 

No. Ill.* 
. A NUMBER of exatuples taken from practice will now be 

gtven. Of course, one example would be sufficient to 
show the application of the above formuhe, but I have 
been able to obtain the necessary particulars of the 
latest standard rods of several railway companies, and 
these are all included in order to give a good idea of the 
modem practice for British locomotives. 

Mr. D. Drummond, locomotive superintendent of the 
London and South ·Western Railway, supplies the 
following particulars .of his latest four wheels coupled 
express passenger engmes. 

A working drawing of the connecting.rod, which is 
partly copied in Fig. 3, with the dimensions which have 
reference to the subject at present under consideration:--

Diameter o! cylinder~~ ... .. . ... . . l~in. 
Stroke of p1.8ton.s ... ... ... ... ... 261n. 
Diameter of driving whe~ls on tre!ld ... 6ft. 7in. 
Working presmre of steam... ... .. 176 lb. per equ.are inch. 
Muimuco speed ... ... ... .. . ... 52 mJ1es per hour. 
Approximate cut-off when running nt 

the maximum speed ... ... ... 12 percent. of the stroke. 
We will first find the maximum stress in the material 

by the use of the approximate formula (2b), and after· 
wards by the more exact equation (4). 

To find the numerical values of the algebraic symbols 
. 44 X 52 X 18 

for this rod we have v = 15 X 
79 

= 25 ·1. 

• No. JJ . a ppeared Ja.nUAry 23rc:'. 

• 

It will be noticed that when using this equation-for it 
is immaterial whether D and r be taken in feet or in 
inches, so long as the same unit is used for both--it will 
generally be found more convenient to take them in 
inches. 

13 25· I2 X 12 
We have l = 78: r = i2; ( = 78 X 13 = 7·456 

The thrust along the rod I estimate at 6000 lb. 
The steam pressure to use for calculating the thrust is 

most conveniently found--in the absence of an actual 
indicator diaaram--by subtracting 16 from the boiler 
pressure, muftiplying by the cut off expressed as a. per­
centage of the st roke, dividing by 46, and subtract· 
ing 20. Thus for the above engine we have (175-15) x 
12 
46 - 20 = 22 lb. per square inch. It is not difficult to 

see that this is equivalent to assuming the pressure in the 
cylinders at cut· off to be 30 lb. per square inch below the 
boiler pressure, and allowing a back pressure of 5 lb. per 
square inch. 

To find « and /3 we have A1 = 8! X 2 = 7 : A..: = 6 x 
2 10- 7 = 10 : cz1 = 14 : ~ = 67, so that /3 =

67
_

14 
= 0 ·056 and 

« = 7- 14 X 0 ·056 = 6·216. 
Putting ;c = 89 in the equation A = 6 · 216 + 0 · 066 x we 

obtain the area at the centre as8 ·4 square inches, a.ndas the 
rod is 2in. thick, the depth at the centre is 4 · 2in. , and the 

4·22 X 2 
s trength modulus of the section, L:: = 6- = 5 · 88. 

We have now all the information necessary in order to 
make use of equation (2b), and the maximum stress in 
the material due to bending is 

7·456 X 781 
0·00005 - 5 .88 -- (12 X 6·216 + 7 + 0·056 X 78) 

= 8166 lb. per squ9.re inch. 

In .addition to this stress caused by bending, there is 
the direct stress due to the thrust along the rod, which 
. al 6000 I 1s equ to 8 .4 = 714 b. per square inch, and the total 

stress (maximum) in the material is the sum of these, 
3165 + 714 = 8879, or, sa.y, 8880 lb. per square inch. 
I~ o.rder to calculate the stress by the aid of Equation 

(4), 1t IS fi.rst necessary to find the numerical values of the 
remaining constants. We have-

Rt = 
0

'
288

1: ~·::~2 X 
7

8'1 (4 X 6·216 + 3 X 0·056 

3 = 8 
X 78) = 1284, or, say, 1300 

"' - 0. 07 

0·07 X 8 I 
., - 2 X 78 V 6000~ + 1300~ = 22 
E = say, 26 X 10° 
I = 12·35 
We are now in a position to use Equation (4), and the 

bending moment at the centre is-
~ r 22 X 78 + 0•288 X 7·456 X 78 X 26 X 1()8 X 12·35 
2 L 32·2 X 6000 

(6·216 + 0·056 X 78) 
_ 2 X 0·056 X ~288 X 7 ·456 (26 X 106 X 12 ' 85)2 

32•2 6000 

versin 78 V -- 6000
- - J 

26 X 10"' X 12 · 36 
~ • ;-~60~00=-=--- _ 2 X 0 · 056 X 0 · 288 X 7 · 456 sec, 'V 
2 26X100X12·35 82·2 

(26 X 1~~ 12 · 36)' 

cos. ~ v 6ooo 
2 26 X 106 X 12 ·35 

• 

0·288 X 7·456 X 78 X 26 X 100 X 12·35 
2 X 82·2 X 6000 

(
6 ·216 + 0·056 X 78) + ~X O'L56 X 0 ·288 X 7·456 

2 32•2 

(26 X 1~~ 12 ·35)
2 

= 880,886 - 21,088,100 - 1,166,476 + 21,391,364 
= 17,675 inch.pounds. 

When employing Equation {4) the various powers of 
E I /F should be calculated at once, and such terms as 
2 13

/ ( (EFir. which occur more than once, should be 

evaluated independently of any multiplier which may be 
atta~hed . A f?OOd set of logarithmic ta~les is necessary, 
~nd mterpolat1on should be resorted to m every instance 
m order to obtain the significant figures down to the 
units place. The angles should be taken accurately to 
seconds. 

In this case it will be found that-

l v...!. = 78 v----,.6000~---
E I 26 X 100 X 12 ·35 

= 0 · 3371709 radians ; and the corresponding angle in the 
usual notation is 191'.1 19' 6''. 

The m~um stres~ i? the material due to bending is 
the bending moment di vtded by Z, or 5 · 88, wh tch gives 
as a result 8006 lb. per square inch. Adding to this the 
direct stress caused by the pressure of the steam on the 
piston, whioh is tbe same as before, we oMs.io a9 the 

• 
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total maximum s tress in the material 3006 + 714 = 
37:l0 per SIJUare inch. 

H is interesting to compare the rcsuJts obtained from 
the two different formultc. The stress found by the use 
of the approximate cquat1on is 160 lb. per square inch more 
tha"l that found by the use of (4), or the difference is 
about 4 per cent. 

When start10g, the maximum direct stress at the small 
end of the rod is 6611 lb. per square inch . 

This rod (Fig. 8), page 1H7, is also used fot· six-wheeled 
coupled goods engines to the following particulars :-

Dinmotor of cylindord . . ... .. . 1 ~in. 
Stroke of piatoM .. . . . . ... ~610. 
Dinmotor of driving wbool1 on tread !irt. 1 in. 
Working prossuro of stonm ... . . 175 lb. p:~r sq uare inch. 
Maximum speed . . .. . ... . 35 miles per hour. 
Approximate en t-off wbon running ut 

tho muimum 11pood . .. ... . . 20 pur cont. of tho stroke 

The writer estimates the thrust along the rod to be 
13,600 lb., v will be found to be 21 · 88, and ( = 5 · 065. 

As the stress due to bonding ' 'aries (for the same rod) 
directly with (, we have, us ing the stress and the value of 
( for the po.sscnger engine as found previously:-

. . 8006 X 5 · 065 
1\Iaxtmuwstross duo to bendmg 7 . 156 = 201:2lb. 

per squ1ne inch. 

Adding to this the direct stress of 
1~~ = 1619 lb. 

per square inch, the total maximum stress in the mater ial 
ts 3661 lb. per square inch. 

When starting, the maximum direct stress a.t the small 
end of the rod is 061 1 lb. per square inch. 

Mr. H . A. H oy, chief moche.nical engineer of the Lane&· 
shire and Yorksh1re Ha.ilway, supplies the following 
particulars of his latest heavy four wheels coupled express 
passenger ongmes :-

A working drawing of bbo connecting-rod, is pa.rLly 
copied in Fig. 4 , with the dimensions necessary in order 
to calculate the s tressos. 

Dinmotor of cylindor11 ... ... . .. 
Stroke of pistons.. . .. .. . .. . 
Diomotcr of driving who~ls on tread 
'\Vorking prossuro or steam .. . 
~laxiruum &pood .. . . . . . . 

l Oin. 
~6io. 
7£t. 3io. 
176 lb. per b<)unro inch. 
70 mile~ por hour. 

Approximate cut•ofT whon running 
ot tho maximum 11p ~od .. . tO per cont. of the stroke. 

load behind tondor . . .. . . ... :.!00 tollS. 
As will be seen on reference to the figure, this rod is 

parallel for the greater part of its length, while the short 
portion, which is tapel', is near to the crosshea.d. This 
being the case, it is sufficiently accurate to assume it to 
be parallel throughout, the e flect of this on the cons tants 
being that " is equal to the constant area of the cross 
sect ion of the rod, and 13 = 0. 

It will be found that 
• = ·a115:/3 = 0:l = 7J : v 30 ·7 : ~ = 11 ·76:.2 

at centre = 6·5H : F - 24,100 : H1 - 1600 : 6 = 7~ : I) 

= 89: I (mean) = 15 63: .E = 26 X l ()'i: area at centre 

l I F = 8·3125 sq. in. : 2 '\ E 
1 
~ = 16 19' 3:.!". 

L'sing formula (2b) we find the stress in the materil\1 
duo to bending as 

0 ·00005 U · ?GX 711 X 12 X 8 · 3125 
(). (jt:J 

t:: 8612 lb. per sq. in. 

Adding to this tbe direct s tress, 24·•100 = 28991b. per 
t:J·!W!5 

llq. in ., tho total maximum stress in the material is found 
as 6511 lb. per sq. in. 

By the use of equation (4), the ma..:dmum stress due to 
bending is found as 1.1 0•1lb. per ~>q. in., giving a total of 
6703 lb. per sq. in.; the ddTerence between the two 
l'esults being about 3 per cent. 

When s tarting, the maximum direct stress a t the small 
end of the rod is 7984 lb. per sq. in. 

Mr. J . H olden, locomotive superintendent of the Great 
Eastern Hailway, supplies the following particulars of 
his four -wheels coupled express passenger engines:-

A working drawing of the connecting-rod, which is 
partly copied in Fig. 5, " ith the dimensions necessary in 
order to calculate the s t resses. 

Dinmoter of C) tinders 
Stroke of pistons . . . . . . 

19in. 
2iin. 
7ft. 
1 0 lb. por Er1uaro inch. 
;o miles per hour. 

Din motor of driving wbeols on trood 
Working pro uro of steam . 
Muimum speed notunlly recorded . 
.A pproJ<imntc cut·oll wben running 

nt tbo maximum apoed . . :.!G per cont. of tho stroke. 

Mr. Holden also supplies the addiLional infol'mation 
that when running on an up gra.de of 1 irt 100 with a load 
of 40~ ton s (in cluding engine 50 tons, a.nd tender l:l6 tons) 
the speed it 40 miles per hour, and the cut -ofl' 40 per 
cent. of the stroke. 

For this rod it will be found tha t 
" = 7• 17 : S = 0 ·0:)5: l = 91 ·5: v Cor 79 miles per 

h our = 35 · 86: v Cor 40 miles per hour = 18 · 16 : ( for 
79 miles per hour = 12 · 97 : ~ tc1r •10 miles per hour 
= 3 · 33 : ~ at centre - 7 · 1 : F at 79 miles per hour 
c: 20,100: F at 40 miles per hour = 3.i,400: H 1 at 79 
miles per hour :J:) 10: H1 at 40 miles per hour = 910: 
6 = 1::1· 125: 11 at 79 miJes per hour = 63 : '1 at 40 miles 
per hour = 110: I (mean ) = 1 · 93: E = 26 X 10n: area 

ll.t centre = 9 · 6 6 sq. in. : l '\ /
1
f"

1 
a t 79 miles an hour 

/
Jo' - r;. l t-: fl. _ 16 4u ,J • l '\ E I at 10 miles per hour = 44 

47' 20". 
tJ sing formula. (ib) we fi nd the s tress in the material. 

due to bending nt 79 miles per hour as 

0•00005 12 ' 97 X 91 ' 5 ' (12 X 7 · 17 + 7 X 0·055 X 91·5) 
7•811::1 

• 7706 lb. per sq. in. 
Adding to this Lhe direct s t ress 

20•100 207r: lb . - = •) . per S<j. 10.1 
v·U::lU 
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the total mo.ximum stress in the material is found as 
97tH lb. per sq. in. 

B ,, Lhe uso of ec1uation ( l ) the maximum s tress due to 
bending is found as 7792 lb. per sq. in , giving a. total of 
9 67 lb. per sq. in. 

The dillorence between the two results is about 1 per 
cent. 

When s tarting, the maximum direct stress a.t the small 
end of the 1·od is 6700 lb. per sq. in. 

At 40 miles per hour (2b) gives a stress of 19 0 lb. per 
sq. in., while the direct stress is U655 lb. per sq. in., giving 
a. total of 56:JJ lb. per sq. in. 

Equation (11) gives a stress of 2658 lb. per sq. in., or a 
total of 6313 lb. per sq. in., the ditl'erence between the 
two results being about 10 per cent. The excessive 
difference is accounted for by the heavy thrust along the 
rod, which affects the bending caused by thrust and 
friction, while the speed being low, the effect of inertia 
is much reduced. 

Mr. J. F. 1\I ' {ntosh, locomotive super intendent of the 
Caledonian Hailway, supplies the following particulars of 
his four-wheels coupled express passenger engines :-

A working drawing of the connecting-rod, which is 
partly copied in Pig. 6, with the dimensions necessary in 
order to calculate the stresses . 

Diomot.er of cylinders .. . . ... 19io. 
troko of pistoos .. ... ... . . . 26in. 

Diomoter of driving wboels on trend 6ft. 6in. 
Working pressure of steam ... ... 180 lb. per Equaro inch. 
Mnimum spood . . ... . .. . .. 65 miles per hour. 
A pproximotc out-olf wboo running 

ut tho maximum speed ... ... 31 per cent. of tbo stroke. 
For this rod it will be found tha t 
Cl = 6 • .:; : 13 = o · 05 : z = t:Jv : v = 31 • 7 : ( = 1 o · 97 : 

Z at centre = 6 ' 712: F = 26,200: R1 = 2370:6 = tH> ; 
'1 = 92 : I (mean) = 15 · 06 : E = :26 x 10°: area at 

. ~ 1;;-centre = ~ · {)75 sq. m.: l - = 89° 50' 15". 
1!: I 

l' sing formula (2b) we find the stress in the material 
due to bending as 

0•00006 10 ' 97 
X 81jB (12 X 6·85 + 7 X 0•0() X 85) 

6·712 
= 5610 lb. per sq. in. 

Adding to this bbe direct stress 26•200 = 2920 lb. per 
8·975 

stt. in. , the total maximum stress in the material is found 
as ~5.JO lb. per sq. in. 

By the use of equation (4) the m aximum stross due to 
bending is found as 5426 lb. p er tl<J · in. , giving a total of 
88 113 lb. per sq. in. The difference between the two 
results is about 2 per cent. 

When sta r ting, the maximum direct s tress at the small 
end of the rod is 670 lb. per sq. in. 

Mr. W. ))eo.n, locomotive and carria~e superintendent 
of the Great Wes tern Hailway, supplies the following 
par~icula.rs of his four-wheels coupled express passenger 
eng1nes:-

A working drawing of t he connecting-rod, which is 
partly oopied in Fig. 7, with the dimensions necessary 
in order to ca.lcula.te the stresses. 

1 io. 
:lilin. 
6ft. S~in . 
1 0 lb. per t•tuare inch. 
60 miles per bour. 

Diameter of cylinderil . . ... .. . 
Stroko of pistons... .. . ... .. . . .. 
Diotootor or driving wbools OD t read 
Working pressure of steo111 ... .. . 
.M ox imum speod .. .. . .. . .. . . .. 
Approximate cut-ofT whon running 

nt tho mul'.imum speed . .. .. . 25 por cont. of tho stroke. 
For this rod it will be found that 
Cl ""' 4 ' 57 : fJ = 0 '056 : l = 81 : V = 21::1· 42 : ( = 9 ' :206 : 

Z at centre = 4 · 436: F = 18,100: R 1 = 1440: 6 = : 
'1 = 6:,1 : I (mean) = 1:> • 66 : E = 26 X 108 : area. a.t centl'e . J F = 6 · sq. m.: l E I = 4 1~ S ' 4". 

l'siog formula (2b) we find the stress in the material 
due to bending as 

0·00005 9 ' 206 
X 

8~ (12 X 4 "57 + 7 X 0 ·056 X 81) 
4 •4136 

= 4771 lb. per sq. in. 

Adding to this the direct stress 1 ,l oo_ = 2662 lb. per 
6 •8 

sq. in., the toto.! maximum s tress in the m aterial is found 
as 74.tl6 lb. per sq. in. 

By the use of equation (4) the maximum s tress due to 
bending is found ns 582!') lb. per sq. irt. , giving a. total of 
79ti7 lb. per SIJ. in. The difference between the two 
results is about 7 per cent . Tbe great difference between 
the two results in this case is accounted for by the light 
section of the rod , which allows it to detleot more than 
the others, thus increas ing the bending moment due to 
thrust. 

When stal'ting, the maximum direct st ress at the small 
end of the rod is H610 lb. per sq. in. 

1\Ir . Il. A. hatt, locomot ive engineer of the Greo.t 
Nor thern Ho.ilway, kindly supplies part iculars of two of 
his engines ; first, his ordinary bogie passenger engines, 
four-wheels coupled; and, secondJy, his latest ten-wheeled 
bogie engines, four wheels coupled. The particulars of 
the eight-wheeled engines a re as follows:-

Connecting-rod Ill! shown in Fig. . 
Diamotor of ~:ylindor11 ... . . .. . 
Stroke of pis toM .. . . 
Diamot.er of driving whoels on trood 
Working pr06Suro of ateom 
Ma~imum speed ... . ... . 

17~in. 
261o. 
6ft. 6in. 
170 lb. per tquore ioclt. 
i6 miles per hour. 

Appro\ imnto cut-ofT when running 
at the maximum apcod .. . .. 33 per cont. of the s troke. 

For th is rod it will be fou nd that 
Cl = 4 '4132 : /3 = 0 ' 0 07 i l = 69 : V = 36' 67 : ~ = 17 · {)9 : 

%at centre = 4 ·8:34 : lo' = 22,200: R 1 = 2200: 6 = 7 · 5: 
11 = s.:; : I (mean) = 9 · 622: E = 26 x 10° : area. at 

~ F centre = 7 · 2 6 sq. in.: l = 137° 14' 30". 
E I 

Using formula. (2b) we find the stress in the m aterial 
due to bend ing as 

0·00005 17 ' 99 X GO ·• (12 X <1' 462 + 7 X 0·0 07 X 69) 
<! •8:34 

r: • ...,0 lb . = i).){ • per sq. 1n. 
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Adding to this the direct stress of ~.';~ = 3050lb. per 

sq. in ., the total maximum stress in the material is found 
os 8620 lb. per sq. in. 

By equation (4 ) the maximum stress due to bending is 
found as Gl!'iO lb. per sq. in., giving a total of 9:l00 lb. 
per sq. in. The ditference betweeo the two results is 
about 6 per cent. 

The particulars of the ten-wheeled engines are as 
follows:-

Connectiog·rod M shown in Fig. !l. 
Dinmoter of oylindcra ... ... 
Stroko or pi •• uns .. . .. . . .. 
Diomot.er of driving wheels oo tread 
Working prossuro of steam . .. . 
Mn>.imuro speed ... ... ... ... .. . 

l!lin. 
2.J in. 
6ft Gin. 
1 i 5 lb. por ScJUaro incl1. 
i5 mile11 por hour. 

Approximate out-ofT wbon running 
ot tbo maximum speed ... .. . 33 per cont. of the stroko. 

For this rod it will be found that 
" = 7 · 0~ 1 : 13 = 0 · 00 ' : l = 120 : u = 33 · 85 : ( = 9 · 54 H : 

Z a.t centre = B·OJ:J: F = 27,300 : R1 = iJ2iJO : a = !) : 
'1 = 40 : [ (mean) = ~ · 6 : B = 26 X 108 : area a.t centre 

J 1•' 
= 7 · 6 sq. in.: l = 50· 19' 24". E I 

Using forlllula (2b) we find the stress in the material 
due to bendin~ as 

0·00005 g · (;.J X 120
l (12 X 7·0 1 +7 X 0·00 X 120) 

~ · 0 1:3 
= 9480 lb. per sq. in. 

Adding to this the direct stress of 27•:3
6
00 = :J590 lb. per 7 .. 

sq. in., the total maximum stress in the material is found 
as 18,070 lb. per sq. in. 

By the use of equation (4) the m aximum s tres due to 
bending is found as 9980 lb per sq. in., gi\'ing a total of 
13,520 lb. per sq. in. The difference between the t wo 
results is about a per cont. 

BRITI~H AND FRENCH TRAIN 'ERVICES 
IN 1902. 

By C u An l, 8 :! Rous-MAHTKN. 
No. \' Ill.• 

Toe Midland-Scottish service in 1902 "as accelerated 
only in respect of two portions of the Leeds-Carlisle 
length, viz., Appleby -Carlisle, 30t miles, booked in the 
summer to be done in 81 minutes, or a t an average ra te 
of 59 · 5 miles an hour from s tart to stop ; and H ellifield­
Carlisle, 76i miles, booked from October to be run in 
minutes, or a t 52· 8 miles an hour, this latter being over a 
very heavy road, including 15 miles on end at 1 in 92 to 
1 in 100. The Appleby·Carlisle stage, on the other he.nd, 
is mostly on easy falling grades. I may remark here 
that although a statement has found frequent publication 
in the non-technical Press to the effect tba.t the Appleby· 
Carlisle run is booked to be done in 30 minutes, th1s is 
pure delusion. Yarious t rains are timed to run, from 
pa88ing Appleby a.t full speed, to the stop a t Carlisle in 
80 minutes, but this is a. totally different matter, and 
wholly irreleve.nt when the question is one of run from 
start to stop. As a matter of fact, it is within my 
knowledge, on the testimony of tried a.nd capable observ­
ing friends, that at leo.st thrice the run from tbe Ap pleby 
pau to the Carlisle stop has been done in less than 27 
minutes. 

My own best experiences from start to stop on tb_is the 
second fas test timed run in Britain were (1) 28 min . 
56 sec., by No. 2606- Belpa.ire c lass- with 200 tons ; a.nd 
(2) 30 min. 54 sec., by No. 2781, of the same class , with 
220 tons. F rom H ellifteld to Car lisle my best runs were 
in 79 minutes and 81 minutes respectively, in both oases 
by Relpaire engines of the " 2601\ " a.rtd "2781 " classes 
with loads slightly exceeding 200 tons behind the tender. 
It will be more convenient, however , to leave the work of 
new Midland locomotives generally to be dealt with in a 
separate article, as the present series refers specially to 
the n ew services of last year. 

The Great Western's chief contribution to the improve­
ments of 1902, viewed from the engineering ste.ndpoint, 
was the establishment of a 2 b. 20 min. service each wa.y 
between London (Paddington) e.nd Birmingham, no 
fewer than three down trains e.nd one up being booked to 
do the 129t miles without stop in that t ime, a.veragin~ 
55·2 miles an hour. Mr. T. I. Alien, superintendent of 
the line, a fl'orded me courteous facilities for testing the 
actual performance of these trains, but on the down 
journey I was persistently unlucky in encountering checks, 
a.nd in no case did I get results at all equal to those I 
bad recorded under the slower timing, with the old 7ft. 
single-wheeler "Cobha.m," and the new 6ft. l:lin. coupled 
"Atbara.," each boing driven by Do.vid liugbes, the well­
known driver of Lho Hoyal trains in Queen \'ictoria's 
period. At present the 2 b. 20 min. trains are worked 
by 1\lr. W. lJea.n's 7ft. 8 in. singles, which appear fully 
able to keep time with them both ways when the load 
is moderate and the road clear. On my down journey 
I had No. 8050, "Hoyal So\'ereign," and seven vehicleP, 
weighing about 160 tons, behind the tender. A good run 
was made along the level road to Oxford, 6!3~ miles, tha t 
station being passed in 67 min. 47 sec., but afterwards 
the run was spoiled by checks, and Birmingham was 
reached 4 mmutes late. On former occasions, abo\'e referred 
to, much greater loss of time was more the.n made up. 
The return journey offered a s triking contrast, as it was 
accomplished in 2 b. 13 min. 7 sec., or 6 min. 58 sec. under 
time, P addington being reached 5 minutes early, in spite of 
a signal chock at Culham. The time from passing 
Leamington was 108 min. 57 sec. for th e 106 miles; from 
Oxford, 65 min. 16 sec. ; from Didcot, 53 min. 19 sec.; 
from Reading, 36 min. 40 sec. The driver had to ease 
down after Reading in order to avoid gettingin too soon. 
It will be n oticed t hat the complete distance of 129t 
miles was done in 133 min. 7 sec. from start to stop , or 
in 131 minutes net. 

Coming now to the North -Eastern, I may observe that 

• No. V 11. appoo.rcu FcbrUBJy l bth. 
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if that very progressh c line did not find occasion to 
introduce any brand new sen·iccs o{ such importance 
as those already touched upon, yet it furnished the 
fastest start to-stop booking ever yet seen in Britain, 
and only once surpassed in France- viz., l>arling· 
ton· York (44t miles) in 43 minutes, t\\eraging 61·7 
miles an hour. Through the courtesy of Mr. Philip 
Burtt, gooer o.l t raffic mo.oager, I made se' cro.l tes ts of 
this remarkable run. T wo or three t imes delays inter. 
fered, but three runs \Vere particulo.rly noteworthy. In 
two of these cases the engines were of Mr. W. WorsdcJI 's 
latest four-coupled leading bogie t ype, with \'cry large 
and high pitched boilers, cylinders 19in. by 2-lin., o.nd 
6ft. 9in. coupled wheels. 1.'be load in each case wo.s 
reckoned as ten coaches, of approximately 170 tons. On 
one of these occn ions the run was done in 42 mmutes 
inclusive, or in 89i minutes net. I n the other the time 
taken was 42 min. 58 sec., in spite of two bad checks, 
which co.used a delo.y of fully 2~ minutes. In this case 
Nortballertoo ( ll ~ miles) was passed in 1:3 min. 5 sec. 
from the start, Tbirsk (22t miles) in 20 min. 49 sec., 
Aloe (:3:Jt m iles) in UO min. :J:J sec, o.od Poppletou 
142 l miles) in »a min. 27 sec. Tbc third trip, however, 
surpassed o.ll the others, tbe 4-1 ~ miles being covered in 
exactly 10 minutes to tbe second, averaging 66·4 miles 
nn hour from s to.rt to stop, or 67·7 from platform to plat· 
form , the time for which was 39t minutes . According 
to the J >~~.rlington and York Station clocks, and to the 
rcspecth e oOicials nt those stations, the time was 
:J9 minutes, as t he train left l>arlingtoo at 1.9, and 
reached York at 1 4 ; but my time was taken both by 
direct reading o.nd by pressure of the ch ronograph button, 
the two agreeing. Certainly tbe run was e. distinctly 
fine o.cbie' ement. Tbe engine was one or :\Ir. Worsdell's 
1 71 class, with 7ft. coupled wheels, nod cylinders H>tin. 
by 26in. 

T fi E EN G I N EE R 

BRI DGE BUJLDING AND BRIDGE WORK' 
IN TITE UNITED , TATES. 

No. V. 
CON'l'HAC'l't! A r D SP~Cl FI CATION . 

M \N\' lending railways have adopted a senes or 
standard plans for H . beam spans, plate girders, a.nd 
truss bridge~:~ of ordino.ry span. ~uoh a practice iH un . 
doubtedly of great economy for lorgc railway systems 
hM ing a ga eo.t number of bridges. But while the c 
standards o.ro economical for the ro.ilwa.ys, they do not 
help the mo.nu(o.cturers much oxcopt where they do a 
very largo o.mount of work for ono railway, ns no two 
railways t\dopt similar standards, while the so.co.llcd 
standard plnns of many roads arc subject to continual 
modificataoo and revision. Ne' erthclcs , the manu . 
facturer has o. good dco.l to say as to the des igns for 
s tructures on s~amller rail ways. Thus, in many cases he 
is asked to tender for certain bridges of given spans and 
general dimensions, the design being left to him, but 
subject to the approval of tho railway compnn) 's 
engineer. Hut at tho very beginning of the design o. 
difficulty prc~:~ents itself. Nearly every road has t\ 

different standard system of live lond, <Jllt\lity of s teel, 
' c., and the design and strain sheet for a bridge Gn 
ono railway ''ill not be suitable or acce\>tablc for a 
similar structure on another road, Obpecil\1 y in view of 
the fact that most engineers bavo their own ideas and 
preferences, which must be considered in the design. 

One of the 6rs t difficulties which tbe manufacturer 
strikes, in endeo.vouring to s to.ndo.rdise his work for the 
designing of rail way bridges, is the great number and 
variety of specifications as used by Yarious ro.ilway and 
bridge engineers. or late years some progress has been 
made towards the adoption of uniform specifications both 
as to loading o.nd material, but the ditl'erences which s till 
exist require the manufacturer to conform to very 
rliffereot requirements for different ro.ilways. One bridge 
company may have 50 to 100 diflerent ~>pecificatioos on 
tile for as many railways. This is particularly the ea e 
with the larger lines, and, perho.ps, the greatest step 
towards uniformity so far taken is that a number or the 
s maller roads have gradually-and without any idea of 
concerted action- adopted what o.rc known as Cooper's 
specifications. These were drawn up some year~> 
ago by l\Ir. Tbeodore Cooper, 1\I. Am. ~oc. C.E.- an 
American consulting engineer who stands L\t the beo.<l 
of those engineers who have made bridge work a 
specio.lity. They were published in po.mpblct forw, and 
hM e bad an enormous sale since their lir~>t publication, 
boing revised from time to time as new editions are 
issued, so that they are always "up to date " and appli. 
cable to ~~istiog conditions. There are two set~> or these 
specifications- one for ro.ilwa.y bridges and viaducts, and 
the other for highway and tramway bridges. 

Simile.r specifications ha.ve been prepared by other 
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cconolnicl\1 operation on railwa_)·s with heavy tmffic 
locomoti,·cs of the consolidl\tioo type- ten coupled with 
tWO·\\ heeled bogie- \\ itb :!0,000 ll>. to 25,000 lb. on el\ch 
drh·ing wlacel, will be required. The engine load is 
followed hy a distributed train load, which is us ually 
taken as 4000 lb. to :3000 lb. per lineal foot of track. In 
certain ea cs the train loo.diog is taken as high as 
6000 lb. or 7000 lb., the latter being fo r tru ctures ''here 
o. large proportion of the tra llie consist s of trains of co.rs 
with full loads of 50 tons of coal or ore per car. 

,\nother difficulty, almost as great a H that of the load. 
ing, is the 'ario.tioo in requirements a to the grade of 
s teel. Committees of se\'ero.l engineering societies are 
now engaged io im cstigations and missionary work, 
who e object is t o secure the adoption of some uniform 
specifications as to the quality of s teel for bridges and 
similar li tructures. :\Iuch might be "ratten on both of 
these subjects, but they are somewhat beyond the tield 
of the present ser ies of papers, and they hM·e ~een 
referred to at such length lllerely in order to e:~.:plnin the 
relations between bridge engineers e.nd bridge bu1lders in 
regard to both des ign and construction. 

To conclude this part of the subjec t, the following 
extro.c t is gi\'en f1·om the po.pcr by 1\lr .. Jacoby, rend at 
the annual meeting of tbe American Association for the 
Advancement of l:>cicoce in 1902 :-

Tbo form of loadin ~r for bridgoa nlmo t uoivorl!<\lly spel·ified by 
the railronde of tuo nited ' tatos corlJiist .. of t wo consolidntion­
oigbt-couplod locomoth•os followed by a uniform tmio load. 
Tbcse !rods nro frcquonll) choqeo somowbat larger tbnn tbo c 
tbnt oro likely to bo nctuolly u~od for ome year in odvonco ; but 
rometimc~ tho ho:1viost t.ypo of locomotive in uae i~ adopted as tho 
standord load•ng. Of tbo railroods wboso loll$fths excood 100 
milos, locllt.od in tbo United States, Canada nod Mexico, only two 
out:or 77 specifiod unifonn train loads oxccediog 4000 lb. per lineal 
foot of trnck in 1 93 ; whilo in 1901 only 13 out. of 103 rnilrood, 
11pecifiod similnr londi lo tban 4000 lb. In 3i railroods 
specified lands of 3000 lb., and 29 of 4000 lb.; wbilo io 1901, 4000 lb. 
wns 11pociflod by 50, 4500 lb. by 1<1, nod 5000 lb. by 17 rail roads. 
Tho maximum uniform load roso from <1200 lb. in 1 93 to 6600 lb. 
in 1901. 

In a similar moooor in 1 '\93 only ono railroad in i!) spcciliod n 
lood oo each driving.,•beel axle oxcoodiog !0,000 lb. ; while in 1901 
only 13 roilronds out of 92 spociticd Ios, than tbi~ load. In 1 93 
only 21 of the ii railroad'! spoeiflod similar lands exceeding 
30,000 lb. '!'he mn:..iruum load on ooch dri,•ing·whool oxlo ro o 
from J4 OOOib. in 1 93 to 60,000 lb. in 1001. 

Exporionco having shown tbe gi'C4t ndvnota.go of more uniformity 
in various details nnd standardB rolntiog to tho mnnufocturo of 
bridges, both in reducing the c<nt nnd the time required for the 
!!hop work, an olfort waa bognn to soou ro moro uniformity in tho 
rcltuiromonL!I for tho production nod tests or stool, whicb ill 
tho motu! now O\clu,h·ol} employed in bridge. ... 

Tbo thorough digest or tbo·o rosult.s of scientific re.ear .. h nod 
practicnl to't.~, nod tbo prop:~ r.\lion nod ndoption of stand rd 
~tpccificnlioM for dillorcnt ciM~OS uf material, nro confidontly 
o:..pocttJd to oliminat.o mnny old roq uiromont~ which nro Jtrovod 
inefficient in securing lho ro~ulti for which thoy woro origionlly 
intondod, ond to incorporate in tbo spc.:ificalioos only thu o,.. enlinl 
r1!1uiromooi!C hy 11hicb the character of tho product. moy be dotcr· 
mined with aullicioot 1•rcci ion for its aolunl duty. 

With greater uoirormi.y in tho physical, cboruicnl, nod otbor 
rcquiromont..ol for stool, u dotorminud by s tllndard tcst.s, lho unit. 
atressos t.o bo pr08eril>od for tho dosigo of bridges will Mturolly 
approach tu o corrOSJ)Dodiog uniformity. 'l'o what uxleot lbi~ 1 

desirable may bo inferred from tbo fact that tho oppliC.'ltion of 
evernl of tho leading t;pccification9 to the design of a railroad 

bridge under n given livo load yields ru1ult.s which mny mr) by no 
amount roo~ing from zero to ~5 JX!r cont. of t.be total weight. 

engineers, but none have been accorded tbe popularity or 
extensive use which have been accorded to Cooper's 
specifications. The American Bridge Company has also 
a ~>et of specifications, which were drawn up by its vice­
pres ident and chier engineer, 1\lr. C. C. Schneider, 
l\I. Am. l::ioc. C.E., who is another bridge engineer of wide 
reputation. This company's specifications for highway 
bridges were publishEd in T a E E:-wrNEER e. few month s 
ago. 

The reason for adopting the Cooper specifications has 
been that engineers and railway officers ha\'e realised the 
economy that may accrue from introducing uniformity or 
standardisation as much as possible in bridge de ign 
and construction. The great railway systems ce.n 
perhaps afford to adopt specUications conto.ioing the 
indi' idual ideo.s of tbeh· engineers, but oven on such lines 
there is a tendency to coofot·m to t·hc Cooper specifica. 

J o tho rov1sioo of tlpeciflcatioos 11 decided tendency i~ obllervod t.o 
implify tho design by making on nllownnce for iOlJ)(ICl, \>ibration, 

&c., by adding certain porcoott\gC~ to tbo livo lo3d according to 
aomo v.oll·dofloed system. ll needs but relatively little experience 
in making comparative designs of bridges undor tho aamo lo diog 
to show the advantage of this motbod uver tht1l in which tho 
allowance is rundo in tho unit stre&~o~ accordaog to ooy of the 
IJIItems usually adopted in such n CMO. Not only nro tho necossory 
cvml?utatioos grootly .. imflifiod, but tho ~>~~me degree of security as 
obtaaned in ovory dot.ai uf the cooooctioos a.s in t !to princ1pnl 
momborH which compo~o tho tttructuro. 

tions, with the exception of certain minor points. If one MOTOH. UAR DEVELOPMENT • I N FRAN()l!:. 
or the smaller roads sbouJd desire bridges built to 1ts 
special specifications during a busy season, the builders 
wouJd probably refuse to make L~ tender for the work. 
But if the bridge could be built under tbe same spcci6ca· 
tions as a number of others, it would be much more 
easy to get them contracted for. The conditions in this 
respect arc o.t present much the same us when the mo' C· 
moot for standard rail sections was ino.ugurated. 
V1fferent engineers had sections al111ost alike, but with 
bufficaent \'ariation to require s pecial roJis. This was 
partly because they did not know of each other's sections, 
partly because each dP.sircd to impress hi~:~ own indi. 
viduo.lity upon his rails, partly because they failed to sec 
tho.t the dillcrcnces were too slight to be of practical 
effect, o.od Ja .. gcly because they did not recognise the 
commercial importance and ccooollly o( uniformity. At 
t he present time, a bout 7f> per cent. of the rail output is 
roJicd to the form or sections recommended by the 
American l::iocicty of Ci' il Engineers. 

Although t he 40.minute Lanco.shit·e and Yorkshire 
expresses between Manchester and Liverpool arc not, 
strictly speaking, novelties of 190:l, nevertheless the 
increa e in their number to no fewer than thirty may be 
said to belong to that order, and the multiplicity or such 
fine trains does dist inctly constitute a feature not to be 
ignored in dealing with tbo.t per iod. For it must be 
borne in mind that not only is the distance between tbe 
two Lancashire cities 5 miles greater by this route than 
by the London and North-Western, nod 2l miles longer 
t han by t he Cheshire lines, but a lso the Lancashire and 
Yorkshire route is greatly the heaviest of the three, there 
-being several miles of gradients as steep as 1 in 91 and 
1 in 94. To average 5 1· 9 miles an hour O\'er such n road 
as this on a shor t journey of 36 males 47 chains mani­
festly demands very smart work on the part of the loco· 
m otives. But I found )fr. J. A. F. AspinaU's "1400 ·• 
class weU able to per form it, o.ltbough undoubtedly at 
t imes they bad t heir work cut out. It will be s ufficient 
if I describe the best of several t rial r uns which I wade 
with t hese trains. The load was light , approximately 
only 100 to 105 tons behind the tender. This, however, 
wouJd be called "ten coaches " on tbc l:>outh of England 
Jjoes. So quickly djd the engine st art from Victoria 
Stat ion, Manchester, that Pendleton (2t miles) was 
passed in 2 min. 51 sec., or in 2 min. 28 sec. (rom tbe cod 
of the Victoria platform. Ascending tbe subsequent 
grades of 1 in 92 and 1 in 94, which extend for a 
considerable distance, the speed kept up to 59 miles 
an hour, while up t be subsetjuent ascent at 1 in 91 for 
about 4 m iles the minunum was 61 miles an hour. The 
speed down bill and on the level was exceedingly high ; in 
fact I t imed one quarter ·mtle in exactly 10 seconds, repre­
senting 90 miles an hour. But o.ltbougb thjs time was 
most carefully taken by chronograph stop, 1 cannot 
accept it implicitly, as I was unable to get tbc two 
adjacent quarter-miles. It is certain, howe' er, from the 
t ime taken to co,·er a longer dis tance that this particular 
quarter -mile could not have occupied more than 10 · 2 
seconds, and Isee no reason to doubt that it was done in the 
10 seconds as recorded. Only in purstta.ncc o( my invo.riable 
rule never to give impHcit credence to a short timing lilce 
t ha t unless corroborated by the evidence of the adjacent 
quar~r miles, I only note it subject to this qualification. 
Apart from this maxiruum, however, I may mention 
that a distance of 11 miles aftet· Wnll<den was run in 
11 min. H sec. The ioolush e time from Manchester to 
Liverpool was 10 min. 4 l sec., but this included 
'wo deo.d stops, one lasting 2 min. 3 sec., tbe 
other briefer. ~o that the o.ctual travelling time from 
&Wlrt to stop was only 3 m in. 6 sec., and allowing for 
t he delay caused by two extra startings and stoppings, 
and also by an additional signal check, the net time very 
carefully computed is found to bo.ve been 33 min. 21 sec. 
I may add tha t the 35 miles 2 chains from Manchester to 
S~ndhills only took 34 min. 88 sec. !rom start to stop, 
wtth an extra atop in tbe middle. This struck me as an 
excellent performance. Other runs were made in 39 min. 
27 sec. and 3 min. 40 sec. re pectively. I n one of these 
cases the same quar ter · mile o.lread.Y mentioned as having 
been apparently done in 10 seconds was covered in t he 
still quicker time, accoa·ding to my chronograpb.stop, or 
9 · 8 seconds. Thi'!, were it trustworth), would indicate a 
sp~ed of 91· H miles M hour; but failing again to catch the 
adjacent posts, I can only mention it as o.n apparent and 
not authent ic record. ;\evertheless, the speed in each of 
these cases cannot ht\\ e been less t han 87 to miles an 
hour, even if it d id not reach the apparent records s hown 
by the single observations. 

On . the whole I think it may fa irly be t~ tated t ho.t 
mRteraal progress has been wade by so' era I Bngli h 
railways in the year 1002. 

LAND 0RAI'iT R\IL\\\ \ Y ,\CitCI Cr.:sTRAL A I:~>Til.\LU. - TJ.oro 
ha.s boon pubh~hed l;r authority of the South Au,tralinn Oov< rn· 
moot .a.l&ogthy report on th<> pro~d lino from Adeloide to Port 
l>Mw1o, which has boon compirod nod odited by ~lr. Simpton 
Nowlond, formerly lrOMuror of South Australin. The book cc.n· 
t lin.:~, moreove~, .illustrations, mar~. and o copy of tho A cl of l'or· 
l1amont uuthum.10g the con11lructaon of ll-o ra1Jwny. 

I n the various bridge specifi cations to which the 
me.nufo.cturer is required to work, one or the most 
troublesc.me features is the lack of uniformity in live 
load prescribed, and one brid~e company alone ha o. set 
of nearly 250 dio.grams of cngme loading. These specify 
not only exac t wheel loads, but exact "heel s pacings for 
certain classes or engines, regardless of the fact that the 
strength of bridges cannot be regulated to e. few J?Ounds, 
without the impossible worlc of planing or finisbmg the 
members to an 1\bsm·d nicety of thickness or si~e. In 
effect, thcrefot·o, this close co.lculation to make a design 
to fit a. certain engine only made extra trouble for the 
designer or estin1ator, and had no rco.l iollnence upon the 
strength of the bridge. There is fortunately now, bow. 
e'er, a tendency to abandon this useless refinement m 
engine loading, and to ado[>t the system used by Mr. 
Tbcodore Coope r in h is speoift'cation11 already m entioned. 
Here the spacin~li of t he driving wheels arc assumed to 
be constant for all types of engines, and the londt. on the 
bogie and tender wheels are assumed to be propor tional 
to the loads on the drivjng wheels. His spcctflcatioos 
give five typical loadings. lt 1s belic\•ed that for 
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ANoTUKU thing necessary to tbc proper utiliso.tion or 
alcohol is a. suitable carburetter. Mo11t o f the positi\'e 
carburetters give good results, but it as essential that the 
go.s should be warmed before entering the cylinder. It 
is ,·cry difficult to sto.rt o. 111otor with alcohol when cold, 
and the usual practice is to have o. small petrol to.nk, so 
as to start the engine with this spirit, and, a ftor running 
a few minutes, change on to alcohol. The French have 
given less attention to alcohol carburetters than the 
Ocrmaos, who, however, hM·c only bad occasion to ndo.pt 
them to industrial engines such ns the Marionfeld, Dilrr, 
I\n·rtiog, nod Altmaon, but where satisfactory results arc 
obtained in the F rench trials a good deal of tbe merit 
must be attributed to the carburetter. This is the case 
with the Broubot engine, which s howed remarkable 
economy in the Ministe r of .\gr icultur e's tests, the con· 
s umption of a 16t horse.powcr ~tor under full load 
being 2:33 grammes of 50 per cent. alcohol per horse. 
power per hour at from H)B to ~0 revolutions a minute, 
o.nd 840 grammes o£ pure alcohol o.t 1 8 re\'olution s. All 
the trials, in fac t , show that the piston speed is lower with 
alcohol tho.n with petrol, on account no doubt of the 
conversion of wo.ter into stco.m, and alcohol is un· 
doubtedly superior to petrol when running at low speed. 
The Brouhot carburetter has a constant level chamber 
e.nd a distributing chamber, at the lower end of which is 
a valve that is opened when struck by the exhaust vah' c 

tcm. The exact tJUO.ntity o( o.lcobol necessary for a 
charge is thus drawn into the mixing chamber, and the 
gas passes around a tube heated by the exhaust and 
enters the C) linder at a high temperature. In automobile 
motors, however, the temperature should not be too high, 
as this would resuJt in a complete evaporation of t he 
water, and t be cylinder charge would thus be reduced. 
The Brouhot carburetter, t hough remarkably efficient in 
industrial motors, bCarcely seem s ~;o.tisfe.ctory for motor 
vehicles, and in fact the solution or the alcohol problem 
depends very largel.Y upon tbe designing of carburetters 
tht~.t will run as well with this spirit as with petrol. -Article 1 V. IIJ'(IWin:d Fo.:hruRry 1St h. 
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.\s we have seen, the most sa.lient result of recent 
investigations is that the alcohol motor has specia.J 
cha.ra.cteristics of its own which make it doubtful whether 
it can develop on paraUel lines with the petrol engine. 
Its smooth and slower running gives it some of the 
qualities of the expansion_engine as oppo~e~ to_the rapid 
combustion of the explosiOn motor, and 1t lS difficult to 
see how the two can be reconciled. It is true that 
engines can be made to run equa.Jly well_ with pet:ol as 
with a.Jcohol, but they can scarcely g.ve the h1ghest 
efficiency of each. This is particularly the case 
with pure a.Jcohol, which must be burned in special 
engines, while . the carburetted product more nearly 
approaches to petrol in its action, though the two 
are still sufficiently distinct to raise the question 
whether makers will be able to effect a compromise 
in the designing of their motors so as to secure a high 
efficiency with both fuels. So far as makers and users 
a.re concerned, it matters little to them whether they 
use alcohol or petrol. They will naturally buy the 
cheapest fuel, and so long as petrol is more economica.J 
they will continue to employ it until such time as the 
Bta.te is able to reduce the price to such an extent as to 
render alcohol almost indispensable. Several makers 
certainly claim that their motors wiU use both fuels with 
equa.J economy, but only in one or two cases has this 
claim been borne out in the trials. If a.Jcobol should be 
considerably cheapened, it is probable that manufacturers 
will hM·e to greatly modify the designs of their engines. 
They can scarcely afford to abandon petrol a.Jtogether in 
the event of a.Jcohol becoming more economical through 
the suppression of excise duties or by other means, 
since under certain condittons the automobilist will 
find it convenient to change on to petrol, and in some 
countries petrol must always be cheaper than a.Jcohol. 
What will be the development of the alcohol question it 
is impossible to foresee, but it seems likely that the 
solution of the a.Jcohol problem will be accompanied by 
further modifications in the petrol engine in the way, 
perhaps, of water injection, so that the two spirits will 
work under identically the same conditions. For indus· 
trial vehicles it would seem as ii a.Jcohol has a. much 
wider scope, since they may be la.rgely used in districts 
which produce this spirit; but, apart from the lighter 
types of vehicles, the F rench have, with only a. few 
exceptions, made little progress in the building of freight 
cars. They have come to the conclusion that vehicles 
propelled by interna.l combustion engines cannot be 
economical unless they carry loads of 5 tons with 
a maximum tare of 4 tons, and such traffic is imprac­
ticable unless improvements are carried out in the 
roads, which are for the most part too narrow for more 
than one of these big wagons to pass. If the fuel 
could be considerably cheapened it would be possible 
to economica.lly transport loads having a lower ratio to 
the tare, and thus the difficulties would be at once over­
come; but in France it is open to question whether the 
State will e\·er be in a position to sacrifice its revenue 
from alcohol to the extent of allowing the spirit to be sold 
at such a low figure. In some other countries where 
the motor wagon has a specially wtde field of utility, 
such as the Congo Free State and parts of South 
America., alcohol is merely a cheap by-product, and ii 
the vehicles are reliable there is no question as to their 
economy. The Congo Free State Government ts laying 
out roado for motor wagon transport, and is erecting a 
number of distilleries along the routes for the produc­
tion of alcohol to be used as fuel. In countries like 
India. the employment of petrol offers serious inconveni­
ences, and alcohol is the only safe spirit that can be 
used. All the agricultural countries a.re looking carefully 
into the utilisation of alcohol, not only France and Ger­
many, but Also Italy, Spain, and Portugal; and in Peru 
an exhibition and tria.Js are being organised on the lines 
of those held in Paris last year. Apart from the effect 
this new outlet for alcohol is expected to have upon the 
agricultura.J industry, the matter has been given further 
prominence by tbe situation of the petroleum industry. 
It is stated on the other side of the Atlantic that the oil 
" trust " is already considering whether it may not be 
advisable to restrict the production of petroleum spirit 
owing to the fact that the profits upon rectified petro· 
leum are largely swaUowed up by the heavy depreciation 
of the by-products on account of the huge accumulation 
of stocks. However this may be, there is still some 
doubt as to whether the supply of rectified petroleum 
will keep pa<:e sufficiently with the growing demands of 
spirit motors to prevent a.n increase of price, and it is 
partly upon this contingency that the e.lcoholists 
base their hopes in the future of the agricultural 
spirit. Unfortunately for those who expect the in· 
terna.l combustion engine to bring about a revival in the 
agriculture.) industr}', the matter has taken another turn 
by the synthetical production of alcohol which now 
seems on the point of being carried out on an industrial 
scale. It is claimed that chemically pure alcohol can 
be produced by synthesis at considerably lower cost 
than is possible from the distillation of beet or other 
produce, and thus it is feared that the JUovement in 
fM·our of alcohol will result in the complete discom­
fiture of agriculturists by depri ving them of the existing 
outlets for their spirit. ~eeing the vast interests 
involved, the uatural consequence of this state of things 
would have been a strong agitation in favour of repres· 
sive laws against synthetical alcohol, and it is in the 
hope of forestalling any such agitatiou that the cow ­
panies being formed in France for producing a.Jcohol in 
conjunction with the acetylene manufacturers, are 
holding out a promise that they will take a certain 
minimum quantity of agricultural spirit to mix with 
their own alcohol, so that the agriculturists will always 
be assured of selling their spirit at a profitable figure. 
It is, however, as yet by no means proved that alcohol 
can be produced by synthesis on a commercial scale at 
such an extremely low price as is represented by ex­
perimenters . Nevertheless, this phase of the question 
opens up vast possibilities, and if only half of the 
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promises now being held out by chemists are realised, 
the competition between petrol and alcohol must cer­
tainly terminate in favour of the latter spirit. For the 
moment it is by no means certain that the new alcohol 
can be produced on a commerc1a.l sca.Je with the success 
anticipated ; but whether it can or not, there is no doubt 
that the employment of alcohol as a fuel must have an 
important influence upon the designing of internal com­
bustion engines in countries where the conditions are 
specia.Jiy favourable to the agricultural spirit. 

THE AMERlCAN INTERNATIONAL EXHIBI­
TION OF 1904. 

(By our S[J«ial Commiuioncr.) 
No. u. 

Tn.e area of the Exhibition at St. Louis will be about 
1200 acres. The centra.l portion, or " main picture " as it 
is termed, comprises the cascades, cascade gardens, ten of 
the main buildings, about two miles of waterway­
including the basin, lagoon and canals-and about fi \"e 
miles of streets and avenues. In the avenues large 
trees have been transplanted to furnish a shade to the 
walks. The concave hillside forming the background will 
be 1600ft. across, and the cascades will be of imposing 
size and volume, flowing at the rate of 80,000 gallons per 
minute. These will be supplemented by numerous jets 
and founta.ins. The grand basin, of semicircular shape, 
will be 600ft. in diameter. The main cascade has a 
diacbarge of 45,000 gallons per minute from a 30in. pipe, 
and has fourteen falls. The fi rst two a.re of 25ft. and 20ft. 
&.nd the others of 4ft. to 8ft. At the first faJ) the water 
is llin. deep over a ledge or rim 40ft. long; at the last 
fall the depth is 3in. over a rim 140ft. long. The two side 
cascades Bow from 1~in. pipes, diecbarging 18,000 gallons 
per minute each. These have twelve separate falls, nine 
of 3ft., and the others of 12ft., 15ft., and 22ft. 

Each of the main buildings has been designed by a 
separate architect, or firm of architects, working to a 
given ground plan, height of eaves line, &c., as governed 
by the main plan. These architects form an architectural 
board, but they h<.~.ve nothing to do with the structural 
design or with the construction work. These architects 
are scattered all over the country, and as it would be 
difficult to get them together to discuss minor matters, a 
" Department of Design " was organised, at the bead of 
which is the Chief of Design. 

The chairman of tbe Board of Architects is Mr. I saac 
L. Taylor, and as be is also Director of Works, he has 
but little time for purely architectural study. To him 
and Mr. E . L. Masqueray, Chief of Design, is left the 
work of elaborating a.nd perfecting the plans, and of study­
ing and deciding the innumerable matters of detail which 
are simply mentioned at meetinga of the Board of 
Architects. The Chief of Design is, under the Director 
of Works, the representative of the architects, and 
is entrusted with studying and working out details 
which at foreign expositions-where distances are not so 
great-are attended to by the architects themselves in 
conference. This Department of Design, therefore, has 
to provide for the decoration of the grounds with monu­
mental and landscape effects ; the setting or surroundings 
of the buildings, so as to enhance the architectural design ; 
the treatment of the lagoons, entrances, bridges, pavilions, 
and various auxiliary buildings and decorative structures. 
The department is in close relation with the architectural, 
sculpture, and landscape departments. There will be 
twelve bridges over the lagoons; the two connecting the 
main entrances of the Electricity and Varied Industries 
buildings, and those of the Manufactures and Education 
buildings, will be 80ft. wide. The others will be 50ft. wide, 
and all will be about 200ft. long. To this department has 
also been allotted the design of four large buildings: Agri­
culture, 500ft. by 1200ft. ; Transportation, 525ft. by 
1300ft. ; Horticulture, 400ft. by 800ft. ; and Forestry, 
Fish and Game, 400ft. by 600ft. 

The sculptutal work around the buildings, on the ter­
races, along the roadways and lagoons, and throughout 
the grounds, will be largely emblematical. Thus there 
w1ll be statues of noted Indian chiefs, and groups repre· 
senting Indian life and customs; the hunters and trappers ; 
the discoverers and explorers, famous inventors and 
men of science, &c. The Emperor Napoleon and Presi· 
dent J efferson-between whom the " purchase " treaty 
was negotiated- will also be represented, and there 
will be numerous heroic groups, and figures of native 
animals. In the Terrace of States, above the cascades, 
will be fourteen allegorical statues symbolic of the four­
teen States which now cover the territory of the 
"purchase." All this statuary will be modelled in con· 
venient size and then enlarged, the actua.J figures and 
groups being composed of "staff," which is a mixture of 
plaster of Paris with hemp, moss, &c. This will be the 
same process as was used for the beautiful and striking 
statuary at the International Exhibitions at Chicago in 
189:~ and at Buffalo in 1901. 

The buildings are of comparatively little interest from 
a structural point of view. At Chicago the main buildings 
were of steel, and the great trusses, arches, and general 
framework were among the specie.lly notable features of 
the Exhibition. At St. Louis all the buildings will be of 
wood, and in one respect this was a. fortunate decision. 
In view of the present congested condition of the steel 
industry it is safe to say that the E xhibition would ha,·e 
been delayed a year or more bad steel mills and steel 
works to be reckoned with for material and erection. 
The foundations are timber piers and footings, supple· 
mented by piling in soft ground. The main framing, 
columns, girders, roof trusses, &c., are all built up of 
wood , but iron rods are used as tension members in the 
trusses. A forest of main uprights, longitudinals and 
furring between the uprights, forms the basis for 
the wood or metal lathing which receives the plaster 
coating for the walls. All decorative work is of "staff," . 
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and acres of finished work of this kind are now stacked 
ready for use, being attached in place by screws. The 
fi nished work will be painted as soon as erected, and 
again just before the opening of the Exhibition. The 
buildings have a uniform height of 65ft. to the eaves line, 
and the colour scheme adopted is cream white or ivory 
white. 

The water supply for fire and domestic purposes will 
be taken !row the city mains, but the fire service will 
be reinforced by a lake of 6,000,000 gallons capacity at 
the west side. Separate systems of sewerage and storm· 
water drainage have been laid, the former discharging 
into the city sewers and tl.Je latter into the Des Peres 
River. There are also water pipes, gas mains, and 
electrical subways and conduits. In connection with 
all this construction, the extent and importance of which 
will be little realised by those who see the completed 
Exhibition, I give the following extracts from a paper 
prepart>d by Mr. Richard H. PhiJiips, chief civil engineer 
of the Louisiana Purchase Exhibition :-

" Since the driving of the first stake on September 3rd, 
1901, many changes have been wrought in the topo­
graphy of Forest Park. Upwards of 1,500,000 cubic yards 
of earth have been moved, not including the excavations 
for sewers, drains, water pipes, electric conduit!!, or the 
foundation piers of buildings. After the site bad been 
selected and the general scheme decided upon, the first 
problem was to dispose of the river Des Peres, which 
wound its way over the ground needed for the main 
buildings. The total length of the ri ver through the site 
was 8800 lineal feet; this was reduced to 4650ft. by 
building a direct underground channel." 

" In order to determine the size of the channel which 
could safely carry the river's floods, accurate surveys 
were made to ascertain the area drained, the average 
slope of this area., and the slope of the channel. These 
data, with the records of high water and of maximum 
rainfe.ll, determined the size and capacity of the channel. 
Two barrel drains, passing west and north-west through 
the • Wilderness, ' were also laid out and constructed. The 
ground thus drained was then graded and put in shape 
for building and landscape work. " 

" All the sewers centre at the pumping station, from 
which, by means of electrically-driven centrifugal pumps, 
the sewage is forced to the city sewers. Connections are 
also ma.de between the sewers and the underground 
storm-water conduits, so that during dry weather the 
contaminated flow in the conduits is intercepted, and 
passes into the sewers. On the extreme north side of 
the grounds is a large autowatic fiusb tank, periodically 
discharging a large volume of fresh water to flush out 
the sewers." 

" When it is rewewbered that every drain, water main, 
gutter, conduit, road, railroad, tree, terrace, &c., and the 
floor of every building had to be accurately located, both 
as to aUgnment and elevation, an estimate can be made 
of the immenee amount of instrument work that bad to 
be done. Each grade had to be adjusted, and each of 
the myriads of lines or trees, gas pipes, water pipes, 
sewers, and electric conduits, the lagoons, roof drains, 
surface drains, fo::1ndations for buildings, the founta.ins. 
flower beds, walks, and various accessories had to be run 
so that all the work would fit properly in place without 
interfering with other work." 

" About eight miles of railway for use in construction 
and in the installation of exhibits have already been built 
in Forest Park, and half a mile of this is on timber trestle 
work, some of which is 40fL. high. The lagoons provide 
a circuit of 7100ft. over the shortest course. Their total 
area. is 750,000 square feet, or about 17 acres ; and they 
contain about 19,000,000 gallons of water." 

" The east end of Forest Park, outside of the Exhibition 
boundary, has bad some changes made. The old wooden 
bridge near the Clayton-roe.d has been replaced by a. steel 
arch bridge ; and a concrete arch bridge-reinforced by 
steel bars-has been built to carry the Grand Drive over 
the River des Peres. The river channel has also been 
straightened and cleaned out through this part of the park, 
so as to give free flow for water passing down its channel 
through the Exhibition. A steel and wooden bridge with 
a clear channel span of 60ft. has also been butlt near the 
park stables, to carry the heavy steam rollers used in the 
park. All these improvements ho.ve been made without 
expense to the city. The pipes, sewers, roads, &c., 
will to some extent be utilised by the city after the Exhi. 
bition, and in all construction work the Direc~or of Works 
and his engineers have kept in mind the restoration of 
the park to the people of St. Louis in an impro\'ed con­
dition." 

Plans have been perfected for an " intramural " 
railway for the convenience of visitors to the Exhibition. 
At Chicago, owing to the desire to avoid obstruction of 
the lake view, a.nd the impracticality of putting the lino 
underground for so long a distance, the railway was not 
as convenient as it might have been. At St. Louis an 
electric railway will be laid out in loops to serve the 
buildings and other centres of attraction, as well as the 
outlying portions of the park, where people will be glad to 
rest quietly under the shade of the trees. Through the 
main group of buildings this line will be on an elevated 
structure or viaduct, but the rest of its length will be 
mainly on the surface. 

Great stress is laid upon the decorative lighting of the 
ExbibiLion. This will include the outlining of the buildings 
and their architectural features by electric lights, ancl also 
the lighting oi large surfaces. Beneath the cascades 
will be a special plant for projecting lights of various 
colours from behind the f11.lling sheets of water. The 
Exhibition management has provided facilities for supply. 
ing an immense amount of electrical energy, part of 
which will be generated on the ground and the remainder 
supplied from a large new power plant, 1-uilt by one 
of tbe electrical companies of St. Louis. The electrical 
energy will , of course, be used for other purposes than 
lighting. It includes service !or every kind of commer· 
cial electrical work, for charging batteries, running direct ­
current a.nd alternating-current motorF, and 1ightiog 
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~:eries alternating II'Dd direct current lamps, and multiple 
1\lt.eroa~ing and direc t current lawps. This latter service 
pr esents a variety of alt.eroating-cur rent voltages and 
frequencies, as well as of direct.cur rent voltages. 

As other forms of energy are convertible to electrical 
energy, it is desired to permit a<J great a \'ariety of pro­
cesses and o perations among tbe exhibits M _possible. 
Provision b aCJ been made for steam, gas, o.nd compressed 
air sen•ice in sufficient quantity to permit the greatest 
possible display o f machinery in motion. For the boiler 
CC)Uipment of tbe power p lant it was at first proposed t.o 
nse oil fuel , but the difficulty of onsuring a constant 
s upply of the large quantity requirod, at such a. distance 
from the point o f production, led to the a.bo.odoo ­
naent of this plan. It is no w intended to use coal, 
but Mr. Hustin, the obief electrical and mechanical 
engineer, is confident t hat n o " s moke n uisance " need 
be apprehended , owing to tbe use o f perfect combustion 
de' ices, the selec tion of wbioh be.s not yet been con · 
eluded. A large portion o f the power p lant will be 
supplied by the exhibitors, including boiJers, engines, and 
e lectrical ge nera tor s and apparatus. The generating 
capacity to be us ed for power and ilJum ination will be 
nbout 2:l,OOO kilowatts , of which 16,000 kilowatts will be 
for t he latter purpose. 

TE. 'T OF A STEAl£ ENGINE. 

IN our as uo ofthe 11th January, lOOJ, we illustrated and de-
ecribed the engine which the firm of \ 'an den Kerchovo, .of 
G hent, exhibited at the Paris Exhibition in 1900. QUite 
recently a series of iuteresting tnale have been carried ·out 
with an engine made by t he same firm , exactly similar !n 
construcLion to that exhibited at Paris, and differing only 1.n 
size. T hese tests have been carried out under t he direcLion 
o{ P rofessor Sehroter, of Munich . The engine was of the 
horizontal tandem compound typo, and it is ordinll~ily 
employed for driving a continuous-current dynamo supplymg 
power and ligh t to Messrs. Van don Kerch ove's works. 
Some excellent results have been arrived at, and we feel sure 
that an abstract of Professor Scb rotor's report to t he makers 
will be of interest to our readers. 

Tbo leadiug dimensions of t he engine are :-High-pressure 
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cylindel', 825 mm., say 12 · 795in .; low-pressure cylinder, 
560 mm , say 22 · 047in.; stroke, 850 mm., say SS· 464in. The 
proportion of the cylinders is 1 to 8, and t he normal revolu­
tions per minute 127. The en~ine is so designed that the 
low-pressure cylinder is bolted d1rect to the frame, whils t the 
high-pressure cylinder is attached behind the low-pressure 
cylinder by means of an intermediate stay. Both the 
eyliodors, as woU as t heir covers, are steam-jacketed. Live 
steam is supplied to the jaokot of the high-pressure cylinder, 
and Lhat of Lho low-presauro cylinder serves as a receiver, t he 
stellm circulating through tbo jackets before passing through 
the ports. The distribution of the steam in both cylinders 
takes place th rough four equilibrium piston valves placed in 
the cylinder ends. These valves move vertically. Eneb of 
the main pistons has two rings. Bolted direct to the crank 
shaft outside the fly -wheel is the armature of a continuous­
cu rrent dynamo, which was working during the trial on 
to liquid resistance&. 

The valve gear shaft is placed horizontally, witb its axis 

THE ENGINEER 

tbo purposes of the trial , h owever, the air pump was put out 
of goar, and the exhaust led to a separate condenser pu& up for 
lhe OCCASion . 

The primary object of the trials wa<; to make a largo number 
of observations with tbo greatest possible accuracy under 
loads varJ ing from nothing to the maximum, for the purpo11e 
of noting, first, tho behaviour of the engine with saturated 
steam and with steam suoorhcnted to 300 deg. with different 
amounts or expansion ; and, secondly, to see how progressive 
superheatinct with a constant cut-off influonred tbo con­
sumption of steam. 

A horizontal surfnco condenser 3 ·57 m. long and 1· 21 m . 
in diamotor was mado ueo of. It contained 1 'i square 
metres of cooling surface. 'l'hore were 1000 'iin . brass tubes 
3 m. long. Boforo tbo trial care was taken to sec that 
tbo condenser and the various pipes were perfectly water­
tight. The two pumps were worked by gearing; oue 
circulated water from a neighbouring canal, while the other 
delivered the condonsod water into n. wrought iron tank or 
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6 eupic nwtres capacity, placed on a carefully-con t.rolled 
weighbridge. Tbo monsuroments were taken by t.wo 
oxporimontl.'rs, who noted , by moanso{ two cbronograpbs, tbo 
time tal<on to condense 50, l OO, 200 kilos. of steam and so on. 
To obtain a moan of a suflioicn t number of observations each 
trial lasted about one hour, and in passing from ono degree 
of cut-oil to another the next reading was not taken until 
everything was n~ain in working order. During eac~ trial a 
gtadua.tcd vet;Sel was employed . to measure ~be d1scharge 
from the drains of both steam Jackets after 1t had passed 
through the steam traps and coolers. 

A soparutbly boated "Maicbe" superheater, entirely inde­
pendent of the boiler, was employed. It bad 1Gt square 
metres of beating surface, the grato area being ·45 square 
metre. WiLb tbis independent superheater 1\ number of 
results )Yore obtained which would have been impossible bad 
tbo superheater been in the boiler flues. Thus all degrees of 
expansion in t he h igh -pressure cylinder could be obtained 
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tions oftbo dimensions o( the on~ine duo to temperature, and 
care taken in calculating the spnngs of the indicators, which 
were borrowed for tbo occasion {rom t he engine laboratory of 
the Munich University. As bearing witness to the accuracy 
of the various trials, P ro{ebSOr Sebruter calls attention to tbo 
fact t hat t rial No. X\"., wbicb lasted 5~ hours, gave, at the 
same bupcrbeat and at the bl\me power, exactly the £amo 
result as trial No. I X., which lasted only fifty minute~>. 
Further, i t is pointed out that the regular form of tbo curves 
is another proof of the exactitude of iho results. 

Wbilo taking all ord inary precautions, and without any 
leakage being apparent, thoro was a difference between tho 
amount of fcod -wat.crand tbo condensed steam of 6 · 6 per cent . 
lo order to diminish this conbidorablo discrepancy, says tbo 
Professor , 1\lessrs. Yan don Korehove examined everything 
more closely, and made new comparative measurements, with 
the result that by overhauling tbo bottom water-gauge fitting 
on the boiler, which was out. of order, the di fference roll at 
once to 8 per cont. Hy continued trials, and by carefully inve:.­
tigating all possible en uses of leakagG-t bc tests boing made in 
the presence of M. \ ' int;ottc, Director of the Belgian Associa­
tion for tbo Ins.l>cction of Boilers-a diflerenco of ll per cont. . 
was finally obtamed. This does not appear to bo susc<'ptiblo 
or reduction. 

======== 
A LARGE TURRET LATHE. 

T111: lat.he allu t>trutcd on page 193 i ~o, we bclie,·e, the Jargc~oL 
o{ it" kind in cxit~toncc. Tt takes n t.loek bar of no le s tbn11 
5in. danmol<' r : thit., we b('liove, i ~o t iu ., if not ~in . greater th:m 
C<ID be tnkon by any other lathe of a ~oimilar type ) et con ­
structed. Our cngra\'ing giH• a very good idea of the ~>W' 
and ma .... ivene .... s or the machine, but in nu <'arly it>Suo wt' 
shall put before our readers dmwingtl of the fast hcadstock 
and bllddlo, from which they will be able to a rrive nt btill 
clearer notions of its proportions. ln the present connectiou 
we mu~ot ~:. talc that the machine h, shown as it s tood in the 
makers' works. Wbeo erected on its proper foundations, th~ 
deep channel or tray which forms the base i ~o sunk several 
inchc into the fl oor. 

Whils t it will be more conven ient to reserve a detailed 
de~ocription of t.his fine tool tiJl wo publish the drawings, :t 
few particulars may bo found useful a.t the moment. The 
lntho, then, has been designed primarily for marine engine 
wot·ks-Sir Chris topber Furncss, Witby and Co. h ave the 
first ono made- and is intended for turning out bolts for 
connecting-rods, propeller abaft couplings, swivel pins for 
steering gear, and other comparatively s traighL!orward work, 
which it has been round by experience is more economically 
turned out of a stock bar than from a. forging. Of courbe, 
the lathe can bo, and is, also Ubed for chuck work on forgiog~o. 
T he hole through tbo SJ?indle is largo enough to allow a 5in . 
rolled bar to pass easily. The front bearing is 8~in. dia­
meter , and the back 7fin. d iameter, the difference being 
made to accommodate tbo thrust collars. Both bearings arc 
parallel, and have bard gun-metal liners. Tbe ~>pindlo is 
dri"on either direct or through back gears having ratios of 
8 to 1 and 21l to 1. T horo are three steps on the cone, 18in., 
2lin., and 24u1. diameter, and the bolt is 5in. wide. Thoro 
arc two bpocd" on t.ho counten;haft , so that a total range of 
eighteen speeds is availnble, and of these MX are changed by 
friction gearing. Both back nod front ends of the ~>pindlc arc 
provided with chucks, the former simply s teadying the bar, 
whilst the latter , which has four jaws, grips the work. 

The bed is a strong ribbed casting, 13ft. Gin. long, cao.;t io 
ono piece with the hcadsto~Jk . It hns llat ~ohear11 with square 
edges, 2Gin. wide O\'Or nU. The casting of the hcadstock and 
bed in ono piece is an excellent arrangement, which wo arc 
glad to note is being increasingly adopted. If for no other 
reason, it would justify its existence by absolutely pt·o,·ent­
ing tbo sinful practice of moving tbo headstock sideways 
to do taper work. We need scarcely say that. in large lathes 
the rigidity of tho arrangement is the main consideration. 

Of the turret wo shall have more to say hereafter. It h a" 
Dla,ram No. 111. independent screw-cutting and t raversing feeds. The former 

. , . I is effected by a 11et of standard lead ing screws ; the latter by 
wtth the same tom pc ratur~ of st~m, and 'cry Wide ch~nges a central sbnrt. driving a cross shaft with steel pinions gear­
of temperature eo1;1ld bo gtve~ wttb the superheater With a iog with two steel racks, ono on each side of tbo machine. 
constant o~t-off IU tbo cyhoder. The steam us.ed was The tendency to twist and bind which is present when tbo 
ge!"erated . 10 a 180 tquaro m~tro do .Naeyer multltubU;lar traverse is effected by a ono-sided drive is thus entirely 
boa le~ bavang a grato area of 8 57 equare metres and havmg obvit\ted. There is a lbo 3 quick-power traverse. The feeds 
120 6m. tubes 4 m. long. f tb t t t 1 · b · r 10 to 2 G 

T b t · 1 d' 'd d · l · t t t t T h fi t or o urre arc wo vo 10 num er, rangang rom 1 . e rm s wore av_a e 10 o st.x con sopara e es .s. e ~rs turns per lin. of trn.vcrt~o. 
s t.x of these ~o~o watb saturated steam, and wttb varying In con clu ion of tbo present notice, we may state that the 
loads as folio s .- weight of the lathe complete is !2 tons, and the ttoor spaco 

Test ~o.. . .. I. 11. Ill . 1\'. \ '. \ ' 1. occupied ib t\bout 16ft. by 5ft. 
A.m~ros al l \0 

•Olts .• . . 1750 1~ .. 1200 •• 000 .• GOO . • Unlcndod. 

The next five wore with steam superheated to 800 deg. , 
and with varywg loads, thus:-

Teat No. .. . . .. . . . • \ 11. \' Ill . . IX. X. XI. 
Am~re• nt 110 vottw .. . . 11.0 .. 1~ .• 1~00 . • 000 . . 000 

<.:oMI 0LI'IE~T.\R\' OIN\BR TO Su:t Wu.t.J .\31 Wmu, 1\.<.:. B., 
t". R.S.-A complimentary din nor to Sir Willinm Wbite, K.C. B., 
F. R.S., tbo late Cbief Con!lt ructor and Assistant Controller of the 
Navy, id being organised by bis profoasional brotbren, nod will be 

lhlatll qJ Tut qj' l"au cl"~ l(crcl•u• e 250 lwr«·JJOirrr Co111pound Engillt. 
- . 

~ o.uniJor of t rtal .. . . • • .. . I I. H. I ll. I I\', V. \ 1. \' 11. I \'Ill. I X. 
• - -JM«l In ludll'.11od hol'llo-powor •• .. .. •• . . • • 312 17 278 ·02 210 03 1117 ·0' l10·77 21 30 814 .22 20S·S4 220 ·2 1 

Lougth uf trft~l, tnluutoK •• .. .. • • • • • • .. GO· Hi 01·0 1 67 ~ · ltl 110 60 8<1 '•3 23 4lH6 5I' O!l tl0·b2 

Tot :AI elu.mt I!CIIIdOIItiod In n. P. fUid L. P. J~ckot.e, kg. 20U :, !SI 7 l .J 4 -~· 1:?1 3 110·~ 111 2 32 0 43·6 37 ·5 

CJneumptlou of tilC.'lm t~t:r hour, kg. .. • • • • . I 1oo2·o 1(1110·11 lHli 7 S!t6· 6 ~2J G 181 (I 1:il7 3 124{1·3 -
Coll8Umptloo of eloam por hour JICr l. lf. l'., kg. •• G OO 6 7J s l i 6 2 6 87 6 13 486 · · ~ 4 46 

Tcmpcraluro of etosm nt Introduction, dog. Ceot. ISO 7 ISO I ISO S lib 7 l iS 0 it· 209 6 S6.5· 8 soo 4 - ~ T1.1mperaturo of conduu~od a !.ea to, dCif. Cool. . . . 81 0 21) 7 !!4 \1 ~· 1 23 8 Q - SOil 26 0 2-t 7 c PI. 
Equtvalcot coo.aumptlon of ~tlturatcellteam fiCr h lur => a 

and per I. R . l'. • . • • .. cz; .. 5 28 6 07 4 -• . .. • • .. • - - - I - I 

parallel to the centre lino of the cylinders, its bearings being T he remaining five were at constant power, and with pro-
provided with ring lubrication. There are four ezeentrics, and grcssivo superheating :-
each moves one admission valve with its corresponding Teat No. •• .. •• . . x 11. x 111. X IV. xv. xvr. 
exhaust valve. The trip of the a.dmiesion valve is worked by Am~roa at 110 volts • • . . uoo .. 1200 •• 1200 .. 1200 .. 1200 

a r?lle~ u nder t he intl~onco of a. .l igbtly-wei~hted governor, to 'rho results obtained a rc sot out in the accompanying table 
~' htcb IS connected a s1mplo devtce for eut tmg off the ~tc~m I and diagrams. It will be ob or"ed that when using saturated 
1n caso t he governor .strap should bre~k. The ad.miSSio.n steam t he consumption of water at tbo most economical cut. 
valves are closed by sprang&, the shock bomg taken up by atr off was 5 · 28 kilos. , say 11 ·&1 lb., per h orse-power per 
daah~ts. Th oro are, of ~ou rse, no valve seats, the con- hour, while with a. suporl.lent of 800 deg. the consumption 
struct1~m of the valves bcmg exact ly as shown on page 41, I was 4.8! k ilos. , say ()·5 lb., and with a superheat of 
\'OI. xol. . . . 350 dcg., 4 ·02 kilos., say 8·86 lb. " These figures," 

For ordmary work1ng the condenser IS placed underneath remarks Professor Soh rOter, " have not been obtained up to 
t beengino, t he air pump being worked from the crank pin . T his the present, to my knowledge, with any engine of the same 
was the condition In wbiQh the engi.ae was working a few da}S 1>i/.e." The rated output is <!50 brake horse-power. 
ago, when we had the opportun ity of seeing it running. For )t. sh ould be nddod tb nt nccount wns tl\ken of the vl\ril\· 

- -
X. XI. XII. X I I I. X 1\'. X \I . - - - -167 ·05 110 so :l22 ·87 223· 110 220· ~0 219 76 

0 1· 66 C.l 00 78· 70 /} os 47·0 1 67 · 18 

82· 8 28 ·7 112·2 Sl ·U S7·4 26 · I 

7t;, 2 615· 0 1170·6 11 16· 2 10i).') · 6 !lii 0 0 I 0 

4 3ol of · BI " 25 4 ·!10 484 

S6·4S 8().1 . 6 204 3 233· 0 263·· SOS· ! !:i! 

2t 4 !!I 4 2.'10 !!6 0 2:. ·0 23·8 

4 iS 4 70 6 84 6 19 6 · 14 

bold, by kind pormwion of tho wardeos or tbe Worshipful <.:om­
pnny of Oold.smith.s, at tLe Goldsmith&' HaU, on Tbureday, 
Maroh 26th. A lnrgo nnd representative committee has been 
formed, nmong wbom are :-Mr. Hawkahaw, President or the 
Institution of Civil Eoginoora; Mr. Haw, President of tbe Io.st.i­
tutioo of Mocbnnical Engineers ; the Earl of 011\..qgow, President 
or tbo Institution of Naval Architects i Mr. Wbitwoll, President 
of tbo r ron ond tool ln11titute ; Mr. wmburne, President of tbo 
Jostitution of lo:tectrical J<;ogineers; tbc lolarl or Nortbbrookt.. Lord 
Kelvin, L.•rd Hrnssoy, Lord Georgo Homiltoo, Sir Froderick 1Srnm· 
woll, Bart.; 'i r Bornard Snmuolson, Bart.; 'ir James Kit.son, 
&rt.; Sir Lowtbinn Boil, Bart. ; Sir Ed ward Car butt, Bart. 
Aflrtlirnl Sir John Hny, Sir John Wolre Barry, Sir William Preoce, 
Sir Bonjnmin Bnkor, l:>ir Natbaniol Barnaby, Sir Geo'le Bruoe 
Sir .Jobn Durstoo, and Sir J. I. Tboroycrort. Sir Jt' red.enck Brnm 
well, Bart. , i. tbe boo. trenwror and Mr . Leslie . RoberiAioQ 
M. lnqt, ( '. lt, 2J, \"ictorin ·,troet, \ve~tmin tcr, the boo. sec, 
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RAILWAY MATTERS. 

Tu~ Chicago and North-Western is tbe only double­
trMk railway between Chicago and tho \1 i"80uri Rivor. 

l~fiTI~IATEfl made. by railr?ad commiss!on.s show t!1at 
about 0000 milo11 of new steam ra1lway were bu1lt 1n thA Umlod 
Htntoa from January 1st, 1902, to December 31st, 1902. 'l'h o~o 
figure~J nre excluqivo of ~itlingCJ and relmilt mileage. 

IT is reported that the Cpper Hilesian Railway Material 
Company, of Friedell!lbUtte, has secured a. contract from tbo 
Pru~sian State railway autburitica for the wpply of 3223 1tcel 
tires at 210~. per ton, and 112 wagon axles at 430s. per ton. 

ToE mileage of trains on th_e Midland Ra!lwa.y for the 
lnst bnlf year wa<; :-Paasen~er traiDR, 10,916,493 m1les; ftood& and 
mineral traina, 13,5i9,563 m1les. The t~tal, 24,G25,!i63 m~les, ah~w11 
a dccreMo of 425,514 when C'Omparerl w1th thll<'orrr~pondmg penorl 
of the provion11 ycnr. 

TT is stated that while som <' experiments wel'e recently 
l~t,inp; C'arriotl out with an engine on th C' Prn11~ian Fltate Rnilw~yll, 
titted with nn npparatu!l for Anporhentod 11te•m, thoro wM a aer1ou~ 
nccident. The fire door was blown open, with the retmlt that the 
fi reman was killed and two others in jured. 

TBE stock of locomotives on the E9ptian State Rail­
way" now numbers 413, with an additional 25 on order. The exist· 
ing 11tock consist& of 241 s_ix wheels coupled, 9~ four wh~ela couplcd, 
30ainglo-wbeel tenderengmes, and 46 tnnk engmes. Du nog the years 
1900 and 1901 no le than 54 locomotives were consigned to tbe 
acrap heap, and were replaced by modern ones. 

LOCOMOTIVE engineers on the Chicago, Rock I sland 
and Pacific Railroad say that the nlkalino water of tho south· 
wcHt is 1

' killing " ~cores of the ?ngines used, on thill. S)'~tem. 
Sixty locomotives sent out for s_erv1ce on the El Pa~o d1vt~1on a 
few mcnth11 ago have been pract1cnlly put out of serv1ce owmg to 
the damage done to the boilers by tho alkaline water. 

TnE Sykes electric block interlocking system has been 
adopted by the Bombay, Baroda, and Central India Railway for 
ita lines at Rombay. This ia the tln!t caqe of the use of any 
electric interlocking system on Indian railways. A farther 
installation of the 11ystem is being erected at tbe other extremity 
of the Central India Railway at Delhi, and ia now almost. ready for 
operation. 

IN an endeavour to break the blocking of the goods 
traffic, which hM of late become very serious, the Pe.1nsylvania 
Railway haM decided to temporarily withdraw ita 20-hour special 
botwoen New York and Chicago. As thiH special bn, the rigbt-of­
wny. ovc1· everything else, freight trnin11 have frequently _been ~eld 
on 111dings for ~ours to le~ 1t. po!l_s. Tho .company_ m_ay i11scontmue 
some other of 1t' fast tramCJ unt1l the fro1ght traffic IS restored to a 
normal basis. 

TsE heavy traffic on the Lancashire and Yorkshire 
company's system showed a decided expansion during the last 
half-year, the merchandise yielding £19,145, live stock £2299, and 
mineral.a £26,002 more than in the corresponding 1901 period. 
Parcels, &c., also improved by £394.7 for the half-year. There was 
a decrease of 719,630 third-class and of 4226 flrst-class paaaengers, 
but an increase of 185,327 in numbers and of £10,577 in receipt& 
of the second-class. 

AN exceptionally fast railway run was made on the New 
York Central and Hudson River Railroad on .January 29th. The 
F:mpire State express covered the distance between Palmyra and 
1\facedon, N.Y., 7·29 miles, in four minute~. This corresponds to 
a speed of about 109 miles per hour. This performance was made 
in tho course of an unusually fast trip, the d1stance between Albany 
and Buffalo, 302 miles, being covered in 295 minutes, which repre· 
-onts an average Rpeed for the whole trip of nearly 62 mile" per 
hour. 

Tse British Consul at Venice, in a report just issued, 
writeq aa follows:-" I wiab to draw the attention of British 
manufMturers of locomotive" to the fact that, about tho middle 
of last yoar two steam locomotives of a now type passed through 
tbi' district, and were stated to have bet>n sent to Florence to be 
tested thoro, and. to be _adopted fo~ railw!ly traction if approved. 
They wore made m Berhn, and tbo1r draw1ng power was sa1d to be 
about. 400 tons, travelling at tho rate of abo11t 100 kilomll.-
62 fo~nglith mile!l-por hour." 

A NOTABLE addition to the great railway bridges of the 
world has boon made in the viaduct over the gorge of the Yiaur 
river, one of the higher tributaries of tbo Oaronne, on the Carmaux 
and Rodez line, lately opened for traffic. 'I' he total length of 1510ft., 
including two masonry approMbes each of 82ft., two cantilever 
11ide epallll, and :1. central arched span. The crown of the arch, of 
722ft. 11pan, is 377ft. above the river level. The roadway ili carried 
over the topa of the p;irder11. Wo propose illnl!trating and doACrib­
ing thiA bridge in a. future i~,ue. 

AN electric mountain railway is under construction in 
the Tyrol di~trict of Switzerland. It is two miles long, but it ie 
11aid to be the atcepest line in the world, renching to the summit of 
tho Col do l'ttendel at a height of 2550ft. from the village of Kaltern. 
The maximum grade is 64 in 100, aurpaqsinp; that of the Staoser­
born line, which formerly held the European record. Electricity 
is the motive power, the " cog" or geared system having been 
o.doptod. The completion of thi' railway will enable the ascent 
of the mountain to be made in just under thirty minutes, which 
ill a reasonable speed under the circumst!lnces. 

A LARGE landslide blocked the New York Central and 
Hudson River Railroad for twenty-four hours from 7 p.m. on 
Jo.nunry 30th until the evening of .January 31st. A few miles 
north of Staatsburg, N. Y., the lino passes through a deep cutting 
in land 11loping west to the Hudson River. The cutting i11 60ft. 
deep oo the east side, and this portion, for a length of several 
hundred feet, 11uddenly slid into the cuttmg, lllling it with 20n. to 
4.0ft. of earth. The rock surfMe slopeA to the west at this point, 
and the overlaying earth is eand nnd J.Ollow clay. Tbie material 
wu 11oftened hy a strong thaw, and ~hd on the 11loping surfnce of 
the rock. 

SollrE steam motor cars for street railway use have been 
huilt for the Compania de Tranvias de Morida, Yucatan, by tbe 
.John Stepbenson Company, of Elizabeth, N.J., and the Reeves 
Engine Company, of Trenton, N.J. The en~ are only about 14ft. 
long, and. run o~ a 3ft: gauge. The boiler, ~ vertical cylindrical 
tubular oll-burmng bo1lor, about 2ft. by 2ft., 18 placed on the front 
platform. A steam pre88ure of 225 lb. is carried. Tbe Gngine, a 
small compound of marine type, lies hori?.ontally between the 
wheels. I t has 36in. and 6~in. cylinder11 of 6in. stroke, and two 
piston valves. The crankshaft is geared to one of the axle11 by n 
Renold chain, and a similar chain couples the two axles. Tbo 
gear ratio from crankshaft to axles is about 1 to 3. 

Tse British Consul at Bilbao, in his annual report, 
states that some orders for locomotives, corridor carriages, and 
goods wagollll have been placed by Spanish railway companies with 
American builders, altbougb1 in at least ono instance, earlier 
delivery wu guaranteed by Bntieb manufacturer!!. The Bilbao and 
Santandor Railway Compan7, he mentions, bas ordered several 
locomotives from British ongmeers who bad already supplied others 
with excellent result&, and he quotes the testimon,Y of the engineer 
of that line that, after experience with Amencan locomotives 
bought eeveral years ~o, be much profer<J waiting a longer period 
in order to obtain BritiJih engines. The experience of the A.ortillero 
and Ontanoda lhilwny seems to htwe been 11imilr~ r. 

THE ENGINEER 

NOTES AND MEMORANDA. 

ToR discovery of a seam of coal at a depth of ~bo~t 
880 yards ill reported from Souchc:t, near fJons, Pns-de-( nlms, 
J•'rnnco. 

TT is reporbcd that two Hwedish engineers have made 
in1portant discoveries of copper· and iron ore nt the Houth Hide of 
tho Por11anger Fiord, TromHoo, ;o./orvmy. 

ToR monthly a.pproximaL<' t raflic return o( t~e :\fan­
cho~tnr ';hip Canal for .January AtatOJI that the rece1ptH were 
£33,663, agaiMt £23,696 during tho 11nmo month last year. 

AT Portsmouth last week the battleship Mars made a 
world's coating record. Sho took on board 1570 t?n~, at an 
nverago rate of a fraction nbove !.!11 tons per hour. Thts IS a great 
ndvance upon the record of 212 tons per hour establi~hod hy the 
b tttle~bip MajeAiic a few weeks ago. 
Tm~ total production of pig iron in the United States 

in 190:.! was l i,!!21,307 gro's ton~, a~nina t 16!878,354 to_ns i~ 1901 
one! 13,i89,2<12 tons in 1900. The 1ncroo<Jo 1n produot1on m the 
11eco11d hair of HID-.! 01 e r the llrHt half of the year WM 20 I, l !i9 tr.D'I. 
'fho tot.nl incroMe i11902 ovet· 1901 wM 1,1H:&,9G3 ton11. 

AN idea of the large power that is used at the 1\Iarco~i 
'!'able Head station for transmitting me!!sa~es acro88 the A tlant1c 
may be obtained says the A 111niran Rlrrtm:ian, from the fact that 
tbe sound as e~ch signal i' tranqmitted iq so great that it is 
necessary to uso cotton in tbo oars as a protection for the ear 
drums. 

P oTAS!iiUM cyanide is said to have been electrically made 
by Professor Edward O'Neill, of B~rkeley, Californi.a. A hydr?­
carbon vapour nitrogen from the 01r, and an electnc arc aro s1ud 
to be the agents in making hydrocyanic acid, which is then com­
bined with potash producing potassium cyanide. Whether the 
procosq wil l be commercially successful remain11 to be seen. 

EveN in America the non -technical Press can apparently 
make mist.'\kei sometimes. An Ohio rural paper explains some 
work being carried out to bigh -~nsion transmia~ion line!! in i~s 
di11trict as the replacement of glass mqulatoril by those of porcelfLin 
make, becaure the beat of tbe high voltage waR so great that the 
glass was unable to stand it. 

IN Italy the whole of the industrial and agricultural 
mnchinery in nse propelled by steam b88 a force equal to 430,000 
bori!O·power, 95,000 borse-powerof which are devoted to agriculture

1 and another 20,000 borse-powor represent machinery connectoo 
with the Admiralty and War-ofllce. A further 300,000 horse· 
powor ill uqed in land transport, nnd 250,000 horRo-power in water 
tran!lport. 

HPODOMF.NP. is found in several places in America, 
the richest mine being at the Ettn tin mine near Keystone, South 
Dakota. f-lpodumeno is a whitish cry11tal which resembles logs of 
petrified wood, having a similar groin. Tt is found in pocketR, and 
is mined by open cuts. Frequently a pocket will be struck con­
taining ~ovoral tons. It is mined for its lithia values, the material 
containing about 6 to 6 per cent. lithia. 

Tse California nitrate deposits are situated in the 
Mohave Desert, extending from tbe northern portion of Snn Ber­
nardino County to the southern section of Inyo County, and are 
BOor 100 miles from Manvel, on the Santa Fll Railway. Some 
very high analyse~ of the mineral arc reported, and it is e11timnted 
that tbero are about 22,000,000 tons in eight, thou~b it is thought 
that these figures are likely to be revi119d when active mining i' in 
progres~. 

IT has been discovered in Gennany that aluminium is 
valuable for sharpening cutlery. The metal apparently ha'! the 
structure of a fine stone, and po88eSSOJI a good dissolving power. It 
moreover develops daring the whetting process an exceedingly fine 
metal-setting substance, greasy to the touch, while showing strong 
adhesion for steel. 'fho lcnives in a abort time obtain such a razor. 
like edgo that it iR said that even tho be11t whetstone cannot compete 
with the result 

DR. PuriN, of the Columbia University, New York, has 
invented a method of facilitating long di11tance telephony over sub· 
mnrino cable11. AB explained by an American contempornry, the 
capacity of the cable is neotraliHed by the insertion of induction 
coils in series with the cable. The resnl t, it is explained, is that 
for al tornating current& of certain f roq uoncy the cable11 Mt as 
though they po•qeqsed neither capncity nor Rel f-ind11ction, but only 
ohmic ro~i111.1lnce. 

A REPORT to the German Minis ter for War records 
tbo re~ulta ubtained during the 11utumn man(J.:uvres with wireless 
telegraphy put in charge of the balloon section. Tho apparatu11 
was carried by a wagon, current being ~enerated by a dynamo 
driven hy a benzine motor·, and the d1stance through which 
meii~Bgo~ were sent varied between 40 and 50 kiloma.- mean 28 miles 
-continual communication hM·ing been kept up botwoon the 
geneml Rtaff'l, the cavalry divi~ionH, and t.he chiefs of the army 
corps. 

ToF. Electrotechnical Hociety of Swit7.erland has 
recently publitrbed figures indicnting the progress of power develop· 
ment in that country. 'T'hcre ore reported to bo 235 distinct 
installations of electrical p,::_wer, of which total 21!'>, or 91 per cont., 
are operated by water. The maximum aggregate power available 
is 1601900 kil~watts, which gives an nverogo of 680 kilowatts for 
each 1nstallat10n. '1:'he average aggregate power in use is 101 000 
kilowatt&, and of thiS total the electrochemical industry acco~ntH 
for 24,000 kilowatt&, or 23 per cont. 

ALcouor: motors are muc~ used in Get·many, especially 
for automob1le purposes, the fiUid.!. llO per cent. pure, being 11old at 
only nbout flve cents per quart. Tho weight of the motor~< is only 
nhou t. one-half that of portable 11 toam engines of equal power 
Six to oight horse-power motors nre sold for £195 10 to 12 fo; 
about £2f3, 16 to 20 for about £316. Testa have bee~ made show­
ing the conRumption about ·92 of a pound of 86 per cent. spirit, 
and ·81 of a pound of a mixture of one-llftb benzol and four-fifth~ 
86 per cent. spil·it, in both ca«~es per hrake hon!O·power per hour. 

Tse weight of the discharge or one round from all the 
guns of tho IJn~te~ States battlesbips Ma_ine and Alabama, above 
6-pounders, IS .13121b., wbereu the we1ght of the discharge of 
on~ round fro~ all guns a'?:<>ve 6-poundo.,. on the Connecticut is 
78.16 lb., or an Increase of 4 f • 9 per cont. Therefore for an increase 
of one-third in size, there has boon a gain of ne~rly one-half in 
effective battery power. Thua1 if the battery power of the Maine 
and A labnma be considered u01tyJ that of the Connecticut will be 
one and a-half i and for 30,000,000 dols. four Connecticut& can be 
built, with a battery power of Rix, nnrl flve Mainos and Alabama~~ 
wi tb a battery power of five. ' 

FACTS concerning the relative dimensions of modern 
battleships, and particularly tho'o of the United States navy 
serve to illuJJtrate the effect of incroaso in aize. The Alabam~ 
and Maine classes have about 1~,000 tons di11placement and the 
Connecticut clus 16,000 tons. The coat of the Maine and' Alabama 
!a about 6}.000,000 dl)ls. encb. The. cost of the Connecticut ela'!ll 
IS about 7,.}()(),000 dol11. each. The displacement hll'J been increased 
33 per cent. in passing from the Maine and Alabama to the Con· 
necticut. Tbe cost of four ('onnecticuta will er1ual the cost of flvo 
Mninee and Alabama.q. The weight devoted to battery and 
ammunition in the Maine and Alabama is 1003 tons, and m the 
Connecticut 1310 tons. Therefore, hy increasing the displacement 
of the Maine and Alabama by 33 per cent., there ha~~ been a 
corresponding increase in tho weight of armament carried. 
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MISCELLANEA. 

A scuRlJE is on root to prov1dc a ten -mile racing track 
for motor cars at (;lacton-on-!icn. 

Tng First Automobile Speedway in America for the 
oxclusivo uHo or. anto'!lohilistH WIVI rocen~ly complelod at ltlkc. 
WOI>d, N ..1. lt HI li miiO' long nnd sort. Wide. 

I N 18!39 water power to the extent of 2147 horse-power 
wa'l usetl in l roland . 'J'bis amount i11 probahly not greatly exceeded 
at the preqent time. About 00 hor~e-power i' employed for electric 
lighting. 

InnroATJON in Siam is apparently to be undertaken on 
a largo rcale. The Kin~ i11 re~orted to be negotiating witb a 
cortain Signor G. GrllSI!i 1n relation to the construction of aboot 
750 mile~ of canals and feedera for the bocelit of 600,000 acrct of 
lond. 

T n E use of graphite has been ad,•ocated for lubricating 
IJoth the cylindera and bo11ringl'l of automobiles. The propDl'al i 
to mix ~~ per ce_nt. of grophit~ wit.h ~5 per l'ent.. of oil. Tt. is •ni11 
thal the vilwntlon nf tlto l'ar 1q 11110lt'111nt to \,f'ep tho lti'O)'hlto fro111 
11ottling. 

TaE waterfalls of Italy have been estimated as being 
capable of furnishing 10,000,000 horl!e·power. When it is con. 
sidered that Italy import<J 5,000,000 tonll of coal-tho United 
Kingdom sendin~ 4,500,000 tool! of this-the importance of taking 
advantage of tbiJI water powor can be appreciated. 

AN interesting description of moving a house is given 
by tbo Rngi,mring R rro,'<l. 'fbe hoMe measured 10ft. by 48ft., 
and was a two-Rtorey and nttic building. It WM succoSHfully 
carried !iOft. in ono direction, 100ft. in nnother di rection over a 
11toep embankment, nnd wast then lowered 35ft. on to it11 now 
foundo tion. 
Ta~ Board of Trade returns for .January show that 

during the month the imports into the United Kingdom amounted 
to £46.226 515 against £50,142,318 in tho corresponding month of 
last y~ar, ~ de~rease of £.1,915,833. '!'be ex~rta of British_ a~d 
Irish produce wure valued at £."24,903,636, nga1nst £24,269,1t4 m 
.January, 1902, an increase of £6!li ,462. 

ToE number or stokers for the Na''Y which it was 
proposed last March to onter during the current financial year \\U 

3200. So far entries bavo boon so good that less than 400 ore now 
required, and stokers aro being rate~ at over a bun_dre~ a week. 
1 t 18 said that candidates for the ratmg are now com10g 10 so freely 
that only tho very hest are being taken. 

HoMF. fast shaft-sinking wol'k is being done on the 
RAnd. At the Wolhunter Mine an inclinoshaftwM sunk, cleared, 
nnd timbered 209ft. during November last. 1~ Aug11J1t lastt tbe 
depth Runk w88 179ft.; in !:!optember 182ft.; 10 October :lO-Ift. 
'l'be Hhaft bad reached a total depth of 1500ft. by the end of 
November. The work is being done entirely by white labour. 

AMONG other unusual employments for American 
women says A mtritan h uil••trit1, are 100 workars as" lumbormen 
and raftsmen " 113 wood choppers, 373 saw mill employf.s, 440 
bar tenden

1 
Z086 saloon keepers, 904. " draymen " and team~te111, 

323 undertakers, 14.3 atone cutters, 63 "11uarrymen," 6!i white· 
wi\!Jhers, 11 well borers, and 117 11tationary engineera and firemen. 

Tse members of the Northern United Enginemen's 
Association employed in engineering ~ards of the North-east 
CoMt have accepted the employers' mod16ed offer for a reduction 
in wages-namely, ls. per woek off rates over 26s. per week, and 
6d. per week off rates of 26s. per week and under . . The bra1ier1 
and sheet metal workers have ncceptod a reduction of h. per 
week. 

LAST Thursday night, a t Vickers, Sons and Maxim's 
shipyard at Barrow-in- ~'nine i(IJ, ono ~f the electric _batterie~. on 
board No. 6 submarine, which was bo1ng charged w1th ga'!Ohne, 
explod11d. A ladder was seen . to be thrown o~t _of the conning 
tower and it wa.<J found that s1x men had been InJured. All the 
men ~ere eventual!y got out and convoyed to hospital~ where the 
injurie11 of two of them were found not to be of a ser1011A nature, 
nnd they were not detained. 

Tse torpedo boat destroyer Wolf, upon which experi. 
menta extending over severnl months have been conducted by ~he 
OeAtroyer Committee in dry dock at Portsmouth, to doternnne 
certain problems with reference to hOjZ'ging and sagging atrosse~, 
haq been undocked, the trials having been completed. 'l'bo 
note11 taken by the officials engaged in the trial~ are of n 
voluminous chamctor, and elaborate calculations will have to he 
made before any trustworthy data cnn be ascertained. 

FrN brakes for a steamer are said to have given 
satisfaction on the C'anadian boat ~~ureka, 103ft. long, with J2~ft. 
draught, .250 ton<;. Amidships on each side are vertical ~M or 
flap11, 3~ft. by lOft., made of ~in. boiler plate. '!'he line arc h1ng~cl, 
nnd when they swing open arc cushioned by water-cusfnon 
cylinders, four for each fin. We hear that from an 11-knot 11pecd 
the boat W88 stopped with grent 11uddonness upon opening th~ fin~, 
and by using one fin was turned in its own length when go1ng at 
fall speed. 

WnAT is believed to be the largest boom derrick in t~e 
United States is being erected at n granite quarry in Barre, \ t. 
The jib is of Oregon pine, 93ft. 3in.long and :.m. 5in. io diameter. 
The mnst is bold in p:>sition by ten ~uys, averaging 350ft. o~b ~r 
l tin. wire rope. Tho ctl.'ltinga we1gh 42,000 lb. The dem~k ~~ 
constructed to lift 100 tons, and although the breaking stra1n I' 
170 tons, it is said that with extra ri.gging it will he ablo to hlln~lc 
200 tons. lt is to be fitted with an engine wi th 12io. by l!'om. 
double cylinders and of 100 borse·power. 

ONe man was probably fa tally hurt, t~.nd a score or 
others nat·rowly escaped injury recently by the burating of a Ht 
wheel in tbo power-house of tho United Power Company, m 
Wellaville, Ohio, U.S.A. Tho wheel, which weighs something oyer 
a lon1 broke loose from tbo shafting while the engine was runmng 
at n nigh rate of speed, pieces crubiog through the roof o~ the 
building. One piece, weighing about 200 lb , struck .John Mtller, 
n cnrpenter, who was working on the roof of a building 110me 
di11tanco away, and other pieces rlid a considerable amount of 
other damage . 

Tse turbine steamer, which is being built by Messrs. 
lJenny Brothers for the Newhaven and Dieppe service of the 
London, Brighton and South Coast and Western of France railway 
~ompanios will, snys the Slltlllf.•' {)aih1 N~~~~. he 282ft;. !ong, 34ft. 
1n bread th, o.nd have a depth of 14ft. din. The ves~el w1ll bo pro· 
polled by three independent Pan!ons compound steam turlnoes 
nod ~wo condenser~; also one high-pressure and two low-pres.~uro 
turb10es. Steam w1ll be generated by four sin~~:le -endod return-tube 
boilers, tho working pres~ure being 150 lb. per square inch, and 
tho V08t!el will be ovor 5000 horse-power. 

AN explosion of thirty boxes of dynamite occurred 
recently on the Torresdalo filtration plant con<Jtructioo work, near 
Philadelphia. One man WM killed and five were injured. ~be 
dynamite, of which there was 1500 lb. wa<J stored in a magar.mc, 
hn_ving manure-packed walls 2ft. thick, and n local daily paper 
naiv?fY says:-" Another precaution again11t explosion W!\11 tha 
heatm~ of the magazine with Mteam piper~. " Ju11t boforo the 
exploston occurred the mugazine was 11een to be. on fir~. Tho 
s~O?k of the explo11ion was folt20 miles away. The man k11led IVM 
pm1oned beneath on overturned 11tovc in 1\ house 1 ~0 rnrd~ fro1u 
the maga:r.ine, • 
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FOREIGN AGENTS FOR SALE OI' THE ENGINEER. 
AUSTRlA.- F. A. Baor;KBAU81 7, Kvll~pj'gaur, Vienna !. 
CIJINA.-K&LLV AND w ALSII, LniiTRD, S/t(t.t(jllr~i an(l nonn Kon(l. 
FRANOE.- BOVVRAU AND Co&vli,Lli:T, R1•c tll' la /1rmq1•r, Pari&. 
OERMANY,-Aq JJJi!R AND e o., r., l!ll/r,· tl••tl /.illlltil, IJ•rlitl. 

F. A. DROCKIIAU81 Lrip: ir; A. ~'WIITMli:VliR , /,~ip;ir. 
I NDIA.-A. J . OOMRRIDOE AND Co., ltttil•rrl!f BflohtiiiiR, Bmnbtty. 
I'rATN.-JJO&SOB\lR AIID eo. , .'JOi, Cllt'RII, IIOIIlt; Don ·A Jo' RKRES, Turin. 
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THE EN G INEER 

TO CORRESPONDENTS. 

ltir l tt 01\11 1' /IJ !t>'Otd li'OIJ(Jft <t•l<l I'IJiij'ttRitM trc ,/lt"f it 11tl'rH~Itl'!/ /o i•t./01'111 
roNe~<poml( tl/1< tlt n.l h llr•·• of ;,,,,ui,·lf ttdd,·~Rord to lite JIIIMir, ntJd i''''''"'tl 
jOt i ,un·/lo,, i1t lh i,_ t'(J/11nln, IIII'Jtl ;,t ttll ro~,lf I# tu'NJmpu,iul ''!f" /(Jj'!f(' 

tlb'PIQ{Jf' lf'{t;l,l.lf t/i;·u·t~d b,t! t/J r ,,.,.; /; ;' /(} /;i;,ou4J~ '''"' ~tlumpul, ;,l r);'d;i' 
tlurl '''' if'''i;'R l'frti,'ltl l1p ux utii1Jin jtJ r tl'ttJ'tl;d to th~i;• d; xli;;u/ifJtl, ftt'o 
~tolit•p N~o In lttkt1l nJ NJ;;IulttllirttlifJtU 1rhidt rlo , tl)t r()mt;ltt Jrilh th uu 
t11Ai 1'11('( t();IA. 

W Afl ldluA i.ti•Mifd ,fo1· i.tul'lir)ll ;,, TnE F.NOINESR, o1· rnHII!i'lli•'(l 
t(l'n/if),t~, •hnu/tl l1e f!Nfllllflfl•liul li!f the llltutr "''" ''"•l••f•A 11.1 th ~ ?r,·il· ,., 
?VII 'llffiU itl'if!l ./Ot' puiJiil'll / iQ•>, l;lrt fl !t 1t fl•'nf),{ (),( {10(11/ fnilh. flo ?Wiit•t 
?•htt/fl!e/' Ntn f;p /rd•ftl nj' IUIOII!/niOilR 1'0111111111liNttifJ11R. 

l:iir We rannot ?mtlerl,tke to rettwn d1'lt1oi,1!1R 01· •>Vtnvsrt·ipt•; we 1lltt8t, 
thercjore, t·etwcst ro•···cspolltltlll~ to kctp ropics. 

RePLies. 

AlllliTlOUP.-Writt> cUrel't tn LlovrJ'ij, 2, Whi te J,IOII·t'om·t, Cornhill, for 
full part !culnrq 

MOTOR (LcNl•i).-) I'.IU wil l prubal,ly ot.laht a ll t lw infot·mation you 
rcquh·~> from " llllel'trlrn 1 fllnP,ino' l'rl ny,," liy ~liny,n n nrl B1·nokPl', •tnd 
Jl' ' hll•<hNl l •Y l.onl(llll\lh. 

A. T. A. Wn bnvn IH:I k DII\I'ICtlgo of lho OX IAlOn l'c or any I'Otnpotlti vt• 
<:xamlnl\llo11 of th<- kind you Hlll(l(uAt. I t. IR pOARihlc ynlll' suppo~ltion 
ill bt(SCd on Cooper's mu College examinations. 

Jl.o&T!CU8.- I t lm.~ been decided hy all tbo loading 1\utboJ·itics thl\t a great 
central s tation such as you suggo11t, whllo its conRtruction would 
involve the expenditure of an onornlOIIS sum, would in no way reduce 
the congestion of truffic. 

'f. M. (Eccles).-You will find a synopsis of all that iij known about tho 
flow of steam, and a list of the authorities thnt miJ.y be collsul tod, in 
D. K. Ciark's "Rules, Tables, and Memoranda," page 8!13. Sec 1\lso 
THE ENolNli:KR, Novombor and December, 1809. 

J . A. A . (Arequipa).-We havo not published any drawings of prison!!, 
nor do we know whore you can obtain them. Wo are not acquainted 
with any speciAl treatise on the con~tructlon of markots. There arc 
numerous book!! on iron r·oofs, but no doubt you arc already familiar 
with these. 

W. M . R.- ln cer tain ca.Hea we do as you sugges t, but it would bo impos. 
siblo to put in moo for the purpo~e of compnrlson. As, however, the 
dimensions arc given in the text, any ono interested can always make 
n. scale for bhnReH which will givo 1\n adequate Idea of tbo si:~o 
of the machine as it would appcn.t· to 1\ny ono looking 11t it frotn tho 
camera. 

A. CvRit. -(J) From Mossr Chapman und Hall. (2) Sec " Minel)ur­
voyiug,' ' by Brough \C. Gr iffin ) ; "Machinery for Mines." by Davics 
(Crosby I.ockwood); ' British Mining," by H unt (Crosby TJock.wood) : 
" Economic Miniug ," by Warnford Lock (Spon): " Mechanical Eng i­
neering of Collieries," by l'orcy (C()l/ i~nJ Gt•artlian offices). Some of 
the heat. work wi 11 be found in t ho "Proceedings " of the various 
mining institu t ions. 

F. l\1.-l\fultiply the area. of the roof of the holder In feet by 5·24, o.nd by 
pressure in inches required. This will give you the weight of holder. 
tiubtmct this weigh t frorn the actual welgh t of the boldc•· and you get 
the >tmount of tho hautncc wci~hts. Add 10 to 15 per cen t. for fri ction 
of pulleytl &nd chains. In the tolcacopic holder nearly tbo whole 
woll(ht of the lower lift may be balanced ; i t Is tho upper lift thut gh•cs 
tho pressure, and the above calculatiou g lvcij the weigh t rcquil·cd. 

A. C. H. (Kow).- Thc defects In the engines of which you 11pcak point to 
bad balancing and incompot.<>nt ruuning·shcd fore1ocn. No locomotive 
superintendent wbo know his bu~iness would pcnnit engines to run 
with tbo bnlnnce beams and sprini{B in tho condition shown in your 
sketch . 'l'he distribution of weights was all wroDg ; the axle-boxes 
p robably quite out of order. Tbo pot-sleeper road can be mt\do a very 
good one, but nothing ill equal in quality to the boat English per­
man on t way. 

M. (BI.shopsgo.te·street).-Thc Board appointed to consider tho various 
tenders for the bridge at Sydney chose those of t hree firms as being 
suitable. Those firms wore t he E. and C. Bridge Co., Limited, of 
London; Messrs. J . Stewo.rt and Co., of Sydney; o.nd Sir Wllllam 
Arrol and Co., Limited, of Glasgow, In conjunction with B ead, 
Wrlghtson o.nd Co., Limited, of 'l'bornaby·on·Tees. The Board rccom· 
mend that these firms should be requested to send In amended tenders 
by the 27th ul t. We have received no later information than thh•. 

C. B. (West Kensington).-Your question is llO vaguely stated that we 
can only guess at your m~nlng. (1) If tbo liquid is heated In e. closed 
vessel which it does not fill, the pressure will rise with the boiling 
point. Steam tables are to be found In all treatises oo tho steam 
engine. (2) Jf the liquid is ~:ncloscd in >\ vessel which it quite fills, 
then, on beating it, what is called the "critical point" is reached, and 
the liquid as such disappears . We have not space to give you further 
informn.tion hero ; you will find information In Ganot'11 •• Phyllica," 
page 854. You can see tbo book in the Patont·officc Llhrary. 

INQUIRieS. 

.AJ,OE li' JBRE. 
HrR,-Can any of your roo.dors give us the addr·ess of any firms who 

make machinery for cxtra.cting " hemp" from a loe fibre 1 
February l Sth. R. 

MeeTINOS NeXT weeK. 
LIVERPOOL ENOINJIERINO 80CIXTV. - Wcdnesd&y, February 25th, at 

8 p.m. Paper, •· 'l'ompomry DamA,'' by Mr. Oeo. Cccil Kenyan. 
RoYAL INSTITUTION 011 GR&AT BRITAJN.- lfriday, February 27th, at 

!l p.m. Discourse on " Per fumes: Nalurnl n.ud Artificial," by Mr. Ado! ph 
Licbman n. 

BrRMJNOBAAI J,OCAL tiECTION 0.~· 'T'II Ii: INSTITUTION OF Er,&eTRICAL E NO!· 
Nl!ERs.-Wcdn o~Sc.l.a.y, February 2.ith, nt 7.80 p.m., iu the University Duild­
ings (Physics Theatre). Paper," Network Tests and Station Earthing," 
by Mr. A. M. 'faylor. 

CLE\'Xt .ANO INSTITUTION 0~· JDNOINV.t::RS. - Tucsday, February 24th, at 
7.30 p.m., in the Hall of the Cleveland J, itcmry and Philosophical 
Society, Corporation-road, l\liddlcsbrough. l'apor, " The Steam Tur· 
b ine," lJy the H on. Gooffrey L. Parsons. 

Ttlli: lNBTITUTION OF CIVIL ENOlNK&R8.-Tucsday, February 24th, at 
8 p. m. Ordinary meeting. Paper to bo read nnd dlscusl!ed, 11 Jlf cchunictll 
Handling of .Material ," by .Mr. Ocorge lt'rcdorick li:irnmor.- B'rid11y, 
February 27th, at 8 p.m. Student~· m eeting. Paper to be rend, " The 
Relative Advantages of Single Screws, Twtn Hcrows, nud Triple Hcr ews, 
for Marine Propulsion," by Mr. E. l•'alk. 

SOCIETY OF .AnTfl.- lliondsy, February 23t·d, o.t 8 p.m. Cantor Lectures. 
Lecture IV. on" Paper Manufacture,'' by ll.tr .• Juliua JJUbnor. - Wodncs­
day, February 25th, at 8 p.m. Ordinary m eeting. P&per, "'l'onkin, 
Yunnan, and Hurma," by Mr. F rcd. W. Oaroy.-Thursday, Fchntllry 
26th, at 8 p.m. Indiau t:lcctlon. Paper, 11 Oloaning11 from the ludinn 
Census," by Mr. J er voiso A thols taoc Baines. 

T ax INSTITUTION OF E LECTRICAL E NOINII:ER8. - Thursday, l•'ebruary 26th, 
at 8 p.m., at tho Institution of Civil Engineers, Groat Oeorgo-strcot, 
Wostminl!ter, S.W. Papers, '"fho Ncrnst Lamp," by llfr. J. t:ltotLncr; 
"Distribution Losaos in Electric Supply Systems," by Mr. A. D. 
Constahlo and Mr. E. Fawasett; "A ~:Study of the Phenomenon of 
Hcson~~nro in Electric Circui t hy tbo aid of Osclllograms," by Mr. M. B. 
Field. 

DeATH. 
0!1 the 18th inst., at SS, J.adbroke·grovc, W., WI LLIAM HARRY STANOli:R, 

~f. l .C.E., ogcd fi fty-five. 

THE ENGINEER. 
FHR H U A RJ' 20, 1903. 

T H E l~ORT-O I~FICE AND ELECTRICAL HAlLWAYS. 

WR have it on excellent authori ty that the Post­
office proposes to adopt a policy as ~ Gover~ment 
department regarding t~e electr1ficat10n of l'a1hvays 
which appears to be qutte opposed to progress. It 
is, of course, well known that all currents of elec-
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tricity may affect each other. The Post-office pos 
sesses an ama:r.ing network of wires extending all 
over the country, and it is necessary for the certain 
transmission of messages that the wires should 
not be interfered with, or the currents influenced 
by other currents. On all sides we hear of the 
adoption of electricity for the purposes of propulsion. 
Tbc Post authorities fear that the currents used by 
the railways will prejudicially affect the telegraph 
wires, and to provide for this contingency it 
is, we understand, proposed that in every Bill 
brought into Parliament by railway companies and 
others, whether for the construction of new lines or 
the electrification of old lines, clauses shall be 
inserted for the protection of the Post-office which 
will be very oppressive, and may, indeed, go far to 
stop tbe use o£ electricity on railways altogether. 
It is a matter of common knowledge now that the 
advance of electrical engineering in this country has 
been delayed to a very serious extent by, mischievous, 
mistaken, and groundless legislation. There is 
every prospect that once more Parliament will be 
called upon to hamper an important industry. It is 
necessary that those who like progress should watch 
the course of events with care, and be prepared 
when the time comes to oppose with effect, should 
it be found desirable, the action of the Post-office. 

When high-tension currents were first sent along 
l!'erranti cables from Deptford to London, all the 
signalling arrangements of the South-Eastern 
Railway were upset. The transmission of messages 
to Paris became a matter of difficulty. The cables 
were carried alongside the permanent way for a 
considerable distance. When the trouble had 
declared itself, steps were taken to get rid of it, and 
with complete success. Obviously the Post-office 
authorities fear a repetition of the Deptford induc­
tion effects. We are unable to say what precise 
form the Post-otlice protective clauses will assume. 
The utmost secrecy is being observed, for reasons 
which are sumciently evident. The general effect 
will be tantamount to making the railway companies 
double all their transmission wires. The cost of 
this would be considerable ; but the matter does not 
end here. The Post-office assumes that the effect 
of powerful currents will not be restricted. Ten 
miles intervene between two towns, X. and Y. 
The Post-office wires extend alongside the railway, 
not only over this distance, but over, say, 100 miles 
to London. The Post-office authorit ies will not 
be content if the railway company, electrifying 
the ten miles, deals only with induction between 
X. and Y. They maintain that the whole line 
between X., Y. and London may be affected, and 
the railway company must take such measures, no 
matter what the cost, as may be held by the Post­
office engineers to be necessary for the protection of 
the whole line. It is impossible to see where the 
limit comes in. 

It will be seen at a glance that the Post-office 
may easily make out a very good case, which, backed 
up by specious arguments, would readily induce 
the House of Commons to sanction a very dangerous 
kind of legislation . That we do not exaggerate the 
risks is proved by the fact that the Board of Trade 
is flatly . opposed to the Post-office, main­
taining that clauses of the kind we have indi­
cated are unnecessary and mischievous. The 
electrical engineers of the Board of Trade fully 
understand the lessons taught by the history 
of commercial electricity in this country, and appear 
to have made up their minds that it shall not be 
their fault if mistakes are repeated. It is not easy 
to see what direct action can be taken by the rail­
way companies or the electrical engineering firms of 
Great Britain, who will all be affected by adverse 
legislation. The Post-office can, no doubt, make 
out a very telling statement. It can argue that the 
transmission of messages with speed ani! accuracy 
is so essential a feature in tbe national life that 
nothing would justify interference with it. Sucb a 
contention would go far to convert the most pro­
gressive member of Parliament, and convince him 
that the railway companies must be very strictly 
controlled in their operations. We may concede 
at once that the Post-office should be protected ; 
the danger lies in the means of protection to 
be adopted. We have the utmost o~jection 
to legislating at large on matters. affectmg the 
commercial development of the nat10n. We have 
bad a great deal too much of it. This, that, 
and the other interest we have safeguarded until 
enterprise finds the flaming sword of the law 
turned in every direction to bar progress. It seems 
to us that no difficulty need be encountered in pro­
viding for any particular case that may arise. But 
the insertion of clauses in an Act of Parliament 
which may compal a railway company to spend 
much money, or reject a particular system of work­
ing in order to provide for a contingency that may 
never arise, represents a policy entirely obstructive 
and unintelligE~nt . Whether any public action ca11 

-
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be taken in the matter we a.re unable to say with 
certainty. The Institution of Electrical Engineers 
will not move, because the Post-office is fully repre­
sented among its members, and besides, until the 
precise wording of the proposed clauses is known, it 
is not easy to condemn them. It is possible that 
the publicity we have now given to the scheme mn.y 
not be without effect ; and that the Post-oflice 
authorities may be induced to take a reasonable 
view of the position. 

THE \E:NTIL.\TIO!\ OF TRE CENTB.\L LONDON BAILW.\Y. 

'WHEN the Central London Railway- better 
known as " the Twopenny Tube "-bad been opened 
for about a. week people began to write to the daily 
press complaining that the carriages and platforms 
abounded in draughts; and that the temperature was 
too low ; the ventilation was all wrong, and, so far 
as could be gathered from somewhat incoherent and 
contradictory statements, there was too much fresh 
air admitted to the tunnel. Londoners accustomed 
to the vitiated atmosphere of the Metropolitan 
Railway found the air in " the Tube " " too strong." 
Its stimulating properties were more than enfeebled 
constitutions could bear without discomfort, or pos­
sibly injury. Complaints of the kind were not pro­
longed. In their place has sprung up serious 
accusations. We have been told that the atmo­
sphere in the tube is deadly, and no attempts 
to argue to the contrary have been met with the 
least consideration. It is indisputable that there is 
always a. peculiar smell about the tube and its 
stations. A smell of damp earth, perhaps, rather 
than anything else. At last the London County 
Council took the matter up, and on October th, 
1901, the Council, on the motion of Mr. Beachcroft, 
passed a. resolution to the effect that, " in view of 
'he extension of underground railways in London, 
ir. be an instruction to the Public Health Committee 
to report on the condition of the atmosphere in the 
tubes of the Central London Railway." 

Several months ago the directors of the Central 
London Railway determined that some steps should 
be taken to purify tbe air. The trains now act as 
pistons, and do a. good deal to change the atmosphere 
in the tube. It is obvious that no single fan or 
ventilator of any kind could be used while the 
numerous openings of the stations permitted air to 
tlow in and out. There were only two methods 
a,·ailable. One was to put a powerful fan at each 
s tation. The cost of this scheme was easily found 
to be prohibitive. The other was to close all open­
ings at night during the period of two or three 
hours when there is no traffic, and then to change 
the air completely, so that traffic would begin in a 
tunnel thoroughly purified. Mr. Parshall proposed 
a scheme for putting compressed air in at the 
Bank end ; but the engineers of the line wisely 
decided that the case was quite similar to that of 
a mine, and they followed precedent and decided to 
put down exhausting plant. The work has, we 
understand, been placed in the hands of Messrs. 
Walker Brothers, of Wigan, a firm with enormous 
experience in the ventilation of mines. A fan will 
be put up at the Shepherd's Bush terminus. Mr. 
Pa.rshall's scheme will be confined to the use of 
a. small compressing engine which will supply air 
at the extreme end of the Bank sidings during the 
daytime. The Walker fan will be sufficiently 
powerful to empty the whole tube in an hour. 

to chalk formations, indicate in their Bow tbe nat 
f h . d' 1 d' ure o t e 1mme 1ate y prece mg season. In cases we 

have heard of, springs are several years behind tb 
seasons. We do not put this forward as an actu ~ 
explanation. of the fact tba.t th~ percen tage of tot: I 
ra.mfall wbJCh reaches the rtvers is diminishin 
We on~y sa.y tLat ~t i~ n_ot unlikely to ba.ve h!ci 
somethmg to do w1th 1t JUSt recently, eeeing that 
last year followed several drier yearE. 

It is, of course, beyond the power of mortal man 
to foretell the seasons. _It is beyo?d even the power 
of the County CounCil, as thell' engineer full 
realises. He remarks that against the facts as t~ 
shortage there has got to be considered " the posei­
bility of a long series of wet years, which may bring 
back the st~te of affairs w~ich existed on the 
average dunng the long pertod mentioned." It 
may not be safe to argue that, because we have bad 
several dry years, we shall in future have some wet 
seasons to make up for them. It is equally unsafe 
to argue that, because some years have been dry 
those which come aft~r may be just as or more dry~ 
The County Counc1l have already argued the 
inadequacy of the Thames as a factor of the metro­
politan water supply. The reply of Parliament was 
to sanction a number of reservoir schemes proposed 
by tbe compa~ies. . Even without these, London 
has been supplied w1th water. With them advan­
tage will be taken of such months as the .January 
through which we have just passed. It was mani­
festly the correct thing to construct these in the 
first instance, and the value of property to be 
acquired by tbe Water Board is thereby enhanced. 

It is worth while to direct attention to the falsifi­
cation of the hopes formed when electricity was 
adopted as a motive power. "Let us get rid," it was 
said, "of the engine fires and we shall have fresh 
air." The Central London Railway has not fulfilled 
that expectation. An examination of an empty car­
riage on the Metropolitan Railway between Baker and 
Gower-streets gave 29 volumes of C0 2 per 10,000 
volumes of air, or twice that obtained in th~ tube. 
But samples taken between the Mansion House and 
the Temple gave only 15 volumes-much the same 
percentage ae that found in the tube. Nothing is said 
about sulphurous acid and CO, both of which we 
should expect to find in air charged with the products 
of combustion from the engine fires. It seems to 
be obvious that where large numbers of people con­
gregate together, all exhaling carbonic acid gas, 
.considerable quantities of it must be found in the 
air. It is very heavy, and likely to lie in a tunnel 
sunk far below the surface. It is satisfactory to 
know that perhaps the worst that can be said of the 
atmosphere in the " Twopenny Tube " is that it has 
an unpleasant earthy odour. 

T RE Rf\' ERS THA:\fES ANO LEA. 

It has always been the Council's policy to do 
everything to depreciate the value of the under­
takings of the companies. To prove conclusively 
that the rivers were running dry would no doubt 
reduce the value to nothing. Whether or not the 
present report is a step in this direction, and 
designed to influence the arbitrators for the pur­
c!Jase, we must leave our readers to decide. 

--------~·~·~·--------
FRENCH NAVAL CONSTRUCTION. 

Ta& resources of the French arsenals will this year be 
utilised to t~eir utmost to make up for past delays and 
keep pace w1th the programme of naval construction. 
They will be at work upon no fewer than 150 ,·essels. 
'l'hose to be put on the stocks will comprise an armoured 
cruiser- the Ernest Renan- four destroyers, twenty.fi'l'e 
torpedo boats, and nineteen submarines and sub­
mersibles. Work will be continued on six battleships 
six armoured cruisers, nine destroyers, seventeen tor: 
pedo boats, and thirteen submarines, and besides these 
it is hoped to launch two battleships, nine annoured 
cruisers, one belted cruiser, sixteen destroyers, nine 
torpedo boats, and thirteen submarines. We have 
already published some details of the Ernest Renan 
which will have three triple-expansion engines of 38,oo0 
horse-power, and we may add that besides the two guns 
of 240 mm. and twelve of 164 · 7 mm., she will have 
twenty-two quick-firing guns of 47 mm. and five torpedo 
tubes. Her range of action will be 12,000 miles at 10 
knots and 1025 miles at 23 knots. The battleship 
Democratie, Justice, and V erite, of 14, 70 tons di'splace­
men.t, a.re being built in private shipyards, and though 
offic1ally classed as " under construction " preparations 
are only now being made to put them 
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on the stocks 
owing to the temporary postponement of the contracts 
last year by the Minister of the Marine. These squadron 
battleships wiU have a length between perpendiculars of 
133 · 8 m. and a beam of 24 · 25 m. Each will have three 
engines developing 1 ,000 horse-power and dri'l'ing three 
propellers, the two side screws having a diameter of 
4 ·. 5 m. The calculated speed is 1 knots. Each vessel 
w11l b~ve forty-eight guns, including four of 305 mm. 
~be w11l have two masts, one with fighting tops contain­
mg two ~s of 47 ~m. and the other for signals. ~e 
armour will comprtse a complete belt 2 cm. in thick­
ness. OC the six decks two will be armoured. Another 
interesting type of vessel is the new submersible, which 
will have a length of 48 · 9 m. and a beam of 4 · 2 m. She 
will_ have two propellers driven by internal combustion 
engmes, and the speed is estimated at 11 knots. Con­
sidering the number of submersibles being put on the 
stock~, it woul~ seem as if they are preferred to the 
electn c submannes, which latter are being largely re· 
placed by torpedo boats. Experience at the manreuvres 
has shown t hat for the purpose of coast defence the 
torpedo boat can do as much as the submarine and ii the 
latter is to be efficient it must have a large~ range of 
action and be useful for attack, wherefore the French are 
centering their attention upon the improvement of the 
submersible. 

THE l\!INEBVA AJ.~D T HE HYACINTH, 

This report has now been published. We have 
already referred to it in our impression for .J anua.ry 
9~h in the present year. It was prepared by the 
medical officer and the chemist to the County 
Council. The bacteriological examination was made 
by Dr. Andrewes. The report goes to show that the 
public have been misled by their noses. The 
quality of air is not represented by the smell to 
which we have alluded. There is nothing deadly in 
the tube, nothing worse than is to be found in many 
dwelling houses. The defects or deficiencies in 
the atmosphere of the tube might take either or 
both of two forms- it might contain carbonic acid 
gas, or microbes and bacilli inimical to life . Con­
cerning the first point, the chemical examination 
showed that the quantity of carbonic acid is highest 
in the air of the carriages, and that, contrary to 
what might reasonably have been expected, the 
largest quantity, 14·7 volumes in 10,000 volumes of 
air, was not found in the carriages where smoking 
was allowed, but in an ordinary passenger carriage. 
The smallest quantity found-9·6 volumes in 10,000 
of air-was in an empty carriage. The air in the 
passages leading from and to the stations was 
generally better than in the lifts. On one occasion 
the air in the lift at the Oxford-circus station con­
tained 15·2 volumes of carbonic acid in 10,000 
voiumes of air, or about four times the quantity 
found in the fresh air outside the station. It 
will be well to explain here that carbonic acid 
gas-COz-iS not a. poison. If it were, then 
no one dare drink effervescing beverages; cham­
pagne and soda water would be alike banished 
from our tables. Its presence is objectionable, 
because it reduces the volume of oxygen inhaled by 
our longs, and to a small extent interferes with the 
oxygenation of the blood. In all this it differs from 
CO, carbonic oxide, which is a very deadly and 
subtle poison ; not only killing directly by producing 
asphyxia, but, if the patient escapes with his life, 
leaving behind it most baleful effects long remaining 
in the system. We are happy to see that no trace 
of this gas has been found in the tube, or the lifts or 
coaches. The carbonic acid has simply been 
evolved from the lungs of the passengers. Nor is 
the result of the search for bacilJi and microbes less 
reassuring. In summarising the results, Dr. 
Andrewes concludes that, while micro-organisms 
are present in tube air in a somewhat greater pro­
portion- 13 to 10- than in fresh air, the excess is 
not so considerable as to cause the tube air to com­
pare unfavourably with the conditions known to 
exist in inhabited rooms generally ; and although 
there was considerable excess of organisms capable 
of growing at the temperature of the body, this 
excess was due to " non-pathogenic sarcina• and 
allied species, and no pathogenic organisms were 
found in the tube air." This, done into English, 
means that there were no germs of infectious 
disease found. 

TRF. London County Council have long ago fore­
told disaster to the metropolis, if not from the 
absolute drying up of the rivers Thames and Lea., 
at all events from the serious diminution of the 
flow of these rivers. Every one will remember their 
persistent desire to minimise the value of the 
undertakings of the water companies by opposing 
all efforts towards the construction of storage reser­
voirs in the two valleys. All, too, will remember 
the large sums of money thrown away in pre­
paring schemes and promoting Bills for pro­
curing water from Wales. Evidence is by no 
means lacking that, in spite of having failed in 
obtaining actual control of the whole of the water 
supply, the Council have by no meanE given up 
their idea of eventually carrying out the Welsh 
scheme. One of their latest moves was to instruct 
their engineer to report upon " the diminution of 
volume of water in the Thames and Lea," which 
they say, " it is a. matter of common knowledge ,: 
has "during the past few years considerably 
diminished." This report has just been presented, 
and copies are about to be distributed among the 
members of the Council. Sufficient of the details 
have, however, been already made public to enable 
us to see that it is an ably prepared document. It 
shows how that, during tbe last twenty years or so 
the rainfall over the Thames valley has bee~ 
gradually decreasing, especially during the past five 
years ; that its average is now 2!in. lP.as than it 
was on the average of the forty years from 1 50 to 
1 9; and that, in addition to this, less water in 
proportion reaches tbA river. The same remarks 
continues the report, " apply equally, although per~ 
baps with more force, to the Lea valley." More­
over, we are told of springs drying up, and of the 
level of the water in the chalk falling. 

We cannot see, however, that the report really 
tells us anything which we did not know beforehand. 
It ie a. recognised fact that we have been passing 
through a series of particularly dry years. It is also 
true that this particular portion of the island has been 
less lucky as regards rainfall tba.n have been other 
parts. .\ natural consequence of decreased rainfall 
over a. number of years is a. diminution in the flow 
of rivers. Furthermore, it is by no means always 
that springs, especially those which owe their origin 

FoR some days past an interesting trial of speed and 
e~durance ~as been in progress between H.M. . Hyacinth. 
With BellevilJe, and H.~I.S. 1\linen·a, with cotcb boile111. 
The vessels ran out to Gibraltar, went into harbour, pro· 
ceeded to sea again, and ran until all coal was expended. 
They then re-coa.led at Gibraltar as quickly as possible 
and proceeded to race home to Portsmouth. On the run 
hon:'e it is s tated that the H yacinth beat the Minen·a 
until th~ Bay 'Yas entered. Then the Hyacinth got hot 
cra~k pms, ~h1ch were, bowe,·er, kept from running the 
wh1te metal m _the big ends by constant lubrication and 
the w_ater servtces. At last, howe,·er, unhappily, one of 
the btg end bolts of the port intermediate engine btoke, 
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nnd the H yacinth h a d to fini sh her voyage with he r 
starboard engine only. According to the semi-officia l 
r eport which has reached us, the 1\[inerva. arrived a t 
::>pitb~ad at two o'clock on Wednesday morning. The 
J:Iya.cmth ha d done so well that at the end of the twenty­
first hour she was leading by 45 minutes, though it is 
claimed for the 1\:linerva that she was so steadily lessen­
ing the distance between t hem that the hope was con­
fidently entert ained that she would win in the end. T he 
Minerva. eased down t o 18 knots, and passed St. 
Catherine'~; in 62 hours, less two minutes, a fter leaving 
Gibraltar. She went into .Portsmouth Harbour and 
awaits o rders. The Hyacinth ar rived at Plymouth 
on Wednesday afternoon, and went into Devonport 
H arbour. 

1301LE1U:l lN 'f H B lo'Uij;N(;H NAVY. 

THI£ uuiortunate experience of the .Jeanne d 'Arc and 
other new vessels has at length convinced our French 
neighbours of the necessity of following the example of 
other nations in condemning small tubes in boilers upon 
all ships of a greater tonnage than torpedo boats. In a. 
communication to the admirals and maritime pre fects 
1\I. Camille Pelletan points out the inconveniences of 
this system of boiler, with its high consumption of fuel, 
and consequently diminished range of action, to say 
nothing of the s uper human work put upon the b and s in 
the stokehold, and he announces that iu n.ll the new 
vessels boilers with larger tubes are to be fitted . He 
also insists upon the absurdity of putting vessels through 
their trials for short periods with the furna,ces under 
forced draught, as this not only gives misleading results , 
but is certain to cause disappointment when the ship 
fails to steam at anything like this speed in actual prac· 
tice. Con sequently, tbe Minister has decide d that in 
future each ship will be subjected to t wo trials, one of 
ten hours with a ll the furnaces alight under normal con· 
ditions, and another of three hours with only three­
fourth~> of the furnaces at work under forced draught. 

THE IMPORTANCE OF SAMPLING. 

DiSAGREEMENTS between the resuUJ! certified to by different 
analysts on what is said to be the same, or rather portions of 
t be same, material are now, unfortunately, too much accepted 
as a matter of fact to excite much surprise or comment when 
they are notified in the daily Press. Tha t this state of affairs 
t>hould exiEt is, it will be readily acknowledged, a somewhat 
unfortunate thing for the profession of analytical chemistry, 
and all the m ore as, in our opinion, the attached stigma is, 
in t he majority of cases, quite unmeri ted. There can be 
little or no doubt that the existence of grave discrepancies in 
figures returned by various analysts is due to careless 
Fampling, t h is prologue t o analysis being, as a rule, not 
treated with anything like the deference which is its due, 
and being, as often as not, relegated to some person quite 
incapable of appreciating its importance. To take an average 
sample of, say, a load of coals, or a ton of African rubber, 
requires the exercise of a high degree of thought and 
ingenuity-that is, if the sample is really intended as repre­
sentative of the bulk. Indeed , the inherent difficulties in 
the way of sampling such a body as india-rubber for analytical 
purposes have so far proved a bar to the employment of the 
chemist at all in its buying and selling. Of course, in many 
cases, notably in metallurgical work, the importance of 
sampling before assaying is fully recognised, though the amount 
of time and trouble expended in this direction shows great 
variations in the case of different concerns. P robably the 
accurate sampling of huge quantities of low-gra-de ores has 
achieved greater excellence in the hands of the officials of the 
Rio Tinto mines at Huelva than anywhere else, the method 
carried out there, although of necessity laborious, being 
generally considered as illustrative of sampling carried to a 
fine art. An assay for metal may often be carried out in a 
much shorter time than it takes to procure a n average sample, 
and it seems strange that the latter process is so often 
carried out in a totally inadequate mannAr, seeing that the 
importance of the assay depends entirely upon the repre­
sentative nature of the sample worked upon. In the case of 
products which it is safe to assume are of uniform com­
pot~ition throughout, the importance of sampling becomes 
very much minimised, though where the body is hygroscopic 
different analysts may be apparently at l<'ggerheads if the 
samples are not taken at the same t ime. In t his connection we 
are reminded of disputes which have taken place with regard to 
commercial carbonate of potash. This body is sold ascontaining 
a certain proportion of alkali, say 80 per cent. to 85 per cent. , 
and as it is of a highly hygroscopic nature it is important 
that the buyer should test it directly he receives it and base 
any claim for undue strength in th is test. It is quite a 
common thing, however, to let a cask lie about in the yard 
possibly opened, and then for the purchaser to create a 
disturbance if analysis shows considerably under 80 per cent. 
It is not surprising that in such cases chemists are found to 
differ. 

To turn to another issue, and one that touches on somewhat 
delicate ground, there are many cases with regard to trade 
products where the sampler, if he have any axe to grind 
beyond that of ascertaining the strict truth , may find con­
siderable scope for displaying t he powers of evil. In stra ight­
forward language, what we wish to point out is that owing to 
the unequal distributjon of impurities in certain commercial 
products, the man who wishes to obtain a low or a. high result 
in the case of any particular element can generally do so pro­
vided h e is up to the trick- if the t erm is permissible. For 
instance, the alkali m anufacturer knows t hat in t he gradual 
cooling of a drum of caustic soda there is a tendency for any 
common salt present to segregate in the centre of the drum, 
and that a sample taken from the outer portion of the 
drum will show a h igher percentage of alkali than one drawn 
from the interior. The buyer who knows h is business takes 
good care to see that h is test represents tho bulk, but there 
are plenty of cases on record which show that the buyer is not 
always ~uite as well educated on this point as he might be, 
a defectton which operates to his disadvantage. 

Of more interest perhaps to readers of this journal is 
the subject of the very unequal distribution of impu~itics in 
pig iron and cast iron, a matter which should certamly n~t 
be overlooked where samples are t aken for analy~ts 
in cases of dispute as to the quality of the ~etal, or tts 
suitabi li ty for 11. pA.rticul~~.r cla ss of work. It 1s now some 
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time since Snelus published his :esults, showing that the 
elements a re very unevenly distributed in an ingot ; and 
although h is figures have been confirmed and elaborated by 
other observers, it seems evident that there is yet a good deal 
to be cleared up in regard to the matter . We cannot stay to 
discuss the important matter of segregation of impurities in 
large castings, but wo may emphasise the necessity of its 
recognit-ion on the part of t h0se who are entrusted wil h the 
duty of taking a really average sample in cases where dispute 
as to quality has arisen. It is quite conceivable that the 
extreme importance of taking the m ean of a sufficient 
number of drillings, or at any rate stating the exact spot in 
a casting whence t he drillings have been taken, might not be 
present in the m ind of one who becam e connected with 
a case of the sort for the first time-hence our warning, 
which is, of course, not addressed to those who have made 
the subject of iron and steel analysis a speciality. There are 
many other cases in regard to commercial products where 
the samples can, if the idea of obtaining the whole t ruth 
does not predomiuate in his mind, utilise h is technical know­
ledge to such effect that either high or low resul ts may be 
obtained by the analyst. Granting t-he truth of this asser­
tion, it will be conceded that not only is extreme care requisite 
in sampling, but that an export knowledge of tho materia l 
on Lhe part of the sampler is also highly desirable. 

THE bottom of the Bellcisle is to be a rmour-plated in order 
to acq uire information as to the value of an armoured bottom 
against torpedo <lttack. To most people it would appear 
sufficiently obvious that the surest way to aggravate t orpedo 
effect is to increase the resistance it will meet ; but the official 
m ind likes to feel its way now and again. It did so in 
Russia with a barge plated with a 4in. bottom , the bits of 
which have nover since been found ! Possibly, however, 
thick armour is to be t ried, though we can hardly conceive 
th<tt aoy reasonable thickness would serve better. Or it may 
be that an inner armour skin is to be tested, but here F rance 
has been before us without any satisfactory result . For 
ourselves, we regard such experiments as likely t o be of little, 
if any, use, t hough were lead substituted for a rmour some­
t hing of value might possibly be discovered. From the non­
effect of explosives detonated in lead vessels, it might be 
argued that ductility may give salvation ; but such soft 
bottoms would be troublesome to sh ips which - like some of 
our new cruisers- have a way of getting their present bottoms 
nearly red hot under the furnaces. 

BOOKS BEOEIVED. 
1'/te .E.•·,,ort N erdat1•t Shit'Pcr'll lJired~Jr!J for 1903. Tltirty-

ciglttk .'fC<u· of pubtimtir,n . London : Bean and Son. Price 15s. 6d. 

vV. H ARRY ~TANGER . 

1'1' is wiLh sincere regret that we •e~ord the death of an 
engineer personally well knowu to a large number of our 
readers, W. Harry Stanger, of Broadway, Westminster. Only 
his intimate friends were aware that for some time past his 
health had been failing seriously, 11.nd to those who remember 
h im robust, handsome, and scarcely past the prime of life, 
his untimely death will come as a. shock. With characteristic 
courage he gave no hint of apprehension , but carried on his 
work practically to the last. Late in 1902 he was ordered to 
winter abroad, and it was thought that such a precaution 
would restore his health. Th is hope was not realised , and 
when he ret urned home the end was in sight ; his death took 
place on F riday, February 13th . 

Willia.m H arry Stanger was born on September 24th, 1847, 
at P ietermaritzburg. His father was the Hon. Willia.m Sta.nger, 
M.D., F.G.S., Surveyor General of Natal, and a distinguished 
geologist and naturalist. The son came to England at an 
early age, and was educated at Norwich Gramma r School 
and at K ing's College, London. He served his apprenticeship 
at the works of the Hunslet E 11gineering Company, near 
Leeds, and was afterwards in the locomotive department of 
the North-Eastern Railway. •rurning his attention to road 
traction, he was engaged for some time as instructor in 
engine driving a t Aldershot and Woolwich , and when thus 
employed gave a. notable demonstration of the capabilities of 
tho Thomson road-steamer, an account of which is to be 
found in cur columns, December 2ud, 1870. There are 
some of his contemporaries who can remember a certain 
occasion when his coolness and skill in handling this tractor 
were put to a full test, and both being reliable, averted what 
wa-s likely to prove a disastrous accident. Returning to railway 
work, 1\f r. Stanger went to Brazil as locomotive superintendent 
of the Via Ferrea de Baturita, rcm~tining t here two years. 
On his return to England he was appointed inspecting engi­
neer to the Crown Agents for the Colonies in 1873. I n 1887 
he established Broadway Testing Works for the mechan ical 
and chern ical exam ination of a ll structural materials in use 
by engineers. In the course of h is ofticia,l work, first for the 
Crown Agents a.nd a.fterwards for the Admiralty, he was 
required to undertake responsibility for Lhe quality of the 
Po1·tland cement to be used in the val'ious large h:ubour 
work uow being carried out by the Government. At the time of 
his earliest appointment tbo subject was less fully understood 
than it is at present, and, in particular, '" proper correlation 
of mechanical and chemical tests was little regarded. M:r. 
Stanger changed all that ; h e caused the important depart­
ment s which be served to realise that t he two methods of 
testing must go hand in hand; it is a matter of national 
satisfaction that by the adoption of this dual system of control 
those failures which have occurred in past times are not 
li kely to recur. 

'l'heman was as good <tS his work. Rectitude W<tS the key­
note of his character. He was generous, and, what is better, 
be was just. He had a sound knowledge of engineering and 
a ripe experience; he was eminently practical. His sagacity 
and foresigh t en<tbled him to initiate an undertalci11g which 
appeared , at the moment of its incoptiOlJ, novel and even 
uncertain of success. His diligence, tenacity, and faculty for 
organisation enabled him t o bring it to fruition. H o lived to 
see his ideal realised, to prove that the full, impartial, and 
scientific appraisement by all known methods of materials of 
construction ~as not merely acceptable to the profession , but 
was a necessity. H e bad a si ngular power of attracting 
friends whose fri endship was as staunch as his ch<uacter. 
They will regret h im for many a day. 

DOCKYARD NOTES. 

Tenvpo'I'Ct mntamt1w I A year ago if one ventured to assert 
tha t capped projectiles possessed much virtue or future the 
normal naval officer was prone to regard it as evidence of 
stupidity or insanity . Now things have swung round; and 
he who would hint that under war conditions " caps" may 
not do so well as on the proving ground, will be ast onished to 
learn what an ignoramus he is. 

TH.I!: "cap gospel" now runs as follows :- " At any angle 
up to 30 deg. a 12in. gun will now shoot into the vitals of any 
ship at any range. At any angle up to 30 deg. and up to 
about 3000 yards a 6in. gun will get through any secondary 
armour t·hat is carried. At any angle greater than ~0 d_eg. 
penetration will be as good as with uncapp~d proJectiles 
having direct impact ." Thus the gospel, to which some add 
that a 6in. will probably go as far through an armour wall as 
a 12in. 

11' is only some five years ago that "armour- H arvey o~ly, 
too- would keep out everything," and tho gun was well-mgh 
played out. So whatever we obtain, we do not get stagna­
t ion in naval ideas just a.t present. 

Tws revolution of thought is difficult to account fo.r, 
because no really new facts about " caps " have come ID 
during the last two or three years-they have penetrated the 
daily Press, but otherwise they have been about as good or 
bad as ever. 

Tlte St·vrullt o.f /lrr N •·•r Jl ol umr~ of tftc Jtnc:tclOp(l d i" Britauni<:fJ, 
IJcin,q .• ·.·····i cif tf,, Oo11~~l"t" Work. Edinburgh: Adam and Charlec 
!Jiad<. Tho T1'mP.<, l rioting If ouse·sque.re. 

11'/.at Slar Is It! TaMes /01· ]dPul/lf!ting Unknu.r·n ,':Jfctr~. . By 
Herbort W. Harvcy. London : Spottiswoode and Co., Lim1ted, 
54, Oracechureh-street, E. C. 1903. Price 1s. :ld., post fr~e. 

Tit~ Uollier11 lfla?wger's Pocket-book, Almanw, and Diar!J jo1· 
tltc J'ca1· 190S. Being the thirty-fourth year of publication. 
Edited 1:-y .R. A. S. Redmayne. London : Colfi~71 Guardian 
Company, Limited. 

Elcl'ft·icity: A ~ AppliE~l to Jfil<ing. By ~rnold Luptoo, 
M. Inst. C.E. ; G. D. Aspmall Parr, M. Inst. E. I<;. ; and Herbert 
Perkin, M.I.M.E. With about 170 illustrations. London: Crosby 
Lockwood and Son. 1903. {)3. net. 

Tlt.e J ournal of lite Ro!Jal A!Jriculturul Sociel!J q1 E 11Qland. 
Vol11111e l.?:iti. Bein.g a.e Si.r·ty-t!tird Vol'Ume i'sual siJtCP a.~ fir$( 
publ-icalion (Jj tfte J ournal in 1839. Praaice ,ri.tk Scirnce. London : 
John M urray, Albemarle-street. 1902. 

DirerlOl"!J ctnd Statistics of Electric Lighting and TraftioJ~ Worl·s in 
OperCltion (ff Projected in Ureat Britain ancl lre:and, 1903. Edited 
by C. S. Yesey Brown, Assoc. Mem. lost. C.E. Price 6s. net. 
London: Hozell, Watson and Viney, Limited. 

T!tr Tft~>,·nwd!Jnan~ics of Jleol E ngi'IV's. By Sydney A. Reeve, 
Professor of St eam Engineeri~g at t he Worcester Polytechnic 
Institute. New York: The Macmillan Company. London : 
Ma.cmillan and Co., LimitEd. 1903. Price 10s. 6d. net. 

JoltoicS lliljsiJvdt fiil· den ScM.DiJau . Zweite vollstandig umgear­
beitete Auflage herausgegeben von Eduard Krieger, Marine Ober­
Baurath. Mit 550 Abbildungen im Text und 6 Lithographirten 
Tafeln. Berlin: Verlag von Julius Springer. 1902. Williams 
and Norgate, Covcnt-garden. 

Da., Enttc,fcn 1wcl B~n·fchnm dtt• lft1·ln·cn711Ungsnwtonn, llctndbuch 
I'm· J( <Fn~tntkl~>ure vncl ltrl.Jauer von Oas un£l Oll.7aftma~dtinen . V on 
Hugo Guldner, Oberiogenieur, Gerichtlich Vereideter Sachver· 
standiger for Motorenbau. Mit 12 Konstruktionstafeln and 750 
Textfiguren. Berlin: V er log von Julius Springer. 1903. 

i:ipc,·.:ficatlon for .. 1 rcftitPcts1 Sun·r!jors, and Enginr,r·n, 1rfw~ 
specifying, ancljor all inleJ'C$ltc£ in B 7t •lcliug. JJ!llision 1 ., i'JVlfeJJ· 
sionrtl l'rac-tice; lJi;·isio?t 11. , Working lJratcin.gs ,· lJivilion ill., 
Contraction; lJi~·i.~ 'o't 1 V., /Jl unit·ipal it'Tiginw ·. Annually. 
No. 6, 1903. Published by the Proprietors of the Builcle?·s' 
J ow·nal and /lt·cltitectuml R ecord li'Pekly. London. 

Lock wood's Builders', A rch itc,·t.', Oont,·cutors', etnd Engin~>erl 
]',.,,.,, JJoolo fen· 1903. 11 Contpt·ehensiv" Jfand-IJook of tft.e Lclt~t 0;1 
iCtJCI'!f J(ind of Jfaterial cutd LauOttl' in Trades conncc·tcd "itlr, 
B uitcling, i:nd'llcling many Us•ful Afemonmda cotd Tables. Edited 
by Francis '1' . Miller. With a supplement containing the London 
Building Act, 1894 and 1898. Price 4s. London: Crosby, Lock­
wood and Son. 1903. 

L'J.tltu, Screto Macltines, ancl B oring ancl Tw·ning Mills: A 
Practicfll TrecttiJe <Fn tlt.e Dtttig1t and Constncctio1t of Tumin!J 
A-1 acltines, incl'Uding Latlu:s, A utomatic Screw M adtutC$, Boriltfl 
and Tw'?l.ing /Jfills, wtd tlteir Accessorii-~. By Thomas R. Shaw. 
Illustrated by 4.25 illustrations, most of wh1ch are original and 
have been made expressly for this work. Price 15s. net. The 
Scientific Publishing Company. 1903. 

Tu F. LONDON W NrEn BOAHD.- Tbe London County Council on 
Tuesday last elected the following fourteen members as the Council'll 
representatives on the London Water Board :-Mr. Beachcroft, Mr. 
Burns, l\'lr. H. Clarke, Mr. Cornwall, Mr. Dickinson, Mr. Harris, 
Mr. ldris, Sir J . McDougall, Mr. R1dford, Lord Sandhurst, Mr. 
Ward, Lord Welby, Mr. White, and Mr. T. McKinnon Wood. 

THE SEWAUE o·· ltiCHMOND.-Tbe l{ichmond Main Sewerago 
Board has approved a scheme desig.oed by Mr. William Fairley, 
engineer to the Board, for treating the sewage of part of the 
united districts on 1 he bacterial system. The works are estimated 
to cost £8000 without land, and the pumping is to be done by 
electrically-driven pumps, taking energy from the main pumpin~ 
s~tion, Mortlake ; all fi lling and emptying of filter beds to be 
done automatically, the tlow being equalised during the twenty­
four hours. 

SOCIETY o·· Exi'ER IMENTAL E.NUlNEEllS.-On t he 7th inst. Mr. 
George C. Doup;las, C.E., gave a leoture on "Producer Gas and 
Compound Gas Engines, " Mr. Fred. C. Sturrock, the President, in 
the chair. The lecturer in his introciuctot·y remarks pointed out 
that the steam engine in its pt·esent form was doomed, nnd that 
power in the future was to be obtained by means of water or steam 
turbines and gas engines operated in conjunction with dynamos 
and electric lllotors. These prime movers would be situatEd at 
centrel! where energy could be conveniently obtained, such as great 
waterfalls coal mines, or oil wells. Uonfining his attention to 
coal he showed that the most ocooomical way of utilising that 
sou~ce of energy was to convert it into produce~ gas, ~iog _i t to 
operate gas engines di rectly or by means of .ma~os leadmg .'t to 
manufacturing centres, where it would be used to fi re steam boilers. 
He thought that although the l>ost way w<?uld be to geoeralo 
electrici ty at the pit head and convey electncal_ energy to ~on­
sumers it might be bettEr for gas manufacturers m tho meanhme 
to con~ey the gas to the consumer, as by so doing existing plant 
could be used and only displaced when t ho o~ners of works _fo_u_nd 
it most convenient. Re also di rected attent1on to the poss1b1hty 
of a means being discovered whereby electrical P?wer could be 
conveyed without wires, somewhat after the Marcom system. The 
lecturer then treated in detail Mood's gas produce~;. the Duff 
syl!tcm, as carried out by Messrs W. F. Mason, Ltmtted, Man­
chester, and some othet·s, demonstrating the difference a_nd_ want 
of dili'erence which pertained. Mr. Douglas gave a descn pt10n of 
the 100 horse-power compound gas engine invented by Mr. Butler, 
and made by Messrs. Clarke, Cbapman and Co, Limitetl, 
Gateshead·on· fyoe. Ho pointed out that this engine was remarl.­
a.ble in many ways, a_nd that it seemed to be a disti.nc~ ~dvnnce on 
the ordinary go.~ engmo both for economy and rohabthty. After 
dh,cus~ion, tho chairman intimated that an arrangeruont had bo• n 
made.wheroby the members of lhe Society were to have the 
opportunity of short! y testing tho officienoy of a N ationt\1 gn<~ engint-, 
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'l'IIE COUNTY COUNCIL BILLS, 1903. 

l N the coming ~>ession of Parliament the London County 
Council have it in view to introduce certain measures of 
great imporLance to those who a.t·o con corued with the 
tmpply of electricity within the administrative county 
of London. By the London County Council (Electl'ic Supply) 
Bill, it is proposed, inter alia, to make further provision with 
respect to the purchase of electric undertakings by local 
authoritict> in the coun ty of London ; while the London 
County Council (General Powers) Bill contain~> certain 
clauses by which it is proposed to enable the local authorities 
who are allowed to supply electricity, to supply consumers with 
electric !Htings. 

In view of the importance of two measures, which, if passed, 
will ultimately transfer the entire electrical industry of 
London to the h ands of the municipalities, it may bo found 
useful if we advert to some of their more important clauses. 

The objects of the E lectric Supply .Bill are (1) to enable 
local authorities to combine together for the purchase of 
undertakings which overlap the boundaries of more than ono 
municipality ; (2) to enable the County Council to purchase 
undertakings in certain cases, and transfer them to the local 
authorities; (3) to enable the County Council to purchase 
power supply undertakings; (4) to enable the County Council 
to supply electrical energy. 

The necessity of conferring power upon the local a uth orities 
to combine together for th e purpose of acquiring electrical 
undertakings has arisen owing to the fact that the area of 
a. supply company is often under the control of more 
than ono municipality. Again, the London Local Govern­
ment Act of 1800 introduced further complications in the 
delimitation of bounda ries. T he E lectric Lighting Acts 
of 1882 and 1888 me1·ely gave power to :\ local authority, 
within whose jurisdiction the area of supply of any 
undor&akors is situated, to purchase such undertaking com­
pulsorily within a certain time, but hitherto there has been 
no power given to local authorities to combine in order to 
acquire the property of any electric lighting company in 
whach they all had an interest. It is now proposed by Clause :3 
of the London County Council (Electric Supply) Bill, that 
whore a ny authorised dis tribu tors are authorised to supply 
electrical energy in any area of supply which extends into 
more than one district, it sh all be lawful for all the local 
authorities of the districts in which such area of supply is 
situate to exorcise in combination-subject to the provisions 
of the Act-the power of purchasing the undertakings of such 
authorised distributors after the expiration of the periods, 
and upon the terms and in the manner provided by the 
Electrio L ighting Acts 1882 and 1888, or by those Acts and 
the special Acts relating to the undertaking of such authorised 
distributors, and in a ll rCllpects as though the purchasing 
body wore the local authority within the meaning of the said 
Acts for a district comprising the whole of the area of supply 
of such authorised distributors, and as if the whole of the 
tlndertaking was situate within such dis trict. 

The oxprollsion "authorised d istributors " meansany com­
pany, body, or person- not being a bulk company- authorised 
by special Act to supply electrical energy directly to general 
consumers, and includes any company, body, or person which 
is also authorised to supply electrical energy to authorised 
diS\ributors. In order to ensure that all the local authorities 
in L ondon may fall in with the proposal embodied in the above 
clause, a somewha t ingenious method has been resorted to. 
It is provided by Clause 4 (2), that wh ere any local authority 
fail s to pass a resolution in favour of a combination- which 
resolution is to be passed in the manner provided by Section 3 
of the Electric Lighting Act, 1882-and the rateable value of 
the part of the district of any such local authority does not 
exceed a tooth part of the rateable value of the whole of such 
area of supply, and the local authorities of the other distl'icts 
into which such area extends have passed the requisite 
resolutions, any such first-ment ioned local authority sh all be 
deemed to htwo entered into the combination , and to have 
pa:.sed the necessary resolution for that purpose. 
It will be seen that those clau!les will enable the local 

authori ties, acting in concert, to take over all the electrical 
undertakings which are now in the hands of private 
companies. It is to be obsc1·ved , h owever, that this power 
can only be exercised in respect of each company after the 
expiration of tbo statutory period relating thereto. There is 
no denying the fact that it greatly increases the probabil ity 
of all the metropolitan supply comp1~nios becoming vested in 
the municipalities. 

The pt·opoiied combination of local authorities is for the 
solo purpo!lo of extinguishing the priv:~.to compa01es. As !lOon 
as this object is effected, the combination, or "purchasing 
body," must, on being rcq uestcd, transfer to any local 
authority making such requo!lt , and being ono of tho local 
authorities constituting such purchasing body, such part of 
such undertaking- not being a. part within the district of 
any other local authorities constituting such purchasing body 
-as, failing agreement, may be determined by arbitration . 

There is ono comment immediately suggested by a study 
of the foregoing provisions. Supposing that a local 
authority, the rateable value of whose property within the 
supply companies' a rea is a little more than one-tenth the 
rateubJo value of the whole of such area, refuses to pallS the 
necessary resolution, what is the position ? In such a case it 
would seem that the sch eme of compulsory purchase may be 
wrecked ; but it is probable that the borough councils were 
consulted upon , and gave tht)ir consent to this clause before 
it was mad~ part of t he Bill. Nevertheless, it has all the 
appearance of a coercive measure, designed to advance the 
interests of municipal trading and to bear down the opposition 
of the few remaining local au thorities who hesit ate to 
embark th e ratepayers' money upon costly electrical ontor­
J>riso. Th e Bill does not stop hero. The County Counci l 
Jtsclf is socking powers of purchase. It is provided by 
Clause 7 that it shall be lawful for the County Council, at the 
request of local authorities of the districts in which the area 
of supply of any authorised distributors whose area of supply 
extends into more than one district is situato, to purchase the 
undertaking in a manner similar to that which may be 
adopted by a combination of local authorities. Moreover, in 
this case also, the opposition of a dissenting local authority 
may be overcome by means similar to those to which , in t he 
case of purchase by a combination, we have already alluded. 
To put the matter in a nutshell, the County Council scok the 
power to act as the via medirt between the municipalities and 
the private companies for the purpose of ofTecting compulsory 
purcbat~o. 

Granted that compulsory purchase on this wholesale 
principle is desirable in thO interest of the ratepayers, 
it must be admitted that the propoiiCd scheme appears to be 
a sati ll factory w11.y of bringing it about; for it is obvious that 
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every supply company would prefer to have its undertaking 
purchased a.ll at once than to have it taken over pi~cet?oal. by 
difTeront bodies. Compulsory purchase of electnc laghtmg 
undertakings is no novelty ; but the Bill before us also confers 
powers to purchase bulk supply undertakings. The expression 
" Bulk Company " means any company, body, or person 
a.uthoriBod by special Act to supply elootdcal energy to autho­
rised distributors, but not dit·ectly to general consumers. 
It is provided by Clause 0 that the undertaking of any bulk 
company authorised b~ special Act to supply. only to ~ut~o­
rised distributors ha.v10g powers of supply m ono dastract 
only sh all, subject to the provisions of the Act, be pu rchase­
able by the local authority of such district, subject to and in 
accordance with the provisions of the B lectric Lighting Acts. 
In the case, however, of a. bulk company h aving powers in 
more than one district, a combi nation of local authorities or 
the County Council may be the purchasers. It is provided, 
h owever, that in the case of the undertaking of any bulk 
company authorised by any Act passed boforo the passing of 
the proposed Act, the amount of purchase money and com­
pensation is to be determined, subject to and in acco~dance 
with the provisions of the Lands Clauses Acts. It as alHo 
provided that the undertaking of the Central J.;lectric Supply 
Company shall not be purchased unless the local authority 
purchasi ng the same sh all at the same time purchase the 
undertakings of the Westminster E lectric Supply Corpora­
tion, Limited, and the St. Jamcs' and P a lll\Iall E lectric Light 
Company, Limited. 

It is gratifying to notice that the principle of compensation 
for compulsory pu rchase is to be recognised in the case of 
bulk companies. Not h aving tho Acts under which these 
bodies Me at present working before us, we arc unable to say 
wheth er there was any prospect of compulsory purchase at 
the time when they obtained their parliamentary powers. If 
this was not the case, it seems a little h ard that they should 
now be subjected to such a risk, even though the customary 
10 per cent. may be forthcoming. T h<\t the County Council 
are determined to exorcise this power of taking over t he 
property of power companies is eviden ced by Clause 19, 
which provides that it sh all be lawful for the Council to 
supply from any generating stn.tion al ready belonging or 
which may hereafter belong to them, electrical energy to any 
local authority, being au tboriHed distributors, which may 
desire to be so supplied on such terms as may be agreed 
between the Council and such local au thority. 

The unimatc effect of the County CounoillElectric Supply) 
Bill, to the provisions of which wo h ave now d rawn attcn. 
tion, is to afford increase of facili t ies for compu lsory pur­
chase by local authorities. With the exception of the 
genernting stations of railway companies, used exclusively 
for the purpose of generating electricity for working rai lways, 
every station in the metropolis may be t ransferred to local 
authorities. 

It would seem t o be rath er late in the day to reiterate any 
arguments again st the policy which undorlies the proposals 
involved in the Bill under discussion. We cannot refrain, 
however, from quoting a passage from a speech delivered by 
1\J r. Sydney 1\Iorso at a meeting of the London Municipal 
Society, bold on May 28th , 1!102, whore b e said : "During my 
experience of olectric;\l matters I have seen municipal 
t\ccounts purporting to show larg.l profits on electrical under­
takings. But those accounts did not 11h ow the truo expendi­
ture. For instance, one municipality had invested £1,000,000 
in electric ligh t works, and derived a g ross income of £12,000 
thcrefrom. What wore t he chargcSl in the electric lighting 
accounts for the services of t he town clerk, the borough 
engineer, the borough accountant, and a.heir respective 
stalls ? Nil for t he first two years, and £50 for th e third 
year. A private trader cannot omit su ch charges from his 
accounts, as each business must show a profit after being 
douitod with its full proportion of disbursements. The 
alleged profits of municipali ties on many of those enterprises 
would disa ppear if the accounts wore properly kept." 

Jt is argued, of courae, by the ~;upportors of municipal 
trading that the supply of electricity is essentially a public 
matter. The same speaker, with a view to showing that 
electricity is not an article generally required by ratepayers, 
said: "In Salford , where thoro arc 36,000 ratepayers, there arc 
only 400 consumers of electric light, and a charge of .£:7500 
per annum is levied on the whole body of rat epayers to meet 
the loss in this department." 1t is hoped that even at the 
eleventh hour Parliament may sec its way to forbid the whole­
sale surrender of the electrical indu~;try of London to tbo 
local authorities, unless some moans are adopted to ensure 
that the ratepayers arc consenting parties to the t ranHaction. 

We now pass on to consider certain other important 
proposals allecting the olcctrical world which arc to be 
found in the London County Council (General l'owers) Bill, 
100:~. Ulause 63 of this Bill is in the following form:-" It 
shall be lawful for t he council of any metropolitan borough 
being authori~>ed to supply and supplying electrical energy to 
expend money upon the wiring, a!'ld fitting, and supplying 
with wires, fittings, and apparatus t he premise!l of their con­
sumers or prospective consumers, and to ortter into and carry 
into elTect agreements and arrangements with respect thoreto, 
and to make such charges thorofor, whether directly or 
otherwise, as thoy may think fit." Clause 64 provides that 
"any such council of a metropolitan borough m ay borrow in 
the same manner and subject t o the same conditions as if 
such expenditure wore for the purposes of th e E lectric 
Ligh ting Acts, 1882 and 188R, such sums of money as may 
be required by I!Uob council," for the purposes mentioned io 
Clause 63. 

!low the County Council comes to seek for p&rliamontary 
powers on behalf of the borough councilt~, and how a novel 
proposal of this kind finds i ts way into a general powers Bill, 
we cannot undertake to sa.y . It will be observed that powers 
arc sought to enable the borough councils to wire the premises, 
not only of consumers, but of prospective consumers. B y 
making an arrangement wi th the builder of a new row of 
houses, it will thus be competent for tbo local authotity to 
obtain ~~monopoly of the supply of electrical fittings to those 
houses, while if the local council do not themselves witlh to 
undcrtak~ the work, t hey may enter into au agreement with, 
and practacaUy hand over the benefit of the monopoly of their 
dist rict to a. contractor . Of course, it will always be com­
petent for those who deal in electrical fittings to undersell th e 
mun icipality; but in fixing their scale of charges, the local 
authority may always justify a. low price by saying, " It is 
in the interest of the ratepayers." It will certainly be of 
interest to ratopayers who require them to obtain fi t tingR n.t 
the lowcat price; but what of the ratepayers who require no 
electrical fittings, wboso money is to be expended upon 
supplying these luxuries to others'? ln supplying good water, 
in keeping the roads in good condition, in relieving the poor, 
loea.l au~horities minister to tbo public need. In out· view, 
they travel far beyond their province when t hey enter into 
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unfair competition with those who supply electrical fittings 
and other articles which are mere luxuries to the greater 
number of ratepayers. 

THE OIL-CARRYING STEAMER 
N ARRAG ANSETT. 

o~m of the most n oteworth y vessels produced on the <.:hde 
for some years is the oil-carrying s teamer Narrognnscll 
which was launched on t he 12th inst . from the Cartsdyk~ 
yard of Messrs. Scott and Company, Greenock. Built to the 
order of the Anglo-American Oil Company, she is the largebt 
bulk oil carrier afloat, th e largest vessel yet built on the 
lower reach es of the Clyde, and one of the heavie~:.t ships cl'er 
la unched into that river ; the launching weight, owi nglo the 
great strength and minute subdivision of the structmo, being 
abnormally large in proportion to the dimensions. 'I'ho 
h~unch, which was highly succeBsful, took place at twolvo 
noon, the naming ceremony being performed by 1\Irs. Usmar 
wife of on o of the directorH of the owning company. Th~ 
N arragansett is 531ft. long, 6:3~ft. beam, and 42Ct. deep, tho 
gross ton nage being about 11 ,000 tons. When completely 
fitted she will have a deadweight carrying capacity of 12 500 
tons, of which over 11,000 tonB will be oil in tanks, und i500 
tons either coal or oil fuel. H er displacement, when fully 
loaded, will be about 21 ,000 tonH. Built to L loyd's 100 Al 
three-deck class, with a complete shelter deck, but with 
scantlings and structural armngements much in excess o( 
Lloyd's requirements, she iB probably one of the strongest 
and most rigid vesselll tdloat, while, owing. t.o. the largo 
number and careful anaogcment of the subdivJsaons, she is 
practically unsinkable. 'rhcrc arc eighteen thwat·tship bulk­
headB, t~nd the comp;utmonts thus formed are further divided 
by longitudina l bulkheads, forming in all twcnty.sevcn 
separate compartments below the main deck. These, with 
one or two exceptions, require to prove oil-tight, and in order 
to render them so the utmost care had to be taken with the 
fitting, riveting, and ca,ulking. The ordeal of withbtand. 
ing a pressur e duo to a head of water 20ft. above tho 
main deck was satisfactorily passed in every case, and at 
the fi rst application of the tcHt, a result which strikingly 
indicated the carefulness of the workmanship, and of its 
supervision at all stages of the Hhip 's construction. Over~~ 
million and a-quartet· rivets wore used in th e structure, and 
the t ime occupied in bui lding was only a little over twolvo 
months. T he Narragan~;ott will be the most completely 
equipped oil carrier allot~t. Unliko most of t he" ttmkers" 
now in servico, sh e has h er propelling machinery nmidshipl>, 
which necessitated the expensive Mrangemont of the shan 
tunnel being taken through the a fter oil tanks. It is circular 
in form, and passes through eight separate oil compartments, 
access to it being obtained from the shelter deck by two 
trunks- one at each end. The oil tanks proper are all below 
the m ain deck, and arc Hixtcon in number-eight forward 
and eight aft of the machinery space. Between the main and 
upper decks are four smaller oil compartments, for uge when 
the vessel may br loaded down to her summer frceboard. 
'l'here arc four coJTordt\ms o( oil-tight construction, and tho 
hunkors and deep ballas t tankH ;ue a lso oil-tight, which will 
faci I i tate thou· use as oil bun kors, should it be decided in the 
futuro to adopt oil aB fuel. There are two oil-tight pump 
rooms, one forward ttnd one aft of the machinery space. 
The pumps, four in number, ttrc of the "Snow" type, and 
nro together capable of discharging the oil at the rate 
of 900 tons per hour ; th:tt is to say, the whole cargo 
in about twelve h ours. The oil tanks are, of cour~c, 
availablo as ballast tanks in the event of the ship requi ring 
to make a light voyage. 'PhiH is a remote contingency, how. 
ever, for very complete arrangements arc provided for turning 
the vessel into an ordinary cargo steamer within n. few hourH 
of her employment Ill! an oil can·icr. 'l'here ~~ro steam con­
nections with all the tanks for cl o!~ning and fire-extinguish­
ing, and a very elaborate f!ygtem of ventilation, both by ft~ns 
and natural vents, bar. been adopted for clea ring tbo tanks of 
gas. In addition to the centre line of batches, which com­
municate by oil-tight t r unks with the oil tanks, side hatches 
arc fitted to the upper and lower ' tween decks, which are 
alw.~y~> a vailable for cargo, C\'en wbou the oil tanks are full . 
These 'tween decks arc lighted by side lights, so that the 
vessel can, if necessary, bo readily made available for carrying 
cattle or troops. The cargo gear on deck conBists of ~>ixteen 
der!·ickB on Samson po~;ts, nud nine large and specially 
dcsagncd steam winchcl!. The accommoda tion for a limited 
number ot passongorH, M well as oflicers and the ct·ow, is 
complete and comfortable. ' l'horo is ~;team h eating through­
out, and to avoid the risk of fi re the galley i!l so arranged that 
~11 the ~ooking can be done by steam, while the electric 
u~stallataon has been carried out with tbo Bame object in 
vaow. Although the vessel ill primarily intended for the 
Atlantic service, the possibility of trading in Eagtern waters 
ha~ been con~;id.ered. .\ 11 the Suez Canal Company's 
strmgent regulata~ns. have boon complied with , and tho 
draught h as been hmatcd to permit of use of this waterway. 
The .ventilat ion has been designed to suit hot climates, and 
awmngs, teak docks, and othor Eastern essentials are 
i ncl udcd in th e eq ui pmon t 

The propelli~g machinery by the builders consists of triple· 
cxpt~usaon engmes designed to indicate 5500 horse-power, and 
dravc the vesse~ at a ~peed of 14 lmots. The cylinders arc 
s~tpported by sax "spht " columns, three of which carry a 
ctrcul.ar \~ought stool condenser of largo cooling surface, 
supphod wtth ~vater by an 18in. centrifugal circulating pump 
~raven by two mdcpcndout engines. The auxil iary machinery 
mcludcs two Hets of tdow-specd feed pumps, fccd-hc;ltor and 
~vapora.tot·; feed-filter!! and si lent nsb hoists- t>elf·tipping­
lll each t!Lokcbold. A 11 those exhaust into a combined 
~~uxiliary condenser and food -h eater, having~~ totld surfuco of 
D50 Hq~a,ro feet. Steam at 200 lb. pre!lsure is gonemtcd in six 
llu·gc Kmglc-ondcd boilers, which arc placed three ~~breast in 
two atokoholds. 1'hoy arc worked under natural draught, 
and the funnel, which iB 15ft. dia.motor, rises to 100ft. above 
the ~rate bn.rs. The shnftiug i!l much iu oxccH!l of Lloyd's 
re.qu •t·emeut~, aud the propeller, of 20ft. diameter, it, .fitted 
'~1th four adJ~stablo bron .:o blades. The vessel and machinery 
have been. desagned. and con:.tructcd under the supervision of 
Mr. ~roh1ba.l.d Blaar, marine superintendent of th e Anglo­
Ameracan Oal .Company. l\lr. Usma.r, speaking at the 
!unchcon follo.w10g the launch, said that his company was 
m~orp.orat~d. m 1888 for tbo purpose of distributing illu­
n~n~atmg oll an bu llc. The total importation of illuminating 
oll an 18~8 was 1 ,725,000 barrels. Only fourteen years had 
pnescd sane~ tbon, and t !to t otn.l qun.ntity imported lnst y~r 
from Amenca. a.nd Hussta. was 4,026,000 barrels. J n all , has 
company now had foUL'tcon tank Htcamcrs, and in addition a 
fl eet of Bovoutccn ltwgc a;Locl H:~iling vcsselH most o( which 
wore Clydc-built. ' 
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LETTERS TO THE EDITOR. 
l JVe do Mt 'Ao/4 ourul.u rU'[KJMibu fur tJr.e opinil»u of 01U' 

C()TT'U~.) 

THE USE AND .\BUSE OF DlAGR,UlS. 

Stn,-Tbough agreci~ with much in the article on "Tbe Use 
and AbW>e of Dia~mms " appearin~ in your issue of the 6th in.st.­
nothin~:C can lie hke a n indicator m inexperienced hands-I hope 
you will permit me to dissent from two sentences in that a rticle. 
First, " J ame.s Watt 's invention of the separate condenser was 
the result of mental effort , which bad nothing whatever to do with 
mathematics," including, I conclude from the context, the theory 
of beat. Now, Sir, Watt hillUlelf @aid that h is idea of a separate 
condenser was duo to his knowledge of the discovery of latent 
beat by his friend, Dr. Black, during the previous year. Second, 
'· The stea m engine and lhe gns engine, and all the hea t motors 
in existence, have been d eveloped without the least regard or 
consideration for Carnot's function." In you r issue of August 
22od, 1902, you have explained very clearly that the Diesel 
engine, which has converted into work a larger proportion of the 
bOI\t supplied to it than has any other engine, was the result of a 
deliberate attempt to carry into practice the teacbin!S of Carnet. 

In your issue of the 30th ult., "A Draughtsman " very properly 
asks bow be can apply lbe 8 4> diagram when designing a steam 
engine. 1 regret that when Mr . .Macfarlane Gray's ingenious 
picture of Clausiua' mathematical abstraction of entropy appeared 
m 1 9, my energies were ao fully engaged in other directions that 
I failed to give tbe new diagram the attention it doubtless deserved, 
an omission which I hope soon to repair, and consequently 1 have 
never actually made use of it. But. years before I did make use 
of the theory of beat successfully to settle the dimensions of the 
parts and proportions of the cylindera of !ome large air com· 
pressers, and as the methods of reasoning are not dissimilar, 
you may find it worth recording for the information of " A 
Draughtsman," and perhaps of your other readers. I enclose 
copy of my calculations and diagram•, which I see a re dated 
July 31st, 1 i ·. At that time J wa.s a draughtsman in the offices 
of well·known engineers, who had receive:i an orde r for a pair of 
horizont41 steam engines to have steam cylinders 30in. diameter by 
ift. stroke, driving direct from their tail rods two cylinders for O'lm · 
pressing ai r in two stages, up to a pressure of 200 lb. on the &'JUare 
inch, these cylinders being ordered of ~in. and 32in. diameter 
l'espectively. 

The proportion struck me as peculiar , and I proceeded to 
investigate the question tbeoreticallJ., seeing t here was no practical 
oxp~rieoce with s uch a system avn1lable. Thanks to an excellent 
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series of articles on 11 The Mecbarucal Propertie.s of Gases, " com· 
menced in your issue of the 30th April, 1 75, I wa.s able to produce 
the enclosed diagram showing what would be the pressure of the 
air at each instant (a) if all ..he beat generated by compression 
were extracted by cooling wntor, (I•) if none of the beat e£caped at 
all. It was evident that in practice the actual pressures must lie 
somewh ere between tbo two curves. 'fhis showed that with so large 
a higb·pre ure cylinder nearly the whole uf the work \;OJud be 
done in that cylinder, and t hat the correct a rea for the cylinder 
must be eometbing between 16~in. and 1 Ain. diameter, and I had 
reason to suppose that I / in. was Ukely to be as nearly as po<;Sible 
the proper sJZC. 

Rcpresentatiollll were made to the gentleman who bad ordered 
tbe~~e engines, and be repUed that the ratios of cylinders slJCcified 
were those of a small compressor he had used in his experiment, 
but admitted it ran very irregularly, hence his stipulation tha t the 
ne w engine should haven 30·ton liy·wheel ; moreover, the bearings 
on the bigb·pre..sure aide were continually beating, \Vbicb is not 
remarkable with a pressure on one crank pin so many times 
g reater than that on the other. There was a hesitation to accept 
my figures in their entirety, and the bill:b-pressure cyUoder was 
actually mnde ~in. in diameter, nod the low·pressuro cylinder 
34in. diameter. I completed the drawings, but left the firm's 
service before tho engines were actually constructed, and beyond 
tbo !e et that they wera ruoniog Muccossfully, hea rd no more about 
them until many yenrs later, when I acc1dentally came acros.~ a 
paper, by their purchaser, publilcbed in 1881, in which be said: 11 We 
bave found, however, by experience that to ha ve made the bigh­
pret~~ure cylinder one· fourth the a rea of the low·pre sure would have 
give a better division of the work. '' That i3 the 17in. cylinder I had 
provosed. Bft.d tbo engine' been constructed a.s ordered, I feel sure 
the 30·too Oy·wheel would have broken the main bearing or bed· 
plate on the high· pressure aide. 

Whilat the most thorough acqu.aint4oce with tbermo·d yoamics 
coul:l ::ever enable any man to d~ign a locomotive which would 
haul a heavy express train to scheduled time, or a set of t orpedo· 
catcher engines which would run off their acceptuoce trials " UCCC>IS· 
fully, unless ho h td had considerable previous experience 
of such work, the koo¥. ledgo required for wbtch "slowly broadens 
down from precedent to precedent," at the same time 1f any man 
ha.s t o ~> lop ~ide from the beaten track of p reviou practice, he can 
only do so w1th any contirlence or rca!Ooable hope of avoiding costly 
blunders by first acquiring a thorough knowledge of the theory 
of his subject, and then euch an extended practical expe rience of 
kindred work ~ ~b.all eo.aure a courageous, u distingui.Ehed from a 
rash, course. Tbe nghteou.e horror with which thesanguioe inventor 
i~ r egarded Ly bwrine&.i men Ui due to the fact that be is almo t 
invariably ignorant of thu theory of his subject, and so of what is 
likely to succeed, acd sublimely indifferent to the past history of 
very s imilar attempts. 

Compr088ioo of air to a pi'OIIIure of 200 lb. per square inch above 
the atmosphere, r<Wjuirod the eiu of tbo second cylinder the 
first being 3:lio. diameter, if both are of the same stroke and half 
the work is to be done in oacb cylinder. ' 

THE ENGINEER 

Prru,ru takn pom. tl.e !Jiagram. 
Ieothennally. Adiabatically. 

Final prcsauro ln lint cylinder, lb. . . 42·5 . . . . .. S!Hi 
Moan ditto .. • . .. • • .. .. .. 19·65 .. . . . . 29·00 -
Mean pm.aure in acoond cylinder .. 75· 26 .. .. .. 92· 1 

Area of 32in. cylinder x its mean pressure = Area 
Mean pressure in second cylinder 

hothermally of second cylinder to do equal work . 
804 19·65 = 209 · 8 £quare inches 

cylinder 16i diameter. 

- a rea of 
75·25 

{

804 )1, 29 . 9 
Adiabatically 9'2· 1 

= 261 square inches = a rea of cylinder 

1~ diameter. 
To prove these ra tios of cylinders will trive the pressures stated 

as the final pressures in the first and init1al pressure in the second 
cylinder. From the diagram we find that 100 volumes of air are 

26 con:pressed into 26 volumes, then 
100

, area of first cylinder, will 

give a rea of second. 
2-3 t00~4 = ~09 = area of cylinder 16~io. diameter. 

32 ;OV 804 = '1.57 = area of cylinder 18iin. diameter. 

Tho sizes of cylinders s1Jecified being 32in. and Wn., 100 volumes 
of air a t 14 · 7 lb. p ressure taken into a 32io. cylinder and com· 
pressed into a 24io., gives a terminal pressure in the 32in. = the 
mitial pressu re in the 24io.; if the air is completely cooled we have 
14·7 x area of 32 = 14 -7 x 804 = 26 .141b . absolute or 26 · 14 

area of 21in. 452 ' 
- 14 · 7 = 11 · 34 lb. above the atmospbera. JOHN W. BALL. 

71, Temp~e·row, Birmingham, February 9th. 

SUPERHEATING. 

Sts,-We have the p!OJI.osure to enclose berawith copy of a letter 
which we be.ve r eceived thia morning from Profeasor Ewing, from 
which you will see that an error wa.s made M regards the calorific 
value of the coal in hie report of the trials at Manuiogtree. The 
corrected results should be a.s stated in Professor Ewing's lett-lr. 

EASTON .L'm CoMP.u;v, Limited. 
(H. K. BAYNES). 

Broad SanoLuary Chambers, Broad Sanctuary, W., 
February 18th. 

"Dear Sirs, - In my recent report to you on trials of an engine 
at the Braotham Works of the British Xylonite Company, near 
Manniogtrae, I gnve figures for the calorific value of tbe coal used 
in the t rials. Since then I l:nve found that these figures a re coo· 

meter, a.s furnill ed to me. I have now determined the constant 
by several independent methods, and Dr. Glaze brook, F. R.S. , of 
the National Physical Laboratory, has kindly informed me of the 
result' of further determioatioo.a nmde by him. H is figure' and 
mine ~reo, and leave no doubt that the value originally taken 
requires correction. The result of this correction Ui to reduce the 
calorific vnlue of the coal to the following figures:-

" Ccalsuppliod to boUcr furnacca . . 18,300 thcrmnl uoiL! r~r lb. 
"Cool auppUod to superheater . . 11,000 ditto ditto 

" H~ving regard to the p roportion in which coal was supplied to 
the boiler and superheater respectively, these figures give 12,970 
t hermal units ,P?r lb. for the mean calorific power of the fuel, as 
used in the t nals. 

" Tho quantity of coal consumed in making and superheating 
t~e steam, nnmely, 1·4l lb. per indicated horse·power hour, \"11.1! 
accordingly equivalent to 1 · 22 lb. of st4ndard coal having a calorific 
power of 15,000 thermal units per lb. 

"(Signed) J. A. Ewnw. 
"Engi:leering lAboratory, Cambridge, February 17th." 

[ ft would intere~t many of our readers to know bow the 
"standard " has been obtained. The average of British cool is 
14,133, of best Welsh coal lj,567. The adoption-of some standard 
tbnt would be universally accep~ble would be an excellent thing. 
-Eo. THE E. ] 

NORTH ERN Of' FRANC£ COMPOUND LOCO:UOTIVES. 

StR,-:I am a~le to answer som~ of the '}uestions of Mr. F. W. 
B.rewer 10 your IS.,ue of the 13th met. The average cut-off in the 
btgb·pressu!e cyhnders when hauUng heavy loads varies from 4:J per 
cent. t o 5:~ per cent. on the level or up bill when hauling the 
hea vier loads of from 300 tons to 3fJO tons. The admission in the 
low·press~e cylinders is never ~ore than 6;; per cent. , and o.s a 
rule there Ill not more than 60 ; 10 no case have I ever noticed no 
cut-~11'. Tb~ average running position.s are an admission of 4..i and 
65 10 the h1gh and low·pressure cyhoders respectively. I t all 
depends upon the actual case o.s to whether live steam i., admitted 
d~ng the actual running, tboug~, of course, there is a valve pro­
vtded. for that pupose ; ascending certain of the grades 1t is 
occastonally used. As I wruJ on the footplate of 2641 during t he 
last t~o o_f the tri~I.P mentioned, I am happy to be able to give the 
foll<?wJDg mfo~nt!on :-On t~e 360 tons .trip up t he 1 in 200 out of 
Paru, the adm~ODll were ··~ and 65 10 the high·pressure and 
low·pfC11;8uro cyhoders respectively, the regulator was wide open 
the ~ngtno waa worked compound entirely on this run. ' 

W1th the i-'35 tons load up the 1 in 125 to Caffiers the admission 
wa.s 47 per cent. a nd 62 per cent. respectively, with the regulator 
open abou~ ~per c~nt. Up this g rade I suppose that there wns 
d1rect admiSSIOn of hve steam to the low·pressur-e cylinders but of 
this 1 am not certain, as I did not note it as having occurred at the 
tio;'e. Jn your issue of the 6th I notice tbat one correspondent 
wntes to tho effect that the Nord now illlltroct their men to kee_P. 
th~ pre~:~u~e at or .near to~ lb. per square i:lch. May I ask 1f 
tb1s t!! offic1al, and, 1f so, when 1t began, as I have noticed displeasure 
on the part of t~e mon whoa the 11team dropped to :.!13, let nlone 
200, per sq uaro u~cb. R. 11 OI'E. 

H otel Caloformn, Cannes, F'ebruary 16th. 

FR~NCH LOCOMOTI VES I N ENGLAND. 

. 'm,- Aa oue who visited the Paris Exhibition of 1889 and had 
the pleasure of being iotr.>duced to the late Mr. Stroudl~y may I 
be allo":ed to c~r~ect Mr. H . ~·.de Sa lie concer ning the English 
locomotivesexh1b1ted I In add1ttoo to tbe Midland SOuth · Eastern 
and London, Brighton, and South Coast-Sir Edw~rd Blount-tb~ 
London and North· Western had the Marchioness of Stafford also 
~ m.odel of the late .P. Stirling's ~ft. single, made by P. Sti~li~, 
JUruor. As fo_r lubncants, good 011 used for valves and cylinders IS 
a coal ecooomtser. 

An old driver whom I was trained under wad once asked how it 
was be nlwaysl.ot the cool p remium. Good oil and plenty of it at 
the leading. eo 1 wo.s the reply; an.d this was ~fore s1gbt-feed and 
other l~bncators were brought 10to U'le. Blue ruin is a most 
appropnate namo for what some eaU oil-blue ruin by name and 
by nature. D ANDERSON 

Villa Selincourt, Caxton· road, Wood Green, N., · · 
February 17th. 

ENTROPY. 

Sta,-Jucging from the variou.e expressions of opinion as to the 
natu re of entropy wLicb are in circulation in the technical Press 
it wo~ld be a matter of in terest to know on whose d efiniti on tb~ 
6 4> d1agrum ha11 Leen founded. 

Mr. HobiMon will d o good service if be will tell us in what re&pecl:~ 
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Mr. Willans improved his engine after he had learned tbe calcuJus. 
We are constantly told that such and such announcements made by 
those who study thermodynamics have resolted in l{reat improve· 
ments in tho steam engine. Sofaroo onehascomeforward to say what 
the improvements nre. Under the circumstance.~ I may be excused 
if I tsk a fe w questions :-(1) To a knowledge of what tbermo· 
dy namic law wa.s tho invention of the compound engine by Horn· 
blower in 1781, and by Arthur Woolf in 1804 due. So far as I am 
aware the science of thermodynamics had not then been born. (2)To 
a knowledge of what thermodynamic law was the world indebted 
for the Cornish en~ine. (3) What thermodynamic law led to the 
invention of the inJector 1 (4) What improvemcmt in the steam or 
any other heat engine was invented by Rankine, or Clamius, or 
Tait , or Clark·MtuweU, or, to come down to modern days, by 
Professor Per ry 1 H. H. 

February 16th, 1903. 

Sm,-May I ask you to correct a rather important typografhical 
error in my letter in your last isl!ue. I said-in speaking o Pro­
fessor Hudson Beare's lectures on entropy-" As deUvered the 
opening stnten:.ent was • Entropy or beat-weight or Quantity. 
Temperature: to beating water, &c. &c.' " As printed, the seo· 
tence ran :- " As delivered, the opening statement was, 'Entropy 
or H eat, Weight or Quantity. Temperature :-I n heating watl\r , 
&c.'' The insertion of the additions! comma, and the separation 
of Quantity and Temperature, of course destroys the meaning. 

[ might add that Professor Bea.re had preVJously defined heat­
weight a.s, "any given amount of heat 7 absolute temperature, a!l 
will be apparent. " J. W. CADLE. 

East Fincbley, February 16th. 

[Correspondents cannot be too careful in the preparation of 
manuscript, when much turns on the difference between hyphens 
and commu.-ED. THE E.] 

FOREI GN V. E!-<GLISH GOODS. 

Sta,-We notice that the Southampton Town Council bad a 
diMcu~sion on the advisabiUty of accepting foreign goods in p refer· 
once to those of British manufacture. As the maker of the lowebt 
English tender of £3885 10s., which was only £9'2 more than the 
French or Belgian tender, we can only express surprise that the 
Southampton Corporation, who have had large q nantities of our 
pipes, all of a satisfactory character, sh ould have passed us for 
such a triftiog sum. IJ we had been asked to reduce our tender 
by £100 we should have only been too pleased to have done 110 
rather than lose the order. To all English tenders there is a 
clause that the current rate of wages shall be paid, and if we only 
paid the rate of wages which are current in France or Belgium wo 
could have reduced our tender materially. 

Whore do the Britis h working men and taxpayer come in hero I 
J. A. LoNODEN, Managing Director . 

St.'\oton Ironworks Company, Limited, near N ottingham, 
}~obruary 12th. 

,UJERICAN METHODS Jo' OR BRITl B RAILWAYS. 

Stu,-ln vie w of the outcry now being made in many q uarters 
for reform in British railway methods, and the adoption of 
American ideM, may I beg the favour of a small space in your 
valuable coluums to draw the attention of railway shareholders to 
the fact that an order ho.s been issued by the Missouri Pacific 
mnoagemeot that no relative of an official s hall be employed in a 
position subordinate to that official on the Missouri Pacific and 
I reo Mountain system I The motive of the order is to place all 
employ~s on an er1 ual basis in the matter of advancement, and is 
an order which m1ght very well be imitated by every railway com· 
pany in this country :-" A burning grievance to thousands of 
efficient railway men ii that by bard work they have acquired 
intimate a.cquaintance with railway details which ou~bt to recom · 
mend them for promotion, but they are kept back so that inefficient 
relations of officials mar be advanced ., 

'fbese words appear m a New York paper relative to American 
rail roads; but a re they not just as applicable to English railways I 
This particular "American innovation " would at feast give con· 
siderable satisfaction to a large number of the staff. 

J. E. s. CBALLENER, 
General Secretary, R\\ilway Clerks' Association. 

11, Bank Chambers, High-street, Doncast.er, February 17th. 

DIGNITY AND IMPU DENCE. 

Stn,-lt is very intere11ting to note the engravio~ you give of 
tbe two Yarrow engines on page 166 of your last JE,;ue. I t is a 
pi tr you could n~t have men tioned the steam pressure and revu· 
lut1ons of both tostallations, anrl given a comparative idea as t o 
cost of each nod the space occupied, with the probable amount to 
~ "!ritten off either system, _for maintenance, repairs, and depre· 
c1ation of each type, presumu~ they were both driving the same 
load, and under ~;1milar coodit10os . Also tbc fuel and steam tbat 
:would ~ consumed by each per horse-power developed. T he 
m formatioo suggested would complete the interesting comparison 
you hnve already drawn, and looking at it, it makes one think of 
the otbor items that I have sugges ted. B. W. ANDEnsos. 

Teddingtoo, February 16th. 

CRANES FOR SOUTH AliERICA. 

Sm,-Roferring to the electric cranes for South America which 
you illustrated in your issue of February 6th, may we ask' you to 
add to the informa tion there given that the cranes were constructed 
under the supervision of Messrs. Livesey, Son and l::londerson all 
work .being submitte~ for their approval ; and also that the Brltish 
WestJDghoURe Eloctnc and Manufa.ct~ring Company was the bead 
contractor for the whole of tbe elect':lcal equipment, including the 
supply of t.be cra!l~s1 we ma!lufactunog t he mechanical part of tbo 
cranes for .the Bn~tsb Wcstmgh~use ~mpany, which supplied it..ll 
o.wn eloctncal equ1pment, and WJtb wh1cb we worked in conjune· 
t1on t hroughout. STOTRERT AND PJTT Limited 

Bath, }' ebruary 16th. ' ' 

GRANITE SETTS. 

. Sm,-Will you kindly al~ow me to ask, tbrou~h the medium of 
your .papcr, what the expenence of your readers IS in regnrd to the 
relat1ve economy and durability of granite-laid streets for heavy 
traffic, composed of setts of the following various sizes :- in. to 
12io: long b,Y 9in. br 3iu .. ; 6in. to Sin. to lOin. long by 6io. by 3io.; 
or 4.m. by 4io. by 6m., lwd on a good concrete bed and g routed 
with cement 3 to 1, or bitumen. ' 

. I n Rir~enbead,. Liverpool, Glasgow, &c, the 4in. by 4io. by 
610. •ett IB exte081vely used, but the adoption is more limited in 
London. HENRY l::lOLT. 

London. 

THE UNITED ~T~TES CRUISERS TENN£:.5££ AND W.u.HlNCTON.­
An error t~at o~nated in the American daily Press has cro,sed 
tb4_1 AtlantJo, no~ IS worth correcting. In all cases the water .tubo 
boiler wa~ .spcc!licd. It has been the desire of the Bureau of 
Steam Eng10eenog that the Babcock a nd Wiloox boiler should be 
\l8ed. Ono of the tendering firms s pecified for a boiler which the 
naval auth~rities could not accept. I t bas been stated that 
steam turbmes were s~gested as the motive engines. This is 
not the fn.ot. lo one Instance a firm suggested turbines for the 
dynamos, but no one mcnl;ioned main turbine engines. The con· 
tracts ~ere awarded on the 3rd inst. W. Cramp and SoDi got 
one uru1ser, and the New York Shipbuilding Company, of Camden, 
N.J ., the other . 
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CL YDESIDE INDUSTRIAL DEVELOPMEN'l'. 
No. Ill.* 

.Ar>AnT from t~o tw? new shipbuilding and engineering esta­
blishments outhned 10 former articles the other undertak­
in~s of var~ous kinds w~ich constitute this stretch of C!ydeside, 
so .mterestmg from an mdustrial point of view A.t present, may 
bnefly be r~ferrcd to. At ,Clydebank, opposite the river Cart, 
and stretchmg eastwards from the shipbuilding establishment 
of J ~hn Brow~ and Co. to some distance beyond that of 
Na.p10r .and 1\IUler at Yoker, is tho land on which the Clyde 
Trust ts at present constructing its new Clydebank dock. 
The extent, general character, and progress of these new dock 
workc~ :vere matters dealt with, along with other work of the 
~rust, m THm EN<;mn:.tm for September 12th last, no illustra­
ttOns, however, bemg then available. For the purposes of the 
d.ock and t.he surrou~ding quay space and siding accommoda­
ttOn, the s tte col!lpns~s about sev(ilnty-six acres, and extends 
parallel to th~ nver, 1ts northern bo!-mdarJ: being formed by 
t~e Lano.rkshtre and Dumbartonshtre Ratlway. The dock 
will h ave a water aren of 19 acres, an available length of 1800 
yaJ:ds of quays, and a depth of 25ft. at low water and 35ft. at 
h igh water spring tides. All th e work in connection with the 
new dock is being vigorously carried on by the Clyde Trust's 
own workmen, under the supervision of th e Trust's engineer, 
Mr. W. M . Als ton, and his colleague in the outside branches 
Mr. Archibald Hamilton. ' 

On page 200 .ar~ four engravings reproduced from photo­
graJ>hs taken w1thm the past few weeks for the p urpose of this 
a;ttcle, through the courtesy of :Mr. Alston. These illustra­
tions are specially interesting as showing a feature in the 
const~uction of th~ dock which is a departure from the gen eral 
practiCe followed !n . the case of most of ~he existing Clyde 
rrust docks. Thts ts the manner of formmg the foundations 
for the walls a.~ the western end of the dock. Owing to the 
s~mta there bem~ composed of muddy sand and quicksand, 
htghly charged w1th water, the foundations are being put in in 
the form of cai~sons of oblong s~ape, 30ft. long by 21ft. broad by 
81ft. deep. H1therto, the catssons adopted in Clyde Trust 
pra..:tice have been circular. 

These caissons, at ti:st . bui~t of bri7k, but now mostly of 
concrete blocks, are butlt 'm sLtu on timber shoes which are 
set in the trench at a level of about Gft. below' low water. 
~he struct~re is. then .grad';laliy . sunk by means of super­
lmposed we1ghts, m conJunctiOn w1th the work of excavating 
gra bs, operating in a series of inside wells formed in the 
caissons, and this sinking proceeds until the bottom of the 
shoe is 54ft. below cope level. At first the shoes were wholly 
c~>nstru.cted of steel! but afterwards they were formed of pitch 
pm~, Wlth steel fl;l-Ctngs, the ~ew form being much cheaper, 
while equally offic1ent. The caissons are set 4ft. apart, the joint 
between them being made with sheet piling and concrete. 
When sinking is complete each caisson is filled up with con­
crete and sand. Upon the sub-structure thus formed the 
Wl;l-lls are bui.lt of brick and concrete, th e whole being faced 
w1th blu~ bncks and surmounted by a granite cope. 
Refe~rmg now to the illus~rations, Fig. 1 is a general view 

of t~e s1te of the dock lookmg westwards, showing a large 
portiOn of the west wall completed, and the wall being carried 
further south by the cran es in the dis tance. Nearer and 
towards t he right h and, may be seen the cranes worki~g at 
the north wall, while in th e immediate foreground are a 
number of trucks loaded with concrete blocks ready to be 
hauled to the .trenches. The shipbuilding uprights seen in 
the extreme distance are those of the Clydebank shipyard of 
John ~rown and 9o., Limited. Fig. 2 shows the platform 
on wh10h the caisson concrete blocks are moulded within 
wooden frames, and Fig. 3 shows the blocks forming one of 
the caissons in the trench for the north wall of the dock. The 
finished portion of this wall is seen in the distance, as well 
as the nortb-w~st corner of the dock, and a small part of the 
completed P.ort~on ?f west wall. Fig. 4 shows the caisson in 
process o~ smkin~ m the . west wall trench, the caisson being 
loaded wtth cast uon wetghts. Suspended from the crane is 
one of the grabs used for excavating the material from the 
interior of the caisson. In the distance may be seen the 
portions of the west wall, building and finished; the north­
west corner of the dock, and a part of the finished portion of the 
north wall. At the eastern portions of the works boulder clay 
n ses to a convenient level, and there it is intended that the 
walls shall be of ordinary construction. 

P r incipally intended to serve the mineral and ore traffic of 
the Clyde, the ne\~ dock will have an ample equipment of 
':oal. and ot~er hoists of the newest. type, electricity in all 
llkehhood bewg adopted aa the motive power. Th e hoists 
and the railway sidings in connection with them will be so 
arranged that wagons will run to and from each h oist by 
grayity. Fo~ unloading ore, and storing it till required, 
raptdly w~r~mg cranes or transporters will be adopted. By 
recent dec1s1ons of the Clyde Trustees, the construction of the 
Clydebank dock is to be expedited as much as the most 
modern plant, and plenty of it, can effect. Doubtless with 
the fresh powers thus put into the hands of Mr. Alston and 
his staff, a sh ort time should show a marked advance in the 
pr?vi~ion of a.cco~modatio!l for certain branches of Glasgow's 
shtppmg, whtch IS recogrused on all hands as being impera­
tively needed. 

As evidence of the character of the work which Messrs. 
Beardmore and Co. are making provision for in their new 
establishment, alluded to in previous articles, r~ference may 
be made to a powerful wharf crane t h ey have ordered from a 
firm in Germany. This mammoth appliance is of the canti­
lever type, with electric lifting and traversing gear and is being 
constructed to meet a test lift of no less than 200 tons being 
thus one of the most powerful cranes in the world. I~ going 
to Germany for this crane, the Bea.rdmore firm has been 
~nimadverted upon locall~ as having evinced lack of patriot­
Ism, or of loyalty to loca.lmdustry and skill ; but few if any 
of this type of crane-fixed on by Messrs. Beardmore ~nd eo: 
and their advisers as the most suitable for their purposes­
and they may safely be assumed to know their own business 
best-have yet been made anywhere in this country ; and in 
~matter involving s uch expense, it is natural that they should 
not wish to have anything experimental. The makers were the 
B onrather Maschinenfabrik Akt. Ges., which has had large 
experience of crane manufacture of the cantilever order, and 
h as already six or more cranes at work in different pa rts of the 
Oontinent; one almost identical with the Beardmore crane,' 
but not so powerful, being in operation at the shipbuilding 
works of the Howaldt .firm at !Gel. Illustrations and descrip­
tive information of this crane, and of a previously erected one 
at Bremerhaven, will b e found on page 414 of THE ENOINEER 
for April 25th last. The Beardmore crane, for which 
elaborate foundations are now almost completed, under th e 
direction of leading workmen sent by the Benra.ther Com-

• No. H. appeared January 80th. 
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pa.ny, will consist of a tapering four-legged tower supporting 
a revolving vertical centre post, which carries a h orizontal 
cantilever jib, projecting at one side about 40ft. over the post, 
and carrying at the extreme end a heavy counterbalance, and 
at the other side about 130ft. carrying a crab, which can 
traverse the jib from the edge of th e tower to th e extreme end 
of the arm. At this position the crab and the jib arm 
supporting it will be capable of lifting 30 tons, while the lift­
ing capability about the centre of the arm will be at least 
150tons. The jib arm will thus be of such length and strength 
that a weight of 80 tons can be lowered or raised from a 
second vessel of maximum breadth lying alongside the first 
and nearest to the wharf side. Th e crab wtll contain the whole 
of the mechanism for lifting and traversing. Besides the work 
at the site of this large crane, and in connection with the tidal 
fitting-out basin, operations are proceeding elsewhere on 
t he Beardmore territory, and in about twelve months the 
main features of what is intended to be a shipbuilding and 
engineering establishment of the very first order should be in 
something like sh ape. The contractors for most of the 
excavating and constructional work are Robert McAlpine and 
Sons, Glasgow. · 

To the west of the site of the Bea.rdmore establishm ent, and 
olosely adjoining it, is the land, ~;pecially acquired for the 
purpose, on which the Corporation of Glasgow are laying 
down their now sewage works to dispose of the sewage of the 
n?rtl;l-western portion of Glasgow and Partick and contiguous 
d1str•cts, as well as Clydebank and other residential dis tricts . 
'rh e works being constructed h ere were described generally in 
our issue for October Srd last in the course of an article on 
"Glasgow's Main Drainage and Sewage Treatment," and it 
may here suffice to say that the works will treat the sewage 
by the method already in uso at D almarnock, viz., chemical 
precipitation. Sludge presses will be dispensed with, and the 
liquid sludge carried out to sea in specially-constructed barges. 
The precipitation tanks now under construction are seven in 
number, and ea.ch 750ft. long ; this great length allowing 
opportunity for more complete precipitation than in the 
shorter tanks at Dalmarnock, and effecting a saving in reduced 
proportion of chemical agents required for tho proce~;s . In 
t~e article before referred to, a plan showing the precipita­
tiOn tanks, outlet works, and tidal dock was given. The 
latter is, of course, designed to accommodate and afford 
loading facilities for the barges which will convey the sludge 
out to sea. 

Below Shearer and So11s' establishment, and abutting on 
the Yoker and Renfrew Ferry-road, n ew foundry works have 
been erected by the Bull's Metal and Melloid Company, 
L imited, in which operations have been going on for some 
months past. Though for the time being mainly designed for 
foundry work, they are being equipped with the requisite tools 
for machining propellers, propeller blades, and bosses, and 
leaving th em completely finished and ready to be fitted to 
shafting. Extension of the premises is providtd for, the com­
pany having altogether six acres of ground situated on the 
river frontage, and abutting on the Renfrew Ferry-road. The 
works meantime consisc of a general foundry OOft. in length, 
and a commodious range of offices. There is one central bay 
35ft . wide, and t wo side bays 18ft. wide. In the main bay 
~here is .an electric overhead traveller of 20 tons capacity, and 
m the stde bays three-ton hand cranes. The height of the 
central ba.y is 25ft. under the traveller, and 9ft. above it; 
the side bays having 18ft. head room under the travellers. 
The furnace capacity is sufficient to cast solid propellers up 
to 19ft. diameter and nine tons finished weight. The heaviest 
propellers so far supplied, it may be stated, are three pro­
pellers for Glasgow-owned steamers, each weighing a.bout 7~ 
tons. Th e boring of propellers and bosses is accomplished by 
a boring mill designed by :h'Ieesrs. Noble and Lund, of New­
castle, while the keywaying is done by a key seater on the 
draw-out principle. The motive power for the machinery and 
for the dynamo furnishing the lighting current is a gas engine 
capable of work up to 45 brake horse-power. 

West of the Bull's Metal premises, and divided from them 
by the "'(. oker !l'nd Renf:ew l!,e.rry-road, as seen from the map 
gtven With a.rttcle No. I. m our 1ssue of the 2nd ult., which must 
also be 6onsulted for other places mentioned in this article, is 
the land owned by the Clyde Valley Electrical Power Com· 
pany, on which. one of the three central generating stations 
1t w.as authonsed. to construct by the Act which was 
obtamed last year 1s about to be begun. For the station 
here, and another about to be commenced at Motherwell in 
the heart of the Lanarkshire coal-field, the company has 
contracted with the British Westinghouse Electric andManu­
facturing Company, Limited, of London and Trafford Park 
~anchester, for the construction and equipment of a first 
mstalment of the stations, which, with the relative cables 
and sub-stations for distribution, will cost approaching 
£500,000.. The company's authorised area of supply covers 
altogether 735 square miles, and includes more than 1000 
wo~ks of all kind~, a~d thus affords. a wide fi~ld for th e appli­
cation of the prmc;ple of supp~ymg electnc energy from 
central power stat10ns. The s1te for the Yoker station 
extends to about ten acres, and the company's Act authorises 
it to lay a cable under the Clyde from Yoker to Renfrew so 
as to supply energy to the import!l.nt burghs and induet~ial 
centres in Renfrewshire within the company's area. For 
some years this will obviate the need to erect the third 
auth orised central generating station, which is on the south 
side of the Clyde near the " half-way house" between 
Glasgow and Paisley. The company h as already received 
promises of support from many of the steel manufacturers, 
coa.lmasters, shipbuilders, engineers, bridge builders, and 
other users of power within the area., and in course 
of time th ere seems little doubt the use of .steam 
as a motive power in works within th e Valley of 
the Clyde will be very largely superseded by the more 
economical application of elect ric driving. The company's 
s tations will also a flord a ready and economical supply of 
electricity for tramways with in the Valley of th e Clyde. The 
various works to wh ich reference has been made in the fore­
going notes are therefore as well situated for the prospective 
supply of electrical power and transmission as meantime 
the1. are found to be for the provision of ordinary railway 
facllities. Indeed, the Clyde Valley Supply Company main­
tains t hat the network of railways in and around Glasgow, 
especially as regards suburban passenger traffic, must, if 
retained at all, eventua.lly be operated electrically. 

TBE RAILWAY CLIJll.- The Railway Club held their usual 
monthly meeting at the Memorial Hall, l•'arringdon·l!treet, E.C., 
on February 12th. The chief feature of the evening's entertain· 
ment was a lantern exhibition- a large number of views of loco· 
motives and railway scenes being thrown upon the screen. The 
lecturer was Mr. J. R Shelley, tbe assistant secreta1·y. There was 
a go<Jd attendance of m em ber11. 
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'!lHE MANUFACTURE AND EFFICIENCY OF ARMOUR· 
I PIERCING PROJECTILES. 

AT tbo ordinary meeting on Tuesday, February lOth, 1903, Mr. 
J. Clarke B awkshaw, !lt.A., President, in the chair, the paper 
read was "The Manufacture and Efficiency of Armour· piercing 
Projectiles," by David Carnegie, Assoc. M. Inst. C.E. 

1 After alluding briefly to early experiments with round cast iron 
shot, and the supersession of the latter by Whitworth solid punch· 
ing projectiles, the author described and illustrated numerous 
designs for armour-piercing projectiles made since 1863. He next 
dealt with the material used for projectiles, and stated that 
improvements in the manufacture and treatment of steel had 
rendered it possible to make cast steel projectiles which could 
penetrate face-hardened steel. 'rbe modern projectile was corn· 
posed of steel containing carbon associated with one or more of 
the following metals :- Nickel, chromium, manganese, and molyb­
denum. Typical proportions of elements other than iron in shells 
which were air-hardened were :- Carbon, 0·80 per cent.; silicon, 
0·2 per cent.i sulphur, 0·04 per cent.; phosphorus, 0·04 per cent., 
manganese, V·12 per cent.; nickel, 2·00 per cent. ; chromium, 
2 · 00 per cent. 

With regard to toanufacture, oast steel projectiles were cheaper 
than forged steel, although the efficiency of the forged exceeded 
that of the oast. The various operations in the manufacture of 
forged and of cast steel projectiles were described, and details 
were given of various devices for chilling the point of the shell. 
The operations of annealing, machining, and hardening were next 
referred to. In present· day methods of hardenin$', three mediums 
were used, viz., water, oil, and air. These mediUmS differed in 
intensity of action, and the choice of the method to be used wall 
determined by the corr.position of the material to be hardened. 
Each medium might also be varied, in temperature in the case of 
water and oil, and in pressure in the case of air. Carbon steels 
were, as a rule, hardened in water, or partly in water and partly 
in oil ; nickel steels in water, in oil, or in air undor pres1:1u re ; 
chrome-nickel steels in oil, or in air under pressure ; and steel 
having solf·hardening properties by simply heating and allowing 
to cool in air. The author described several methods of perform· 
ing these operations. The use of the pyrometer for registering 
the quenching temperature wa.s referred to, and curves were 
given showing the rnte of heating projectiles and cooling tbem in 
different mediums. 'fhe author remarked that it would be very 
useful to obtain, if possible, a table of hardness o.ccording to 
the quenching temperature; and it might be expected that, with 
the same material quenched at different t emtJeratures in the 
same cooling medium, such a. table could be obtained by ascertain· 
ing the compression, in tonl! per square inch, of test pieces so 
treated. H e had experimented with this object in view, but 
the results obtained bad not shown a uniformly increasing hardness 
as the quenching temperature was raised. 

The subject of te~ting projectiles after hardening was also dealt 
with, and the tel!ts applied to English and American armour· 
piercing shells were described. Calculation of the internal streM 
needed to prot:luce such fracturo in the head of a projectile a<~ 
oHen occurred spontaneously showed the necessity for these test!!. 
Mention was also made of capped projectiles, and the means of 
attaching the cap. 

The remainder of the paper dealt with the efficiency of armour· 
piercing projectiles, and contained a. brief history of tbe progress 
and development of armour plate. Illustrations prepared from 
photographs sbowirg the development of armour plates manu· 
factured m Germany during the past ten years were given, and 
were compared with F rench, American, and English plates. The 
effect on both projectile and plate in each trial was mentioned 
and compared .. The value of the cttp on the point of a. projectile 
fired a.t normal1mpact was referred to; and tables were appended 
~iving the perforation of face-hardened plates with different pro­
Jectiles at different velocities. These tablea showed the results of 
German and of American practice. 

CHEMICAL INDUSTRIES AND I NTERNAL COM­
MUNICATION. 

WE have received from the Society of Chemical Industry the 
following memorandum on the improvement of the means of 
internal communication. 

It is well known that the cost of internal transport in England 
is a ~reat burden upon our industries, and not least upon the 
chemiCal industry. '!'here is a growing agitation to impress the 
fact upon the Government that the improvement of internal trans· 
port tiJ a matter of urgent public importance, and that the 
improvement of the canal system under public supervision and 
with the aid of public funds is the best d~rection for immediate 
action. To forward this co.use, which is being taken up strongly 
by cham~er~ of commer~e and manufacturers in every part of the 
co~~tr~, tt ts mo11t .destrable to collect accurate figures showing 
the ~nctdence of fre1ght upon sev~ral leading industries; and in 
the mterests of each member's busmoss, as well as the public good 
t~e Council invites answers to the annexe.d questions. The figure~ 
w~ll bo treated as ~bsolutely confidential, a!ld only summaries 
w1thout names pubhshed. ln such summa.n es one of the main 
points sought will be the percentage which the total freight 
charges bears to the sale price of the commodity. Reflies should 
be sent to the General Secretary, Society of Chemica Industry, 
Palace-cbam bore, Westminster, S. W. 

Queation8.- (1) What goods do you manufacture 1 (2) What is the 
total amount paid by you directly or indirectly for carriage within 
Great Britain of your raw materials to your manufactory, expressed 
per ton of finished products 1 (3) What is the average amount 
paid per ton of finished product for carriaga within Great Britain 
to the consumer, the retailer, or to the port of shipment? (4). 
What is the average sale price per ton of your finished prcducts 1 
(6) Do you make any use of inland waterways ; and if so, for 
what proportion of your total carrriage 1 

Notes on quutiona. - On question 1: H you do not wish to 
specify the goods made, s tate the class to which they belon~­
heavy chemical11, dyestuffs, &c. On question 2: If raw mater1als 
are delivered carnage paid, please add as nearly as you can the 
amount paid for carriage by the seller of the raw materials. If 
any of your raw materials are themselves manufactured goods, it 
would be of great assistance if you would add a.s nearly as you can 
the cost of carria~re on the materials required ~ make them, or, if 
unable to do th1H, you would tell the Couno1l what these manu· 
factured materia!J:l are which you use as raw materials, and 
approximately the quantity you use per ton of finished product. 
On question 3: If you sell your goods f.o.r. , kindly add as nearly 
ll8 you can the mean freight paid by the buyer to deliver the good 
to the consumer, the retailer, or the port of shipment. 

THE NATIONAL HAUBOt:R AT DovBn: TuB IsLAND BREAKWATEII. 
- Messrs. Pearson and Son are makine- rapid strides with their 
preparations for tho building of the 1sland breakwater across 
Dover Bay, which i11 to com}Jlete tho Dover National Harbour 
Worl<s. An iron framework of about tlOft. in height has been 
built in the oaatern yard. Tbis is to be taken to sea in 8ections, 
and rebuilt, whero it will form the first staging from which to drive 
the piles and make a start with the South Breakwater, which it 
has been decided to construct quite independently of the Eastoru 
Breakwater, from which it was proposed to eontinue the gantry 
'work. By adopting this course it is stated that the work will be 
hastened forward considerably, and it will not bo necell&lry to 
close the eastern entrance to the great harbour. It is estimated 
that the whole harbour will now be completed in between four and 
five years from the present date. 
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MANCHESTER ASSOCIATION OF ENGINEERS. THE IRON, COAL, AND GENERAL TRADES 
WOLVERHAMPTON, AND 

Tux 46th anniversary dinner of this Association was held 
oo Saturday at the Grand Hotel, M:mchester, and there wM a 
largo attendance of member~. Mr. J. H. Reynolds, in responding 
to a toast propo~ed by Mr. R. Mattbows, said be was convinced 
that the successful competition of America nod Germany wl\9 not 
based upon any question of tariff11 but upon education. It bad 
become absolutely es~ential that greater importance should be 
attached to scientific training in the future, but if they were going 
to be content that their youths should ceaso their education nt six­
~en years of ago, and that their clevorest young men should 
s1mply ge~ what they could out of evening classes, they could never 
hope to nval either their American or German competitors. IJe 
appealed to the engineers of the district to grant facilities to the 
you~ me? in their emrloy to take advantage of the opportunities 
afforded m the Scboo of Technology, an<l on his part be would 
~ecommend facilities for a selected number of young men going 
an~ the school at selected hours. If the omployers would join in 
tb1s a rrangement. themselves be was sure they would find it a very 
great advanta~~;e in the end. 

!Jr. W. J. Crossley, in proposing prosperity to the Association, 
sa1d that although be felt that education was really at the bottom 
of the matter, and they bad been shown bow much depended upon it, 
be could not help ask10g why-if thei r American friends bad made 
such tremendous progress in that d irection-was it they kept up 
the tariff of 48 per cent. while we opened our doors free to them I 
He would be most happy to respond to the invitation thrown out 
by Mr. Reynolds, and to arrange for sending a sufficient number 
of youths to the Technical School as SUftgosted. In conclusion, 
Mr. Crossley spoke strongly against the vtco of giving commissions 
to secure interest, which was creeping into this country. 

The President, in responding for the Manchester Association of 
Engineers, spoke of the progressive character of their members, 
and was glad to notice they were drawing into closer contact with 
the School of Technology. It was absOlutely essential for their 
prosperity that the engineering employoril in that d istrict should 
take into serious account and make use of the facilities that wore 
a.fforded by tbe Manchester Technical Schools, which were pro­
vided with t he appliances for research work that were probably 
unequalled, and could not certainly be surpassed in any similar 
institution, at any rate in this country. With regard to the 
suggestion that en~ineering employers should send some of their 
intelligent apprcnbces to be pupils, so that they might be able to 
carry out research work in the schools, be was glad to bear that 
Mr. Crossley accepted the suggestion, and be hoped it would be 
similarly followed out by other employers in the district. 

LAUNCHES AND TRIAL TRIPS. 

AJ..t<.£ ; built by, &rle's Shipbuilding and Engineering Vom­
JI:lny, Limited; to the order of, George R. Hailer, Limited ; trial 
trip, February 13th, 12 knots; this vessel was launched on Feb· 
ruary 2nd. 

UNOINE,. s~el screw steamer; built by, C. S. Swan and 
Hunter, L1m1ted ; to the order of, Rood, McNair and Co , 
Gla~gow; dimen:$ions, 276ft., 37ft., by 2ft. Hin.; to carry, 245 
tons cargo on light draught; engines, tripfe-expansion, 20in., 
33in., 54in., by 36in., pressure 160 lb.; constructed by North­
Eastern Marine Engineering Company, Wallsend; launch, Feb· 
ruary lOth. 

OIL-CARRYlNO steamer ; built by, Palmer11' Shipbuilding and 
l~n Company ; to ~be order of, Furness, Witby and Co.; dir;nen­
lliOOS, 428ft. , 64ft. 6m., 32ft.; to carry, 7800 tons of cargo; engmes, 
triple-expansion ; constructed by, the builders ; launch, February 
12th. 

\YB~m~BJ ~~I screw steamer for the coal trade; built by, 
lrvme s Sh1pt>wld1og and Dry Docks Company, Limited; dimon· 
sioos, 230ft. 6in., 36ft., by 17ft. 2in.; engines, triple·expnnsion 
19in., 3lin., 5 lio., by 36in., pressure 160 lb.; colli!tructed by' 
Richardsons, Westgartb nod Co., Limited; lll.uncb, February 
12th. 

CnosuY HALL, steel~:~crew steamer ; built by, C. S. Swan and 
Hunter, Limited; to the order of, the B all Line Service of tho 
Ellerm_an Lines, . Limited, of Liverpool; dimensions, 375ft., 
4~ft. 8m., 29~t. Illn. j to c~rry, 6500. tons dead weight ; engines, 
tnple-expans1on, 23!m., 39m , and 68m., by 48in. stroke, ~ressure 
200 lb.; constructed by, the Wallsend Slip9lay and Engmeering 
Company, Limited ; launch, February 12th. 

FRANCONlA, finely moulded steamer ; built by, Northumberland 
Shipbuilding Comp~my, Limited, Howden-on-Tyne ; to the order 
of, Lorenzo .Kasc;mo and Partners, Trieste ; dimensions, 372ft., 
48ft., by 30ft. 10m.; to carry, 7000 tons loaded· engines triplo· 
expansion, 24!in., 40in., 6Sin., by 4Sin., pre~re 1SO lb.; con­
structed by, North· Eastern Marine .Engineering Company 
Limited ; speed, 10 knots expected ; launch, February 13th. ' 

EVBRTON GRANOB, twin-screw steamer; built by, Furness, 
\~it~y and .eo., ~imited ; to the or~er of1 Boulder Brothers, 
L1m1ted; dimensions, 490ft., 56ft., 3:>ft. 610.; to car ry, 11

1
000 

to~ deadwe_ight ; eo~nes, twin-screw, triple-expansion, 2<5in., 
36m., and 591!l.:J by 42to. stroke, pressure 1SO lb.; constructed by, 
Ricbardsons, Westgartb and Co., Limited; a remarkable feature 
about this vessel is the fact that in her construction plates 66ft. 
long, and weighing nearly six tons each, were employed amid­
ships; launch, February 15th. 

LILLI:E, screw steamer ; built by, C. S. Swan and Hunter, 
Limited ; to the order of, the Donald Steamship Company, of 
New York; dimensions, 237ft., 31ft. Sin., and 16ft.; to carry, 
fruit; engines, triple-expansion, 21in., 34in. , and 56in., by 36in. 
stroke, pressure 180 lb.; constructed by, the North-Eastern Marine 
Engineering Company, Limited ; launch, Fobt·uary l6tl.. 

RoYAL l N5TITOTION.-0n Tuesday next, February 24th, at 
5 o'clock, Sir William Abney will deliver the fi rst of a course of 
three lectures at the Royal Institution on "Recent Advances in 
Photographic Studies ; " on Thursday at the same hour Professor 
L. C. Miall begins a course of three lectures on " Insect Con­
t rivances ; " and on Saturday, February 28th, at 3 o'clock, Lord 
Rayleigh delivers the first of six lectures on "Light: I ta Ori~~;in 
and Nature." The Friday evening discourse on February 27th 
will be delivered by Mr. Adolpb Liebmann, on "Perfumes: 
Natural and Artificial," on March 6th by Professor J . C. l\1cKen­
drick on "Studies in Experimental Phonetics," and on March 13th 
by Professor Karl Pearson on •• Character Reading from External 
Signs." 

NAVAL ENOINBIW At•t•OtNn!BNTI:i. - Thc following appointmoot.s 
have been made at. tbo Admiralty :- l<'leet engineen~: P. l\fnrrack, 
to the Ocean; A. E. L. Westt.way, to t.bo Vivid, for tbo Nile, 
appointment to the Duke of Wellington for the Nile cancelled ; 
and J . •r. Purkis, to the Europa. Chief engineer : E. Gaudin, to 
the Spartiate. Engineers: W. S. Hill, to the Spartiate; A.. M. 
Underhill, to the Ocean; I. E. S. Robert.s, to the Europa ; A. E. 
J . Murray, to the Vivid, for the Foylo; and H. E. Rock, to the 
Pembroke. Assistant engineers: ll. V. Gordon, E. J. Alien, H. 
Burt, and E. C. Green to the Ocean ; J . E . .A.llnatt, to the 
Pembroke, and to the Ruuell ; and A. H. A. Dowman, t.J the 
Duke of Wellington, and to the Spartiate. Temporary assistant 
engineers: W. J. Hambly, promoted to the rank of engineer on 
the permanent list, and reappointed to the Mars; and •r. A. 
Venning, promoted to tbo rank of engineer, and reappointed to the 
) Jars. 

OF BIRMINGHAM, 
OTHER DISTRICTS. 

(F1·om our oum Oorrelp()ndent.) 
GBNBIL\LLY speaking things may be said to be a shade better all 
round, more rurticularly in pig iron and steel. The rc!port.s of 
renewed buying in the North of England on American account is 
helping to sustain the pig iron market here. 

Old members of tbo finished iron trade, in the course of conver­
sation as to the new Small Size Bar lron Association, recall the 
time when some twenty years ago the additional money obtained 
for small sizes over ordinary sizes was far and away better than 
now. They used to get 20s. extra on ~. another 5s. or 10s. on ( 11, 
and another l Oi. or more on!· But these margins have grndually 
been whittled down until racently 1

1<1 and ~. and in some cases 1~1, 
have been sold without any extras. 'l'be new n'!sociation is 
getting back a little of what has been lost, but a return to tbo full 
extrall of years ago is deemed to bo out of the question. With 
regard to the b1sis price for ordinary sizes, that, of course, has 
dropped very cons1derably compared with some years ago. 
Unmarked bars a re quoted U>·day £6 6s. to £6 10s.; marked bar11, 
£8 10s.; Earl Dudley's brand, £9 2g. 6d. Galvanised corrugated 
sheets are quoted £11 2s. 6d. to £11 7s. 6d. 

Rolling-stock builders and structural engineers are provin~ good 
customers for s teel. Plates are quoted £6 5s to £6 15s.; g1rders, 
£6 to £6 5s.; and angles, £5 15s. w £6 5s. 

I was pre. ent at the meeting held at the Gr,md Hotel, 
Birmingham, on the 12th inst., upon the interesting subject 
of planting pit banks with trees, and some encouraging account.s 
were given by various speakers as to tho good results of somewhat 
similar experiments elsewhere. Tbe met ting was rather small, but 
what it lacked in numbers was made up in a quiet entbusias:n 
which bodes well for tbe experiment, and a strong committee was 
formed to get the matter started on a practical basis. Sir Oliver 
Lodge, who presided, is "a host in bim~elf," as regards the fur· 
therance of any public movement with which be is concerned, and 
no better chairma.n could have been selected . He mentioned that 
in 1896-97 the revenue brought into the Indian Exchequer in the 
form of profit from forests was eleven million rupees. '!'here were 
twenty-two associations in the United S!ates for tree planting. 
Sir Oliver read a letter from Professor Fisher, of the Royal 
Indian Engiueoring College, Cooper 's Hill, in which the 
professor said be bad no doubt that 14,000 acres of waste 
land in the Black Country could be planted successfully. The 
surface of the waste was chiefly disintegrated shale from 
the mines, and was now in some c~es covered with grass and 
used for pasturiog sheep. It would not cost more than £10 per 
acre, including fencing, to plant it, whilst if planted with pine, 
spruce, and larch, these would soon-say thirty years-yield pit 
timber worth about 30s. per ton. One acre would produce about 
50 tons of timber, worth from £50 to i:/5 per acre, in thirty years. 
On the proposition of Mr. Herbert Stone, seconded by Professor 
Hillhouse, it was resolved that an organisation entitled "Tbe 
Black Country Tree Planting Society" be formed, and that the 
qualifyi ng membership subscription be not more than 5s. Favour· 
able speeches were also delivered by Mr. Thomas Evorton, 
superintendent of Walsall Park ; 1\Ir. Alex. Tucker, the Rev. 
Samuel Lees, and Mr. Macfarlane, who gave an account of the 
manner in which a. spoil heap had been converted successfully into 
a beautiful park at Wednesbury. Mr. H erbert Stone wa.s elected 
secretary, and sevetal of those present joined the committee, so 
that practical good will, it is hoped, soon result. lt is proposed to 
put in small tree plant.s, costing about 18s. per 1000, so that oven 
if three-quarters of them die the loss will not be very great. 

NOTES FROM LANCASHIRE. 
(From our own. Oorrupo?Ulents.) 

Afand,nt,.,·,-T be position in the iron and steel trades of this 
district is just now one of steadiness as regards prices ; yet with a 
continuance of the slackness that has come over the market during 
the last few weeks, and no present indic-ation of any renewal of 
buying on a large scale, the outlook ia perhaps in some quarters 
considered to be more hopeful, and certainly there is a rather more 
cheerful tone in many large iron-using industries. Gonsumers, 
however, are sti ll very cautious buyers, and it is exceptional where 
they go beyond covering immediate requirement.s. Not that there 
is anticipation of much lower price•, cost of production being 
looked upon tu1 likely to check thts, but there is a lack of confidence, 
and consequently a preference to wnit the tur n of events rather 
than enter into forward transactions. The situation is very much 
the same throughout all sections of the market. 

In pig iron business still mostly drags on from band to mouth, 
with makers generally fi rm in their quotations, but where business 
is offering of any weight there are speculative operators prepared 
to quote under current rates. In flmehed material, either iron or 
steel, there is not more than a limited weight of new business 
giving out, and unremunerative prices continue the provaibog 
complaint of manufacturers. 

The Manchester iron market on Tuesday scarcely brought 
together an average attendance, und there was again not more 
than an indifferent sort of business passing through. Sellers of 
pig iron in most CI\Ses reported only limited inquiries, and business 
at current rates difficult, except for small prompt parcel~. For 
No. 3 foundry pig iron delivered in the Manchester district Lanca­
shire makers were quoting about 56s. 6d. to 67s. less ~. but 
the minimum price would reprusoot more nearly tbo average 
figure. Lincolnshire makers, who held a meeting last Friday w 
conqider prices, decided to make no change, and their basis 
remains at 5ls. net, delivered Mancbel4tcr. For Derbyshire iron 
quotations vary according to brand, but average prices may be 
given at about 55s. 9d. and 56s. to 56s. 13d. and 56s. 9d. net, 
delivered Manchester. In forge qualities business still moves on 
very slowly, with, however, no quotable change in pricos except 
that Derbyshire brands a re reported to be cutting below the hst 
bMis rates for Lincolnshire, delivered Warrington. No. 4 forge 
Lancashire remains about 5ls., less ~. Lincolnshire 60s. 2d. net, 
with Derbyshire rangiog from about 5011. to 50s. 6d. net. }'or 
Middlesbrough iron quot!ltions are strongly maintained at late 
rates, deliverud by rail Manchester. Open brands are scarcely 
quoted under 55s. 10d., 'vith makers quoting for special brands 
about 56s. 4cl. net. I n Scctcb iron rather low cuts are reported 
for anything like quantities, and delivered Mancbe;ster docks 
Eglioton might be bought at 58~. 6d. to 69s., Glengarnook 60:i. 6d. 
to 61s., with Gartsberrie quoted about 62s. net. 

Not more than a moderate sort of business as regard~:~ now orders 
coming forward is reported in finished iron, both mercbants and 
manufacturers complaining of the scarcity of orders. Tho smaller 
finished ironworks, where they sold pretty freely during last 
month, are still kept well engaged with deliveries on account of 
orders on their books, but a re not l!ecuring much now business. 
The larger forgell, wlaicb depend to a considerable ox tent U)'On tbo 
sbippins- trndo1_ aro but indifferently off for work and running 
!lbort t1mo. .!:'rice:~ remain generally without t·oally •tuotablo 
change. Delivered Manchester district. Laoca.,qbire bars average 
£6 Ss. to £6 10s.; North Staffordshire are quoted £610s. to £6 15s.; 
sheets average £8 to £8 2s. 6d.; and hoops remain at tbe Associa­
tion basis of £7 2!i. 6d. random to £7 7s. 6d. special cut lengths, 
and 2s. 6d. less for shipment. 

In the steel trade the business giving out continues of no great 
weight, the orders placed being chiefly restricted to small qunn­
tities to cover present requirements. Hematites are only in slow 
demand, but makors decline to give way at all upon their quoted 
rates, which remain firm on an average basis of 67s. 6d. to 68s. not 
for No. 3 foundry, delivered Manchester. !<'or local-made billets 
prices remain weak, o.nd although £.1 15s. is perhaps got on 
occi\Sional very small parcels, make1 s would book an~ t.hing like 
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large orders at £4 13s. 9d. net, delivered Manchester. For bars 
£6 5s. to £6 7s. 6d. are about the average figures with £610s' 
still .quoted,,but only got in special cases, and com~on plates ar~ 
read•ly obtamable at about £6 to £6 2'!. 6d., delivered in this 
district. 

Nothing further has been dono in connection with the corre­
spondence that has recently taken place between the Lancashire 
boilermakers_ nod t~e assO?iate~ steel boiler-plate manufacturers 
on the q uest1on of d1fferent•a.l puces between Lancashire and tbe 
South of England. At the reduced rates moderate orders have 
been placed, but there is still no buying of any moment going on 
boilermakers for t~e most part being .very i!ldilferently off fo~ 
work, and not car1ng to buy beyond tmmedto.to actual wants 
Delivered Manchester district the Association ba.~is for Lancasbir~ 
boiler plate specifications remains at £7 2s. 6d., witlJ non-associated 
maken quotm~ £6 17s. 6d. per ton. Outside Lancashire boiler 
specifications umilar qualities of plates continue to be cut very 
low. 

Reports as to the condition of the coal trade in this district 
become less satisfactory. The continued exceptional mildness of 
the season is so largely restricting requirements for house-fire 
purpo'!eS that lessened time has to bo worked at the pits to prevent 
the accumulation of stocks, and four to five do.y11 per week 
represent.s the full average that iK just now being run. Although 
there is no actually quoted giving way in prices, sellers in many 
cases where they have surplus output under load which they are 
anxious to move, a re prepared to offer temporary conce ~ions to 
buyers to effoct clearances. 

The inland demand for iron-making, steam, and (Zeneral manufac­
turing purposes remains moderate, but with the restricted quantity 
of common round going away for domestic consumption, there are 
more than ample supplies, and prices are becoming difficult to 
maintain where sellers have to come upon the open market to 
secure orders. Tbe general list rates remain without quotable 
change, and for the most part are steady at about the prices that 
have boon ruling for some time past; special clearance sales are 
however, here and there put through at something under th~ 
current quotations, but these transactions do not represent any 
general or permanent giving way in prices. At the pit mouth 
steam and forge coals range according to quality from about Ss. and 
Ss. 3d. to Ss. 6d., Ss. 9d., and 911. 

A generally steady position is maintained as regards all descrip­
tions of engine fuel, and it is exc(lption:ll where collieries bavo any 
surplus suppliel!. The depressed condition of tbo hou.se-fi re coal 
trade, and the consequent lessened screening (;f round coo~ 
necessarily causes a corresponding lessened production of slack, and 
of some special sorts there is rather a scarcity. 'l'bo demand for 
steam purpol!es is not above the average, and consumers have no 
difficlllty in covering their requirements. The outlook is, however, 
one of firmness so far as prices are concerned, O\ving to the 
diminished production of slack, and current rate!! for nil descrip· 
t ioos of engme fuel are strong at recent quotations, best slack 
aver~ing 6s. 6d. to 7s., medium 5s. 6d. to 6s., and common 4~. 3d. 
to 4,q, 9d. per ton. 

Only a very indifferent business continues to be reported for 
Ehipment, and prices are still cut low to secure cargoes, especially 
where collieries have surplus output accumulating, which they are 
anxious to clear away promptly. Delivered Mersey ports, steam 
and forge coals average about 9s. 9d. to 10s. 3d. per ton. 

Barrom.- There is no change to note in the hematito pig iron 
trade, althongh it is generally believed it is on the eve of a new 
career of activity, as indications a.re being multiplied showing that 
in the early future a much fuller demand will be experienced tbao 
for some ttme past. Makers report in some cases they are so well 
sold forward that they cannot at present negotiate for any large 
deliveries of metal at forward date~. This condition of things i 
particulo.rly the fact in the case of makers of iron who are also 
makers of steel, and who aro depending on their own resources for 
a large make of crude iron. Prices s.bow no variation. Makers 
still quote 59s. 6d. net f.o.b. for mixed Bessemer numbers, and 
warrant iron is at 58s. 6d. net cash sellers, buyers 3d. less. Sales 
of warrant iron are on a small scale, but the stocks held at Barrow 
have been reduced during the week by 1022 tons. The total stocks 
held in the district represent 2'2,093 tons, or 2210 tons decrease 
since the beginning of the year. 'rho make of the district is well 
maintained, and 36 furnaces a re in blast, being tbo samo number as 
in the corresponding week of last/ear. 

Iron oro is in good demand, an native sorts are especially active 
at 12s. not at mines. Spanish ores are at 16s. per· ton net at West 
Coast ports. 

The steel t rade is very well off for orders in every dep111·tmeot 
except that of Siemens-Martin's. Shipbuilding material generally 
is quiet, Lut Bessemer steel of o.ll sorts is in very active demand, 
and rails are particularly brisk. 'l'be trade doing is on home, 
foreign, and colonial account, and there is life in the demand from 
all these sources. Prices are st.eady at £5 5s. to £5 10$. per too. 
Hoops, billet.s, and merchant steel are steady. 

Shipbuilders report no new orders. Some hopes are entertained 
that ono of the two new Cunarders will be built at Barrow. The 
demand for new shipping tonnage is very weak, and prices aro 
lower than they have been for years. 

Shipping ret.urns from West Coast ports show that 6559 tons of 
pig iron were exported last week, together with 9456 tons of steel, 
showing a decrease of 5211 tons of pig iron and 1934 tons of steel, 
as compared. with the. correspondtng week of last year. The 
aggrega·e sbtpments thts y~ar have reached 46,683 tons of pig iron 
and 64,10S tons of steel, bemg a de~rease of 11,228 to~s of pi$' iron 
and 2024 tons of steel, compared w1tb the correspondtng per1od of 
last year. 

Coal and coke are firmer, o.nd there are much better futuro 
prospect!, but prices keep low, as competition for orders is very 
keen. 

THE SHEFFIELD DISTRICT. 
(From our oum Oorrupond~. ) 

SOUTII Yorkshire coal bns not been in brisk demand In house· 
b~ld sorts since last. repor~. 'l'he chief reason is the extremely 
m1ld weather no1v bemg enJoyed for February. At tho same time, 
although rumours of a probable reduction of 6d. per ton arc 
circulating, we have not heard that any such lowenng of values 
has taken place. The fact is the market seems able to absorb all 
t~at is bro~gbt to it, and. '!ery littl~, indeed, is going to stock. 
Stlks tones, m the best quahttes, are st tll fetching up to 13s. 6d. and 
14s. per ton ; Barnsley house, 128. 6d. per ton for best.s; seconds 
and nuts, from 10s. 6d. per ton. 

In stoa.~ coal there is rather less doing for export. 'rho orders 
from Amencajlaced eleven mo11ths ago are now being completed. 
Tb?se in ban . for the trans-Atlantic markets are much hgbter, 
wb1lst_ tb~ bustness done across tbo North Sea is diminishing, as is 
usual m February and March. The home business remains pretty 
much as usual o.t this season of the year, values being maintained 
at the old rate. Steam coal bought in the open market still fetches 
~ore tha~ the contract pricevf V<~. per ton. Although tbo Denaby 
dtsl?u.te st11l drags along tbo company i ~ reported to h~ve obtained 
llutlictent h1\nd11 to work the <.:adeiJy pit, and may bo expected now 
to keep fi~uring more largely in the official retur011. 
~hero 1s rather less demand for gas coal, the bright \Veatb~r 

easmg the demands upon tbo converters. Small coal continues m 
languid request, although there is rather more doing than formerly. 
For coke the call is fairly good, rates remaining unaltered at from 
12s. 6d. to 13s. per ton for best unwMbed smelting samples, whilst 
washed fetches from 138. 6d. to 14s. per ton. The supply is not in 
ex~ess of the market, but thoro aro signs that coke IS going to be 
bnsker. 
. In tbo iron and steel trades 1·oports vary considerably. 'l'here 
IS rather loss doing in crucible steel, but busines.<J, compared with 
tbo corresponding period of lnst year, appears to bo bott.er. Several 
of the lk111 1 ha\'c 111orc furnaces at. work, and men nrc making 
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more time. Manufacturers complain that although the raw 
materials necessary for steel-making can be bought on easier terms 
than a year ago, coke and other necessaries keep dear, with a 
tendency rather to stiffen. Thesa sign~ are taken as indicating 
early improvement. There is no great change in the iron trade, 
and prices remain as formerly reported. 

In the engineering establishments much more work could easily 
be done, and there is considerable complaint in mills and forges. 
There is not likely to be much improvement till further Government 
orders a re received to keep the maehinery employed in manipulat­
ing the steel. Better accounts a re being received in several railway 
material departments, notably in wagon and carriage manufacture. 
The effect of recent combination in the large firms is being fel t by 
the independent concerns, as the reduction effected in working 
expenses and management where the principle of co-operation has 
been adopted in large es ablishments is difficult to meet in the 
case of several works outside the combination. The increasing 
competition in tram rails, points, crossings, and other accessories 
of tramway equipment, is l:aving the usual effect of reducing 
profits. Mnch business, however, i~ still being done, although 
several of the cities and tbe larger towns have now obtained the 
bulk of the material they need. 

Among the minor trades which have recently improved are 
those engaged in tools for mining and excavating purposes. The 
improvement extends both to the home and di.~tant markets. 
Manufacturers state, however, that they find difficulty in obtain­
ing materials for handling tools. The wood comes from the United 
States, where, through the trade being now under the control of 
the Trusts, prices have advanced q11ite 50 per cent. The principal 
colonial market a t present for mining and excavating tools is 
South Africa, where the enterprise shown in es'ablisbing agencies 
and sending out travellers is now bringing the firms and companies 
the long-waited-for reward. 

Tbe d irectors of Messrs. John Brown and Co., Limited, Atlas 
Steel and Ironworks, Sheffield, intimate to their shareholders that 
the arrangements for the amalgamation with Messrs. Thomas 
Firth and Sow, Norfolk Works, have now been completed. A 
special meeting is called for the 24th inst., at which a resolution 
is to be proposed for the appointment of .Mr. Bernard A. Firth a 
director of the Atlas Company. It will also be proposed to add 
to the articles of association a fresh article empowering the 
directors to establish local boards, local managing or consulting 
committees, or local agencies in the Uni ted Kingdom or abroad. 

NORTH OF ENGLAND. 
(From our OtDn. C'orruponc.ltm.) 

MAKERS of pig iron in the North of England have reason to be 
satisfied with the existing condition of tbe market. It is certainly 
far better than nearly all other branches of the iron and steel 
industries in the district. and prices are moving upward, slowly, it 
is true, but yet steadily, and they are not likely to get worse now 
that what is always a more active period of the year is at band. 
And if they have been able to keep up prices over the slack winter 
time, they may well expect to maintain them, at any rate, if not 
advance them, in the spring. The warrant market has been 
decidedly stronger this week, the upward movament being induced 
partly by the rise iu copper, some of the speculators in which have 
turned their (attention to pig iron, as in the iortbcoming season 
there may be possibilities of operating advantageously. Owing to 
the more active business, Cleveland warrants have risen this week 
to a price higher than anything reported this year, or , in fact, 
since the early part of December, and the difference between 
Scotch and Cleveland warrants, which a short time ago was 6s. 3d. , 
i& now no more than 5s. l~d. 

The situation for Cleveland pig iron makers is thus growing 
more favourable, and the prices of foundry qualities have been 
raised, until No. 1 is now at 50s., No. 3 at 47s. 9d., and No. 4 
fouo~ry at 47s. 3d., and both makers and merchants are quoting 
the~e figures. What is more si~ni fic&.nt i11 that the prices both of 
warrants and makers' iron are h1gher for forw&.rd than for prompt 
delivery. Grey forge is somewhat weak in price, as it is plentiful, 
and consumption is much Cllrtailed on account of the depression in 
the local finished iron trade. It can readily be bonght at 45s. per 
ton, and thus is relatively a good deal cheaper than No. 3. White 
pig iron is generally 6d. per too cheaper than mottled, but the 
supply now is rather ebort, and both are quoted at the same price 
-4'448. 6d. per ton. 

The hematite pig iron makers of this d ist rict have l:ooked a fair 
number of orders during the last few days, mostly on export 
account, and Italian consumers have bought rather freely. The 
make has also been reduced, which improves the position of the 
producers, who can realise and are not prepared to take less than 56s. 
for mixed numbers of East Coast hematite pig iron. Some of the 
merchants early in the week sold odd lots a t 55s. 9d. per too, but 
business at that figure has not since been possible, especially since 
the price of Rubio ore has been advanced 3d. per ton, viz., to 
16s. 3d. per ton delivered c.i.f. Middlesbrough, more having to be 
paid to the Spanish mine owners, who hold the whip hand of the 
merchants and consumers at present. There is a good deal of 
complaint about the poor quality of the Rubio ore that has lately 
been supplied, and the ore merch1ot is not in a very enviable 
position. 

This week the Norman by I ronworks Company, Middlesbrough, 
have blown out for re-lining a furnace producing hematite pig iron, 
leaving them with two at work out of four erected. This has 
rather tended to strengthen the local hematite iron market. It is 
now intended to blow in the Coatham I ronworks this week ; in fact 
the blast is to be put on to-morrow (Saturday), and the two furnaces 
- which have been idle for over sixteen years-will produce ordinary 
Cleveland pig iron. The owners-Messrs. Walker, Maynard and 
Co., Limited- pr?pose to counterbalance this reopening by blowing 
out some of their &dear furnace3, which need re-lining. The 
local consumption of Cleveland pig iron will be increased before 
the close of the month br the reopening of Messrs. Dorman, Long 
and Co's. Britannia Stee Works, Middlesbrough, which are a'most 
the largest in the district, and which have been stopped since last 
August in order that new machinery might be put m. The new 
engines and machinery have been experimentally run this week, 
and worked very satisfactory, so tba t there is nothing to hinder the 
early reopening of the works. 

Atl increased number of inrJuiries a re received from America 
both for Cleveland and hemati te pig iron, but orders do not follow; 
these fall to the share of the Scotch producers, who, because they 
can avail themselves of the regular liners from the Clyde to 
America for the conveyance of the iron, can better deal with 
orders for small quantities, such as are now the rule. This month 
not a single ton of p~ iron has been shipped from the 'f ees to 
America, but there ts a good deal due for February delivery. 
There is, however, a difficulty experienced in chartering steamers. 
There are plenty laid up, but owners <'annot see their way to put 
them in commi!'sioo again for a single voyage, especially when 
freight rates are so low, and the probability of securing other 
freights so poor. To make up for the larger deliveries of Scotch 
iron to America, the Scotch consumers of pig iron are taking more 
Cleveland pig iron- more than, in fact, has ever before been 
known. 

The steel rail-nakera a re continuing to do a very good t rade, and 
expect that the demand will become better still, taki~ into 
accollot the railway extensions that are projected, in Iodta and 
South Africa especially. The mills in the North of England a re 
turning out rails to their fallest capacity. Fully £5 10s. net at 
works has now to be paid for heavy steel rails. More inquiry for 
cast iron chairs must be reported, and the price has become stiffer 
at £3 129. 6d. per ton net at works. 

Plates and angles are in very poor request, owing to the depres­
sion in the shipbuilding industry, but it is expected that with the 
expected settlerneot of tbe troulole with the joinors and plumbers, 
the experience will improve somewhat. The output of plates and 
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angles by the mills in the North of England cannot be even half of 
what it was in the bnsy times, as so many of the mills a re 
altogether closed . Steel ship plates are quoted at £5 10s., steel 
ship angles at £5 5s., iron ship plates at £6 5s., iron ship angles at 
£6 2s. 6d., and packing iron at £5 lOa., all less~~ per cent. f.o. t. 
The rise in hematite pig iron makes the condition worRe for the 
manufacturers of the linished material, who cannot put up their 
prices in proportion. Common iron bara a re in quiet request at 
about £6 5s. less2! percent. f.o.t. 

Ia the en~ineering industry nearly all the men have agreed 
to tbe mod1fied claims of the employers. The new engine 
works of Messrs. Robert Stephenson and Co. at Darliogton are 
fully occupied. A few days ap:o they shipped the first engines 
which they have constructed at this establishment - four 
coup'ed bogie upress locomotives for the Oudb a.nd Rohilkund 
Railway in India. They are buildin~ several express engines for 
the South-Eastern and Chatham Ra1lway to work the continental 
mail trains between London and Dover. These engines are to 
bo.ve cylinders 19io. diameter ; heating sur!o.ce, 1505 square feet ; 
working pressure, 180 lb. The total weight of the engines in 
working order will be 90 tons. A contract for several goods 
engines for the Cambrian Rg.ilway Company has also been 
secured by Messrs. Robert Stepbenson and Co. 

The coal trade has slackened off appreciably, the cause being 
found in the curtailment of the American demand, the iLJcrease 
in which brought so brisk a time for the coalowners of this 
district. 

NOTES FROM SCOTLAND. 
(From our oum Oorr~.) 

THERE has been a better feeling in the iron market tbis week, 
with more disposition on the part of consumers to purchase. 
The business done in the warrant market has been chiefly in 
Cleveland iron, Scotch warrants being still confined to few 
bands, and difficult to dispose of. Tbis state of matters is 
accounted for largely by the fact that iroomasters' prices have 
been tending lower, and consumers can ree.dily obtain supplies 
direct from the ironworks. 

Several considerations have tended towards a firmer feeling in 
the market, among them being an improvement in the 
south, and more encouraging repor ts regarding the state 
of t rade in the Midlands. But our market appears to have been 
chiefly affected by the settlement of the wages dispute on the 
Clyde. It was feared a week or t wo ago there might be a 
strike, but the workmen have accepted the reduction of 5 per cent., 
and this has been a great relief to all concerned. 

Scotch warrants are quoted 53s. to 53s. ld. cash, and 53s. 3d. 
one month. Business has been done in Cleveland warrants at 
47s. 7}d. to 47s. 9d. cash, 47s. l Od. for delivery in seventeen days, 
and 4rs. lO~d. to 48s. l ! d . one month. Cumberland hematite is 
quoted 58s. 9d. to 58s. 6d. cash, and one month, ~ellers. ' 

There is a s teady business doing in Scotch hematite pigs, which 
a re quoted 60s. 6d. per ton for delivery in railway trucks at the 
West of Scotland steel works. 

The prices of l:>cotcb makers' iron a re fairly steady. G.M.B., 
No.l, is qooted at Glasgow, 57s. ; No. 3, 52s. 6d.; Wisha.w No. 1, 
57s.; No. 3, 53s.; Carobroe, No. 1, 59a.; No. 3, 56s.; Clyde, 
No. 1, 63s. 6d.; No. 3, 58s.; Gartsherrie and Calder, Nos. 1, 64s.; 
Nos. 3, 58s. 6d. ; Summer lee, No. 1, 68s. ; No. 3, 58s. 6d.; Colt­
oess, No.l, 69s. 6d.; No. 3, 59s. 6d.; La.ngloan, No. 1, 69s. 6d.; 
No. 3, 58s. 6d. ; Glengarnock at Ardrossao, No. 1, 65s.; No. 3, 
57s. 6d.; Eglintoo at Ardrossan or Troon, No. 1, 58s.; No. 3, 
54 ... 6d.; _Dalmelliogtoo at Ayr, No. 1, 58s. 6d.; No. 3, 54s.; Shotts 
at Leith, No. 1, 66!'. j No. 3, 58s. 6d.; Carron at Grangemouth, 
No. 1, 67s. ; No. 3, 58s. 6d. per too. 

The shipments of pig iron from Scottish por ts in the past week 
amounted to 7617 tons.z. compared with 3774 in the corresponding 
week of last year. uf tbe total, there was dispatched to the 
Uni ted States 700 tons, Canada 560, South America 160, India 45, 
Australia 185, France 60, I taly 905, Germany 41, Holland 300, 
Belgium 20, China and Japan 160, other countries 45, the coast­
wise shipments being 4436, against 2125 in the same week of last 
yea.r . 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were larger than nsual, amounting to 12,920 tons, showing 
an increase of 6874 tons over the imports in the corresponding 
week of 1902. 

There a re 42 furnaces making hematite, 39 ordinary, and 5 basic 
iron, the total of 86 furnaces thus blowing in Scotland comparing 
with 82 at this time last year. 

Since last report the stock of pig iron in Glasgow warrant stores 
has been reduced about 700 tons, but the tE:ndency to remove iron 
from store is rather falling away, owing to the case with which 
supplies can be obtained di rect from the ironworks. 

'f he demand for finished iron and steel is slow, but it is a matter 
of congratulation that a dispute in the engineering and ship· 
building trades has been averted. A few fresh orders a re reported 
to have been placed with shipbuilders, and if the freight market 
should begin to show a decided improvement, the likelihood is 
that there would be more doing in the build10g of merchant vessels. 
At present, however, shipowners have very little inducement to 
extend their enterprise in that direction. 

Among tbe fresh orders just placed a re 300 30-too wagons for 
the Caledonian Railway Company. The order is a large oue, and, 
as the company is anxious to have delivery as soon as possible, it 
has been distributed amon~ a number of firms, these being the 
L~eds Forge Company, Lim1ted; R. Y. Pickering and Co., Limited, 
Wishaw i the Amalgam11ted Company, Limited ; the Birmingham 
Wagon \A>mpany, Limited ; Hurst, Nelson and Co., Limited; and 
W. R. Rensbaw and Co., Limited. 

The coal trade is, on the whole, in a fairly satisfactory state. 
The total shipments in the past week from Scottish ports were 
217,454 tons, compared with 210,911 in the preceding week and 
182,576 in the correspondin~ week of iast yea r. There has been a 
falling off of 50CO tons in tlie exports from Fife, but this has been 
more than made up at other ports. The general feeling in the 
inland t rade is slightly easier, and in some distric:ts the output is 
not very readily carried away, but, OB the whole, the t raders in a 
satisfactory conditioo1 and prices are fairly well maintained. 
Steam coal is quote<l at Glasgow ha rbou.r, 9s. 9d. to lOa.; ell, 
9s. 9d. to 10s. 6d.; and splint, 10s. 6d. to 10s. 9d. per ton. There 
is a brisk inquiry for splint c:oal, and coal for manufacturing pur­
poses is generally active. 

WALES AND ADJOINING COUNTIES. 
(From our OtD7I. Ourruponc.ltm.) 

TKB coal t rade Sub-committees have been bwrily occupied of late 
in schedul.ing all information from the collieries regarding tbe 
practice observed with reference to the supply of coal to the 
colliers. This is for the use of the General Committee at the next 
meeting. One is reminded, by the mass and the difference of 
method, of the labour once undergone by the founder of the 
sliding-scale in gathering material for the formulation of his 
system. If the success attained by the latter be ~ained by the 
Joint Committee also, one of tbe stumbling-blocks w1llue removed. 
The belief in an amicable settlement is retained, though there are 
objections raised by the Federat ion to a longer settlement than 
that of twelve months. This, many critics coru~ider too short for 
trial. In the anthracite district, from one end to the other, the 
suggested •: combination" is n leading topic, though beginning to 
a ronse less mterest. 

One authority says that prices have tumbled down considerably 
Hince the boom, and are some 6s. lower. At the pit's mouth a 
common quotat ion is 12s. per ton. This is thought to be favour-
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able to the scheme. Best malting this week was quoted from 17s. ; 
Swansea Valley big vein, 1211. 6d. ; culm is stiffening, and is now 
at 4s. 9d. Steam coal at Swansea is at U s.; house, from 14s. 6d. 

At Cardiff the g reat complaint is non-arrival of tonnage ; but 
one day-Friday-last week, thero was an exceptionally goo:i 
despatch, no less than twenty-nine vessels, some of large to~nage 
being sent away with over 75,000 tons. A statistician works this out 
as of the value of £35,000, t!lking small, bunker coal, &c., into 
consideration. Monday's p:ices for best steam were as low as 
13s. 6d., and mid-week no improvement was shown. T~e only 
good sign was in an active forward market, and there 18 some 
expectation that better times a re ahead in steam. House coal h~ 
been a disappointing market this season, and even now demand te 
fa lling. Small steam is tolerably brisk ; supply g reater th~n 
demand. Moomoutbshire semi-bituminous dull . Patent fuel m 
fair inquiry, and Swg.nsea makers are more hopefu_l ; pric.::s ratb~r 
low. Uoke industry ~tood and prices fi rm. P1twood ~ agam 
suffering from large impor ts. The fi_rst indic.>.tious of fa1 r tr~do 
bring over cargoes from Ireland, Spa10, and France, and pnces 
d rop. They are down 6d. this week, and sales vary from 16s. 9d. 
to 17s. 

At Cardiff an improvement is shown io outward chartering, 
West Italian ports, Plate, Genoa, Marseilles, a re all looking up. 
Mediterranean not brisk. 

The Transatlantique Company has entered into a rrangements 
for 175,000 tons steam coal, priced from 13s. 3d. to 13s. 7~d. 
Cambrian collieries have secured 100,000 tons; Naval, 50,000 j 
and the Universal, 25,000 tons. . 

The Johnston line, Swansea, opened b!.!Biness well last week wtth 
its first clearance of general cargo for por ts in Greece and the 
Danube. 

At Dowlais it is s tated that a couple of furnaces of the old type, 
which a re now being demolished, will be the site of the most 
modern examples of furnace construction. Similarly in other 
parts of tbe iron districts g reat changes are being carried out. At 
.Nettlefolds the new works are on the eve of starting . The blast 
furnaces at Landore with their new equipment a re doubling the 
output, and at Llanelly W. Thomas and Co. have a great scheme 
of extension in their steel departmentl for which already the re­
quirements for mills and engines are being placed. At Llaosamlet 
another furnace is in preparation. Pig iron has gone up 3d. 
Rails and bars remain unchanged in price. Sheets (steel) are now 
up to £7 17s. 6d., and iron £8 2s. 6d. Tin-plate dispatches have 
been very large- 117,323 boxes; receipt from works 56,863 boxes; 
leaving etocks down to 144,402 boxes. Buyers a re ptessing for 
reductions, which are not likely to be conceded with biock tin 
and steel loars at present prices. The trade is only partially brisk, 
as Llanelly complains of slackness, and shutting down some works 
is in contemplation. On 'Change, Swansea, this week the fur ther 
a~vance in block tin to £136 7s. 6d. was considered. There will be 
a strong effor t not only to retain present prices, but, if possible, 
obtain higher figures. Spelter works a re very busy, and S wansea. 
Valley indust ries a re generally in a. satisfactory coodition. Ten 
refineries in full d rive at Dillwyns, Vivians, Morriston, Middle 
Bank, Morfa, and Grenfels are a ll active. 

Steel rails continue strongly in evidence. At the close of the week 
2000 tons went to Kurachee, with 500 tons railway iron from Cardiff ; 
and large consignments have been going since to hc.me destinations, 
principally from Newport. The vitality in the Welsh iron and 
steel trades continues to attract notice in various quarters: Dublin 
has been sending la~e quantities of old rails and scrap to Swansea, 
Beliast 350 tons old trOD to Newpor t, and Plymouth, Portsmouth, 
and Southampton are supplying scrap steadily. From Rotterdam 
to Newport a varied consignment has come in, including the nsual 
steel sheet bars, a quantity of steel wire, and some steel wire 
nails. Jronmaaters m Wales are complaining of tbe falling off 
in demand for steel bar, but, fortunately, steel rails a re in demand, 
and the large works, such as Dowlais, Cyfa rtbfa, and Ebbw Vale 
are busy with ore imports from Castro, Dud don, and Bilbao. Llaoelly 
is complaining of deficient t rade, but one day this week imported 
five cargoes of pig iron, one of scrap from Preston, and one of bars 
from Rotterdam. 

The keel plate of a new armoured cruiser was laid a t Pembroke 
Dock last week. The length is to be 480ft., tonnage 13,000, and 
speed 22! knots. 

The Railway Servants' Union decided a few da) s ago to abandon 
all other suggested proceedings, and to pay the Taff Vale Railway 
£23,000. 'l'his step i .<! regarded with approval, and now in trades 
union industrial h istory the contest will be relegated to those of 
celebrated causes. 

'f be Taff Vale d irectors will now have a free hand to enter M 
pioneers upon electric traction. I hear that they have decided to 
carry out experiments on one of their branches, a::!.d shollld it be 
successful, it is probable that it will be generally adopted by them. 
This, railway men regard as amongst the probabilities, though not 
in the near future. 

Another new colliery company is announced, the Coronation 
Collieries, shares at a popular figure, one that is steadily gaining 
ground. Briton Ferry, Aberdare, and Tredegar capitalists. 

Port Talbot, Rhondda, and Swansea Bay, and Taff Vale, all show 
improved revenue returns. 

On the eve of my dispatch I hear of the death of an eminent 
engineer in North Wales in the person of Captain Benjamin 
Williams, who has figured in most of the lead mine operations as 
engineer. He was also engaged in various important tunnelling 
operations, both in England and Wales, by the London and North­
Western Hailway. He was in his seventieth year. 

0!' Saturday evening, Mr. G. M. Stevenson, now a COD.IIul.ting 
engmeer at Cardiff, who was for nearly twelve years engineering 
manager at the Wern Works, was presented with a costly high­
speed indicator by the workmen of those works. 

NOTES FROM GERMANY. 
(From our OtDn. Corrup~.) 

TH18 week's account~! concerning demand and employment on 
the Rbenish-Westpbalian and Silesiao iron market have been 
tolerably sat isfactory ; the tone all round is fi rmer, and more con• 
fidence is shown in tbo future development of tbe iron iodu8try. 

A tendeoc;y upwards has been perceptible in most department~! 
of the Silesiao iron ind~try, and the rolling mills could obtain 
better prices in several in8taoccs, homo consumption -having 
decidedly improved. Girders a re in moderately strong request, 
and the sheet mills have also been well occupied, while the heavy 
plate trade, though generally more lively than in former weeks 
still leaves a good deal to be desired. ' 

In Rheinland-Westphalia many works have secured orders for 
several months ahead, and there is increasing employment re­
ported fro~ m.ost- ~eJ?&rtll:lents, only prices !ire still Uflll!ltisfactory. 
Coos.umptioo :m p~g 1ron 1mp roves. 'fhe Stcgerland p1g iron coo­
veotJOo ~as sold. 10,000 t. 20 p. et. M. spiegeleisen to America, 
to be dehvered t1ll end of June of present year. Scrap iron is in 
languid request, while for billets and blooms a very strong demand 
~as ~xperieoced u_pon th.e week. In gl:de~, plates, and hoops, 
mqwry has been 1mprovmg lately, but 18 still far from brisk or 
extensive. There is much life stirring in the wire department. 

An abatement in demand could be felt on the German coal 
market so far as house coal was concerned. The requirements in 
engine fuel have been fairly large, and are likely to increase. The 
syndicate collieries of the Ruhr district last month yielded 
400,000 t. more than during January last year. A good export in 
coal is being done from .Rbeinland-Westpbalia to France and 
Be~u~, a'!d Rhine ~hipruents increase. 
. P1g rron 1.s very quret. and neglect~d on the Auiltro-Huogarian 
troo market, an~ there I<J o!'t the .slightest symptom perceptible 
of the usual revtval and spnng busmess. All branches of the iron 
and steel trade are in a very poor condition. Some of the 
Bohtmian machine factories have secured orders from sugar mills, 
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but tbeso oro bnrdly sufficient t.o socuro moderot.oly good employ ­
moot, and mnny abop1 have been forced t.o restrict tbell' oporotion~t, 

Ahu cool Id in very dull roque~t in Auetrio-llungary, whilo coke 
11hO\\ i a fair hvchn~~'· 
Change~ CJf 1mporhoco cnnoot bo stated t.o hove taken plnce on 

the Frunch 1roo mnrkot ; bu~inc 10 the Vopartmeot .1\ord hos 
~howo -.emu ~hKh~ 1mpro,·omont, ond in tho llnuto-Mnroo too a 
hvoly trLdl! C<'ll 1nucs to oo trun~~ac'cd, while in tho Ardonncs 
Yory httlo hlo li ~t1rnng . 

'lho pricc!l Cor coal remtun exceedingly firm in Franco, n!l demand 
all round u strong, nod the tone ol tbe market dcc1dcdly Mtis­
fi\Ctory . 

'l'ho;~ !ltr.mg tond<.ncy of former weeks has boon well maintained 
on tho Bolgum iron markot, nod though prices are unaltered for 
tbo pro~cnt, there i ~ good reo~on to expect. a rise in quota tions in 
tbo 1mmcd1ato futuro. Girders nro in noimoted reqoest, nod fet.eh 
115£. p.t. Lo.b. Antwerp ; forgo pig, 63f. p.t. , frco Athus, nod 
67f. t.o ~M. p.t, free C.'bnrloro1; roundry pig, tsOr. p.t., frco A thus; 
nod bn~nc, UH. p. t. llor8, No. 2, 135£. p.t. for inland consumption, 
nod £ 5 2.:1. Od. ror ox port. Iron plates, No. 2, 135£. p. t. for homo 
domnnd, nod £5 I, , for O>. JlOrt. ; plotcs in bnsic, 140£. p. t. for inland, 
and £5 &. for foreign consumption. Scrap iron ha.s been olfercd 
from nbr0t1d nt. U9f. p.t., froo Antwerp, being 11bipped os ballast to 
tbat port. 

Jn spito uf the mild weather cool ha.s remained very firm in 
~elgium, !'nd tbo~o is, con~e•1uontly, little prosp~::ct of a talliog olf 
m •1uotat10ill', wh1ch Jroomn.stt'rd bn1 L~:cn looking forward to. 
For amnii dry coni a slight ri"o bos taken place already, and pro­
duction up to ond of ~optcmbcr 111 rOJlOrtcd to have beoo sola at 
9 ·60f. a nd 10f. p .t. Hest steam cwlu1 bought at 14·50f. p.t., and 
tho prico for .Fu~ou C<lnl will bo 11 13f. and 15f. p.t. till ood of 
March of p resent yoor. C'oko is firm ; totalmo ko till ond of second 
quarter bn.s been sold, •1uotations v.uyiog bot weeo 18f. and 20f. 
p .t. 

'l'bo valu~: of tho ~orvian gcnernl export. in 190:2 ill stated to have 
bcon i:l, 103,3i~ £. , \\ luch is 5,5 1, 11:Jf. moro than in 1900, wbon 
value of ospurt reached tho b1g bcst figu re of OtS,521,950f. Frum 
beginning uf 1900 to cod c.f 190'2, total value of Servian export 
was :lO I,:S11,014f., which is, on an nverngo, 68,109,960£. annually. 
Jo' rom bcginmng of 11)90 to end of 1lll!:l ve.Juo of export was 
H J,ui:!.OJ:U., wbicb is, on on nvcrngo, 4 ,190,680£. per n•-.oum. 
'fho increase in vnluo of ox port tbUB amounts t o 20,000,000f. 

On .lo'ridny IMt t.bu Uormnn Emperor, with tbo Crown Prince, 
Prince H oo ry of Prussia, nod Princess llonry, vi~itod tbo works 
of Ludwig Loowo nt Berlin. 

AMERICAN NOTES. 
(Prom our own Oorrupqndmt.) 

Naw YonK, February .ilh. 
Ef«,IJT vos.~ols hnvo arrived d uring tho past tbrco days carrying 

32,!16~ tone of coal. During tbo Mmo time veesols carrying 11!,477 
tons lo't the other 11idu, and u dors woro placed for 1tS,6t>:l t uns. 
Other la rgo ord;,rs will uo placed very soon. '!'he ~:~carcity of coal 
is n sorioWI mnt.t.or nlong tbo Atlantic seaboard. Much industry is 
hampered by tho inab1hty of railroad companies to mako large nod 
sulhc1oot deliveries. Largo orclcrs bavo nl!lo been placed for pig 
iron nbro1d, and our depondcnco on foreign sources appears to be 
incr~mg. Steol billot.s bnve ndvnoced in price, the minimum 
prico at I'1U..sburg to·dn) bo10g 30 d ols. , while sheet bars arc bold 
at from 31 dols. to 32 dols. at mokors' mills. Foreign billets are 
influenced by lho advance in ocean freight rates, because of the 
largo tonnage ongogcd in tho transportation of cooL F oreign 
1ron, which hnd n downword tendency n t bort time ago, now 
6hows an ndvancin.g t endency. Steel billets h!lve recen1ly 
advanced 50 cents per ton under a p ressure fcom buyers, who fear 
any further delay 10 pro,·iding for summer nod autumn require­
ments. 

Stool rails a ro very strong, and could command higher figures, 
but it is contrary to tho policy of rail makers to advance prices. 
Another tunnel is p1 ojected m the interests of the New York 
Contml I~ilroad. lt will bo n hnk bot.woon this road ond tho 
J>onnsylvaojo, 1t will bo hnH n milo long, and 50ft. underground. 
'fho projected tunnel aystom under Now York City will rovolu­
t.iomeo transportation fncihtios, and ro~ult in many changes on tbo 
surfnco ll.ll t.o tbo disposition u! freight. .Rnilway engiDecrs nro 
now work1ng on pions which hnvo not yet boon mado public, look­
ing to a very groot inerOil.IIO in railway t ransportation facilities in 
nod a round th1s oi ly. Now York morcbnnts aro g reatly concerned 
over t.ho po~~ibilitieiJ of lo:~iog commercial prestige, ona they, with 
railroad mnoogors, a rc conferring M to tbo heHt methods t.o adopt 
for tho futuro to prowct. Now York trndo. 'l'hoy recognise that. 
steamships briog10g imports into this port must bo able to sec\lre 
promptly full outward cargoes. Now York never expects a return 
of tbo trnrup stoamorJ on a la rgo Ecalo. They havo boon driven 
out. by tho cargo ~>toamers of tbo Wh1t.o Star Line, tho AUaotic 
Tral'ljport Company, nod tho s tcomors of the German Iincs. At 
pra.ioot tho Now \ ork railruads have tboir facilities so absolutely 
taxed both in regard to locomohves and cars and road bods that 
they cannot pbysicnlJy compoto with other ports. Engines and 
cars might bo uddcd to any o:ttoot, but the trouble with Now York 
i11 dofic1onc) of road bods luading {rl)m it to tbo interior. The 
only remedy is tho onlargomcnt ot the Eric Canal t.o a sufficient 
o:ttont to compcnl!Ato for what tho rai lronds are unable to do. 

.!::very thing points to a woll·•usUiiocd activity in commercial and 
iodUBtnnl circles for month'! t.o come. Profits nro decHruog somo­
wb~:~t on account of advancing ra'' material, but. this is not a 
1101 ious matter as yet. Lnrgo crops will make every thin~ safe. 
Present h1gh pricus nro 11timulaliog an ior rcn!od acreage of wbont, 
corn, nnd cotwn. Tho country bM survived tbo elfects of ln.st 
yenr'1:1 short corn crop. 'l ho ruilroods nro ovory" hero cooge:~t.od 
with fre1ght; they nro moking b.g money, nnu planrung ooJarge­
monts on a grand bualo, and nru ent.oring into arrangements for 
l! upplics of 1ron and steel to carry out. proJected work. 

'J'bo copper market is ad,•ancing. 'J'he total amount of copper 
shipped t rom Atlnnt.ic JlOrt.s across U.1o water wa:~ 10,936 tons. 
Durm,g tho la.st week of Janua ry 3~35 tons woro 11hipped, making 
tho 11hipmoot1J for tbo ontiro montb 9625 tons, compared with 
15,<17·1 t0n11 for January, 1904!. liig tio1 is als) s trong, and 
deliveries for <oosum pllon in this country were t.ho lnrgost on 
record, amounting to :.saoo loos, whilo stocks wore reduced 3367 
toll!!. 'fho qunnllty afloat was very largo, making tho total visible 
supply for tbo country over 8000 tons. Pig lend is very active 
and the morkot ciQ8C~ firm at. 4.14!~. Tho American Smelting and 
Jle6ning Company has reduced its price nt St. Louis to 4 cents. 
Spoiler is quiet and firm at 4.b5 at l::it.. Louis. 

N1" Yomc, •·obruary lOth. 
Tbo Ponnsylvonin ltnil rond ( 'ompROy is now seeking author ity 

from its stockholders to increase it• capita l r>tock from 235,000,000 
dols. to 100,000,000 doh!. Of thi» increase iO,GOO,OOO dol.s. will bo 
expended in work already projected on various ports ofits systcm. 
.Much of thi~ will bo cxpondcd in and oround NowYorkCit). All 
of tho ra1lrood compnnic~ nru Jlnnnmg ndd1tional CApooditure · 
over tho.•o rC(;Cotly a nnCJunccd . Grcut. (hlficulty is experienced in 
obtaining o. n adc•Junte supply of moti\·o power and rolli'ng r.toclc. 
Engines oro being worked to deo.lh, and rolhngstock is being t umbled 
into tho scrop h eap despite tho intonso act ivi ty at e.Jl repair shops. 
Tho roilwny IIYIItOut will uo no cnomtous J- Urcboser of equipment. 
during tbi9 ycnr. A now steel uar plant of lnrgor capacity than 
any now o:usting is t.o bo erected near l'it.tsburg. The measure 
providing for tbo oxpondi turo of 82,000,C00d ols. on the Erie Canal ''ill 
now be p4b:!Od, Now Yor k people foul t.bat. in addition to provid 
ing a doop water way to tbo Lakes, it will be necessary t.o provide 
oxt.onaivo facilities tor tho handling of grnin a nd morcbnodiso nt 
tbi11 city in tbo wny of atntionnry and tlonting olovalors; docks, 
wnrohow.os, and other facilitio!!, 1 ho est.imo.ted cost of which has 
just boon announced at 1<1,000,000 dols. Recent figures a bow that 
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ret urns from 168,000 miles of railroad for lho pn.st yoor show .an 
incrca.!O in gro;,~ oar niogs over 1901 of 91 1999,:W~ dols. 'fho gama 
in gross receipt wore largely absorbed by augmented 011ponsos, 
duo to higher operating coat , bighor priced fuel, mat.orial, aupplius, 
nnd wages. 

'fbo copper markot is full of int.orost. 'fho coo3umption for 
190'2 wn.s tho lnrgcat. in tho history of tbo trade. D uring tho 
pn~t. sovon month~ ox ports from t.bo United States to Europe hnvo 
boon at tho rnt.o of about 11 ,000 tons por month. Should th1s 
rote cuntinuo for the rc11t of tho year it w11l denote a shrinkogo CJf 
at loa11t. 30,000 tons compnrcd with tbo proviuUB yonr. 1'1g tin 
mnrkot i11 somewhat irrcgulnr, latest quota~ion for SJlOt 28 ·if> dol.s. 
t.o:l8 · 9i~ dola. Lend is unchanged nl<1 · 12~ dols., spcltor is stondy 
at 4 · 95 tJols., nnd nt St. Louis 1 · 85 dol a. 

'fbo stool market prosont.s no features of special inter011t. 
Bu) er::~ nro nblo to remain out of tho market, hav1ng placed very 
largo orders, but. tboy will bo eventually obligod to moot t.ho terms 
of manufacturer>!. Production is still curtailed by causes 
frequently horotoforu roforrod t.o, namely, dofioioncy of fuel. 
RoJlOrt.s from Jlitt.sburg indicate maximum activity in all linos. 
Open bonrtb billets nro 31 dols. at mill, though thi'i price has boon 
sbndod in two or t.breo very lnrgo transactions. Bossomer Lillets 
a re scarce at 30 doU.. J$asic shoot bars nro 81· 25 dol&.; open 
hearth, 32 duls. ; beams nod cbannols aro q uoted nt. 1 ·60 dols. at 
mill ; sheured pintos, 1 · 60 dols. to 1· 86 dols. ; puddle bars, 33 dols.; 
rails 38 dols. fvr ~tandord sections; Bcssomor rods, 36 d ots. '!'be 
domnnd for merchant. pipe is very heavy in Pennsylvania mills; 
very little bWiiOO@ll is bomg done in iron or steel scrap ; ropcr t.s from 
Cincionat.i show very little activity in cr ude iron. J n a ll market11 
fimshod matorinl i• rnthor quiet, though an occasional large order is 
placed. 'fhuro i8 a very urgent demand for macbioery, ond nlnrgo 
volume of bul!inc!IS will bo submitted during tbo month or Marcb. 
Liboral orders ore being received from J::nglnnd, Australia, and 
Now Zcnland. Koginc.s, pump11, nod conveying machinery aro 
especially oct ivo, nod orders for eAport nro more froquont than 
they have boon for months. A groat doni of oil territory is 
now being opened up, and focilitic:~ for the handHng of it wi ll bo 
urcctc d, contracts for tmpplics now t:eiog placed. 'l 'ho fuel I}U~,. 
tion continuc11 to bo tho disturbing uno ; both antbracito und 
b1tuminou.'! minors will rocoivo an ad vanco, tbo former probably 
10 por cont ., tbo latter probably lG per cent. All the iolluenccs 
at work nppuar to ind1cat.o n higher cost in mnnufacturing in 
almost all linos. This does not necessarily involve no advance to 
consumers, as tho margin i~ sufficiently broad t.o permit of tho 
maintenance of current quotations. 

THE NEWPORT HARBOUR COMMISSIONERS' 
WEEKLY TRADE REPORT. 

STl!AM coni morkot is cosier, and for prompt sbipmonts pric~s nro 
lower. llouso coal unchanged. 'l'IJo quant1ty ot coal shipped for 
tbo wcok ending ~'obruo.ry 14th was 51:!,276 tons. Foreign, 45,119 
tons; COMt.wiso, 13,0!J7 tons. Imports for week ending February 
l ith :-Iron oro, 11050 tons; stool bars, 3137 tons; pig iron, 
950 tone ; •crnp, :J60 tons ; boards, 71ti loads ; pitwood, i 66a 
loads. 

Coal: Best steam, 123. to 12.:1. 3d.; seconds, lls. 6d. t.o 118. !ld.; 
hou~e coal, bost, ) (is.; dock screenings, is. 3d. ; colliery small, 
o~. 9d. to 7s. Pig iron; Scot.eh warrants, 53s. 3d.; bomnt.it.o 
warrants, 58s. Od., f.o.b. Cumborland prompt; Middlesbrough No. 3, 
4&. Id. lron oro : Hubio, 14.8. 9d. to 15s. ; 'f afna, 15s. 6d. Steel: 
Hajls, heavy sections, :£5 5s. to £5 10s.; light ditto, £6 5s. to 
£610s., f.o.b.; .Boasomor stool tin-plate bars, £4 10s. t.o£4 12s. Od.; 
Siemens st.eol tin-plnt.e bars, £4 1:ts. 6d. to £.1 16s., nll delivered 
in the district, c!11!h. Tin-pintos: Bossomor steel coko, 128. 3d. to 
128 . .J~d.; Siemens, coke tinish, 12s . .J~d. t.o 12s. 6d. Pit.wood, 
lis. ox ship. London J::xchango t.olograms: Copper, £57 l is. 6d. 
t.o £58 j s~raits tin, £1:J5 i~. lid. t.o £135 103. !''reights fir m. 

A RUI,..., IAN AontcULTORAL Suow.- Tho I mperial Mo~ow Agri­
culturnl Society, followini t.be oxnmplo of our own similnr hody, 
intends, wo a ro orodibly 10£ormod, to hold a show in tho coming 
sllmmor on its own model oetates, ooar Moscow. 'fbo loading 
British manufacturer~ will probnbly be a.skod to exhibit examples 
of their work. Our trade 10 ngricultural implements with HUI!Sia 
is of no lit.tlo iruportnoco, and in fnco of the competition which 
wo hnvo t.o moot., 1t is dos1rnblo th1t no opportunity or retaining 
and enlarging that market should be lost. 

<.:.\ROORONDt'M.-'fbis romarkablo substance is n sil icide of carbon 
formed by tbo ootion of carbon and silica at tho bigb temperature 
of tbe electric arc. Jt Wll.ll first obtained accidentally by Mr. 
Achoson, in Amoricn, in 1891, in endeavouring to produce 
artificial diamonds. In fact, cnrborundum is ooithor more nor le-s 
than an artificial dinmond, and there foro Mr. Acbcson was in a ~cnso 
succotsful, and doubly so if nccount. be taken or tbe large nod 
imporrant. field it mny perha ps occupy in the futuro as a refractory 
mat.orial, to soy noth1og or it.s nbra.s1vo properties. Carborundum 
iu crystal of some beauty, combining io 1tself all the prismatic 
cololli'IJ nod lho sheen of s1lk ; it is nearly a.s bard aa the diamond, 
qui to lllfusiblo, and oven proof against boiljog ncid. A pi.x:o wbito 
bot con bo plunged into cold wntor without nfTocLing it. It is 
propnrcd 1\8 n powder, to bo subsequently mode into a pla.st.icpaint, 
wh1ch is used to cover t.ho inside or a furnace, kiln, or rot.ort, '·"·• 
the firo-brickl!, nft.or litting, ore painted, and this thin protec­
tion is, wo a ro told , nb~lutoly sufficient t.o prolong tbe life of the 
bricks many times ovor. Jo'or special tradOll, such as comont. 
calcination 10 rolcuy kilns, tbo thickness of the carborundum must 
bo much gront.or, but 11pccial bricksnro being o"porimonted "itb for 
this purpo o. Mr. Uront. &illie, of Charlt.on-road, Ulnckbeatb, 
S. E., bll.ll boon for ~omo timo conducting experiments witb 
carborundum, and hn<J, wo undor<~ t.and, boon nppomtud 110le agent 
for t.bo ~alo ot cnrborundum in tbo J...ondon district. 'fho process 
of manuJnct.uro bOil boon patented by JJorr Engol, of Dlit<Soldorf. 

.M t:CIIAN ll'AI. E NOlNl!CRINt: o~· .Mo o&rtN COLLtt:nres.-At tho 
meeting of t ho Birmin~bum Association of Mechanical Engineers 
bold on Snturday evelllng at tbo Grand Hotel, thoro waa n largo 
number of mombors pro6ent to listen t.o a popor on " The 
Mcchanica I ~;nginooring of Modern Collieries," road by Mr. 
Bard ill, of AHt.on. 'fbo spoakor traced tho development of variotlll 
a pplinocos found nccoesa ry by t.ho mining engineer to cope '1\ ith 
the ovor-incroMing domnnd for fuol. Jn 1860 tho t.otal coal raised 
in lbo Uni ted Kmgdom wn.s 80,0'i2,698 tons ; in 1900 the t.otnl 
output. waa 2'..!5, li0,163 tone. Thi" romarknblo incret\•o wns not 
due so much to tho incrooso of collieries as to tho lncroosu in tbe 
number or tons brought t.o the ~urfaco doily, rondorod pol><liblo hy 
tho better mcchnnical appliances at the command of tho colliery 
manager . 1'bu111 \\ ltllst about. twenty-five years ago o. daily output. 
of cool from one short CJf 300 t.o ;iOO tons per day would have been 
impoE><ible, t.o-day there ore collieries which raise from 2000 t.o8000 
t ons per dny, mined, brought t.o the surlncc, screened, and often 
in the bands of tho consumer oo the snmo dny. '!'bus, at BolbOvor 
Colliery, no fo,,or than 34!17 t ons 5 cwt. have been drnwn from a 
doptb of 365 yardd in nine houn~. A week's record at the Cambrian 
Collieries, Cl) <Inch Ynlo, raised from n depth of 450 yards, was lho 
grand t.otal of 13,010 tonJ. 'l'ho mo11t difticul t quest.1on in mining 
\\llll h ow t.o keep pits !reo from water, and it wO.S worth noting 
that tho first use steam onginos wore ovor put t o was for d raining 
a mine, for it wa.s on record that in. tho year 1712 'fhoma.s Nuw­
comen erected his fir.tt pumving oogino near t.o Wolverhampton. 
A pumping ongino, lJOugbt eocond·hand in l 82g, was still working 
in t ho Midlands. Vonl screening had now become n great feature 
of tho modern colliery, from twelve t.o rourtoon di(foroot cla.sscK or 
coni uoing modo nt. ono mil\01 nil differing in sizo and quality. A 
rnodorn conl-sorooning inetallntion waa n triumph of inventive skill. 
Tho lcoturo was illustrated by n largo number CJf oxcollont photo· 
graphs thrown <.10 a screen. 
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TRADE AND BUSINESS ANNOUNCEMENTS. 

.Me .... n-;, Lt:''"' ULRICK ANil <.:o., of :li, Londonhnll-strcot, nsk 
u11 to unuounco that tboy a ro rumoving to now etticcs in J>almor­
at.on-bou -o, Bl~hoJ...gnto·strcot. 

'l'IIP. Unhrenkablo J>ul!O) oo«l Mill Gearing Con•\•an), J ... imitcd, 
inform, utt tbnt it has llf'p?IOtod a.s its ngont.s in bgyrt nod tho 
l:ioudnn, Mo•~r~. Nabmnn nnd <.:o., of Ca1ro and Pl:lco Mobama:cd 
AI) 1 .\lo>.andria. 

Ill t:~hiiS. 131:> \ 1::11, Pl!ACII\.K ANO C.:ll., Gortou lt'oundry, Man­
chester, hnvu JU~t taken an order for tb_irty-scv~~ powerful good11 
locomotives fur tho (;root Control Hallway. 1 wolvo of tbcso 
ongino' nro of tho 11ix whools coupled type "'itb n leading bogie, 
and twont.y-fivo of t.ho six·wheols coup:od cln.:;s. '!'hey nro to bo 
fitted with Bolpairo 6ro-boxe:~. 

'1'11 g (.'lydoShipbuilding_ and Koginooring Company, Pur~Gla.sgo~, 
havo contrnctod with n LIVerpool fi r m for tho construct1oo of SIX 
steamon, each 400ft. in length. AJJ l~o vc~ols aro t.o be delivered 
in a limited pericd, t.ho tlrm will requ1re t.o got two of tho .steamers 
built by otbor buildor11, but will themselves supply t ho s1x so~ of 
engine:~. This is t.bo lnrgost rdor plucod on t hll Ulydo for lh1rty 
years, nod will employ all th dlo moo in tho lower roaches of t.be 
Clyde. 

TUB CorJlOra tion of Colcb<>..1.or ha.s just recently ncCOJttcd tho 
tender of Messrs. l\lalhor nod Plat.t, L1mit.cd, Salf,,rd Ironworks, 
for a 136-kilowatt. dynnmo for direct. coupling t.o a Uavoy-Paxman 
ongino. Thid mnchino wbon working compound will give an 
output of 550 vol ts and 6!)0 nmp~·rcs at a s~ed ~f ~0 revolutions 
per minute, and when workmg os shunt 1t Will g.ve 460 volts, 
bOO am(kres at. the same speed. The specification requires that. 
tbo macbioo should bo cnpoblo of standmg an overload of 10 per 
cont. for two hours, or of ~ por cont. momontanly. 

Tu g vole!~ taken by tho joiners in the !'hipbuilding yard!! of tho 
Tyne and tho Tcos, who nro on str~ke, upon tho t}uesuon whothor 
tboy would nccopt t ho employers' modified proposnls to sottlo tho 
wagos dispute or not wcro counted on Wed nesday n ight nt Now­
cnstlo-on-'l'yno. 'l'ho otfor made wa.s that tho reduction in tho 
wages should be 1s. per wook, instead of 1s. 6d., n.s wn.s originally 
demanded. Tho voting is undorstm to shown dcci11ivo majori t y 
against tbo proposals. Tho strike bns now continued for moro tho.n 
throo month, , und tho ;,mployors tbront.on to closo all tbo sh1p· 
building yards unless tbo dtspute is sottlod. 

'1'111~ Hadclitfo U rbnn l)i,trict. Council ha.s just accepted tbo 
t.ondor of Mossr11. Mntbor and Plntt, Limited, ::!alford lronworlo<, 
for tho supply of addit.ionnl plant for the electricity works. 'l'bis 
ndditi, nal plant consists of two !ltonm dynamos, eacb comprising a 
llrowott nod Lindloy two-cra nk compound eogino, and a 1\Jnthor 
and Plat.t. 14!0-kilowat.t mult.il.>olar d ynamo. '!'hose mncbinos nro 
wound to givo no output of ftoO volts nod :l'lO nmp~ros when work­
ing comJlOund, and <180 volts o.od 2:,0 nmpll ros wbon working 
shunt, lx'oth at a apood of 450 revolutions por rninut.o. In addition 
1\lessrtl. Mntbor nod l'lntt, Limited, nro supplying n jut condenser 
with nn &I wo.rds throo-tbrow pump, drivun by an electric motor, 
for dealing w11b 1;i,OOO lb. of o>.haust steam par hour; also ono of 
their variable stroke oloctricnlly-drivon pump<! for boiler food. 

CATALOGUES. 

J. S. <.:ocK, Chri:stianin.-Gonoral catalogue in Swodibh of this 
firm 's manufactur011. 

J orrN AuooT AND Co., Ljmitod, Pnrk Works, Oa~bcad.-'l'bis 
ill the socond edi tion of tho hydraulic cntaloguo. It contains ono 
hundred p~cs of t.oxt and illWitrntioo<J admtrably produced nod 
bound. A tablo of cont.onts would bo a welcome addition. 

'fHB l NSTITt.'TR o• SANITAR\' ENOlNEliRS.- 'fhe following moot· 
ings will bo bold during ~larch : March 4th, Special Council 
meeting, at i p.m.; Marcb 11th, .t::xamin!ltion and Literary Com­
mittee nt. 3.30 p.m.; Gonornl Purposos and Fionnco nt 4.15 p.m. ; 
Election Committee nt. 6. 11l p.m.; members' s.:s~ional meeting , 
7 p.m. , pnJlOr by 1\Jr. L. Aglio Dibdin on" General Municipal 
Engincoriog." ~lnrcb 4!7tb nod :lSth, J::xamination in Prnct.1Ci\l 
Samt.nry So1onoo. 

SMHTAIIY A8SU ilANCK AtH!OCIATICIN.- Tho twJnly·socond annual 
meeting of tho mcmbor11 of t.bis Associat1on wns bold on Monday 
last at the oll\cos, 5, Argyll· place, W., Mr. An drew Stirling, pro· 
sident, in tbo choir. J o tho annual report the Council expressed 
regret that. tbo principle of snnitary registration of dwellings a n:l 
otbor bu1lchngs n"' hrst ombodiod in tho Sanitary Rogistrntion 
Bill promot.od by ~obo A!l.'!ociation haa not yot received tho 'onction 
of Parliament. Tbo income of the year wa.s £2.32, which, after 
meeting all lit1bilit.ies, loft n balance in band. The repor t. wa.~ 
adopt.od, nod tho retiring mombors of the Council, Professor 'f. 
RoJor Smith nod 1\Jr . .Mar k 11. J udge, were re-oloct.od. 

l N:.Trn·noN o• CJ\' IL E:>otNBEn : GL,\SGO\\ A,.. OUATION Of 
Sn DENTS.-Tbo fi rth gonoral mcot.ing of tho present session of thi" 
body was hold in tho I nstitutioo lW<lm~o, Bntb-streot, Ula.sgo\\, on 
tho ltith in~t., Mr. A. llomo l\Jort.on, vice-president, in tho chair, 
wbon Mr. W. FoullB, jun. , road a paper on ·• Wnt.or-t ubo Boilers, " 
in tbo coul"'!o of which ho discussod tho ndvnnt.nges and di><ndvan­
t.ngos of w(\ter-tube, a.s compared \vitb the cylindrical boiler, fur 
both land and marine purposes. 'l'ho author briefly de"Cribod, by 
tho aid of a number of woll·m.lde models, tbo better known t.ypes 
of water-t.ubo boilor8, nnd drow attention to lbo advantage~ 
claimed for onch type. An intorl),jting discussion foliO\\ et!. 

THE l N:.TtTUTION o •· ELI!l Tnt ('o~.L i!:NGINEBRS.- About t~t.or 
in each year, in accordance with tho Articles of Association, tho 
Council proporos n list or Mombors and Associate .Members or 
Associat 0<1, to fill tbo sovornl vncnncios t bnt thoro will be on tbo 
Counoilnt tbo onsuing annnnl gonoml meeting. Tbis list must. bo 
road a t no ordinary genornl meeting, four weeks or moro boforo 
tho nnnunl gooornl mooting. 'l'ho Council now invites members to 
assist them in t.ho propnrnt.ioo of this list by 110nding t.o the 
secretary ~>uggo11ti on5 of tmitnblo nomos; all tboso so sent in will 
bo co011idorod by t.bo Council, who, with this list boforo them, will 
select tho nnmo& of tho Mombors, Associate MomborR, nod 
A.esocinte~, whom they will in due t.imo nominate in the pro­
scribed wny to 611 tho sovornl vacancies. 

RO\'AL AOntl OI..Tl' RAI, Socruv o•· ENOL.\NO.- Tho following 
competitors hnvo ont.orod Cor tbe trial!! of \\iod pumping engine~ 
for tbo pri tcll of £50 nnd £'20 olforod by tho Royal Agricul tural 
Society of J::ngland. 'I'beso trials will commonco in the Society's 
now permanent r~bowyurd in Lontlon-bot.wcen Willc,don noli 
E1ling on Monday, Mnrcb :.lod, boiog continued, at the di"Crot.ion 
ur tho Judg"ll• unlll April 30th, 1903 :-C. F. Bnmford, 6, Golding­
ton 11\'I.!Due, 11udford; C. Cadlo, 39, Wellington·•Juay, Dublin; H. 
L . (;a poll, implement. ngont, Northampton ; Duke nod Ockoodon, 
12ti, Southwork-stroot, London, ~.E ; Goold, Sbnpley nod Muir 
Coms,any, Lirnit.cd, Brnntford, Cauada; llolo nod Roborts, Boro­
hnm·road Ironworks, Warmill!ltor, Wilts; John Mc&in and Son, 
Cbirn~i<lo, Bor,dcksbiro; .P. nnd W. Maclollan, Limited, 129, 
Trongato, (.llo.sgow ; J. S. lllillar and Son, Annan, Dumfric~qbiro, 
four-post frame and tbrco-post frame ; E. nod H. Jw!>crt .. , Limited, 
Deall!lhnnger Ironworks, Stony Stratford ; Ru•soll nod Co., 4.2, 
Hc rwick-strcet, Oxford-street, W .; II. P. Saund erbOo nod Co. 
Limited, El:~t.ow Works, lledford, 20ft. wind wheel and llift. wind 
wbcol ; 11. Sykes, Limited, Oll, llank"ido, London, S.E.; 1'homas 
nnd ~on, 6 1, Brond -stroot., W orcester; J ohn W allis Tit.t, War­
minstor, Wil ts, 30ft. wind whcol, 16ft. direct driven, a nd ltift. 
indirect driven ; H. Warner and l 'o., 97, Queen Viotorio.-stroot, 
E. C., 16ft. wind whcol and 20£t . wind whool ; '1' . C. Willinms and 
Sons, Limited , London-stroet Ironworks, Roading. Wo bavo 
nl rendy givon-soo our issue of I<'obruary 6th, pago 151-tho con­
ditions under which tbotie trials will bo curried out. 
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flt/1 P•"ru.ar!J, 1903. 
274d E LICTRIO SIRVIOJ: MAlll, J . R. Cmlg, Jun., 

Ola•gow. 
2747. PROI'l!LLINO SDlP~. n. B Boony. London. 
?748. 0\8 PBODI'CIA, .r. Fioldlng. ot .. uc..~tcr. 
2i~'l. TQR\CCO I'IP~. W. Bu'll, Blrmlngh'\m 
2i'.O. CuBK·DIU\VISO liACRt~'lt•, C. Chamben1, Blrmlng· 

h'\m. 
2751. I 1101'S for LAnN IIRI~t•, .T. W. Blalccy, Rradft•rd. 
2i52 Dav rr a for SoPPORTINO WREATDll, A. P. Oruco, 
Manche~ter. 

2768. lVYrARV P UT.v.rnt&IIIO liAaRow, W. Cottam, Man· 
ohCIJt~r. 

27.'>4 .. )fATCR Dn~R~. 0. Roylo, London. 
275G. E XPAN .. ION VALv&s, J. Rodda, Jun, Camb,rno, 

Cornwall. 
2750. DKTACO•DLII: PoscrORI 00ARD1 Jl. Dronlrs, 

Stlrcbtey, n •nr Dlmllnghn.rn. 
27.)7. Dtvct.OPI'fG PDOTO:IRAPU,, n. "OD GoiJarnrner, 

London. 
275S. Ron P OLLIYa, W. \'lck un1 J. F. J lthllllOo, 

London. 
2769. RllPE·CLIM DINO DtviCII, C. E. K'nop. TAndo-.. 
2700 P NIIOliATJC BoOT T.u:x, G. E vuns and J. Bolmes, 

Londlln. 
2761. BAR~-.a& for STOPPINO AlHIIALS, 0. Soffoer, 

T..oodon. 
2i62 )!uroFACTORI Of R£PLIICTOR81 C. a Woranop, 

B alif&x. 
2i6S • .A.u..&no WATIIB )14<'BI.ND, T. and J . W. Rl lson, 

l .oodoo. 
2761. 8.111.1.8 f,r BooTS and Sao~, W. Llngard, 

J.ondoo. 
216~. SLATrso, W. Jack~on, London. 
2766. ELAiTIO EXIIRCIBINO APPABAT081 T. Belvolr, 

Loodon. 
2767. }' APOBlSIRS fo>r EXPLOSION MOT.>IIL', 0. D&nzb.af, 

Lon8on. 
2768. AOTOlUTIC Lrr&·IAVI.NOAPPAP.ATUB, T. Andreasen, 

J .. ondon. 
2709. Srt:ID3 for HoRusao.,, 0. Ctegg, E. Flsber, N. 

Ooodall, and A. D . R.'\ml!dcu, Loo-ion. 
2770. TROLLEY POLD of Eucnuc CAR,, G. A. Baker, 

T.ondon. 
2171. ~W'"DI'At:TORI of IR•, E. C. Bousfiettl, London. 
27i 2 MOTOR TRACTORS, F. R. Sima>s, London. 
2778. CoMBO.'I!D Btt.t.URD TABLIB, F. R. Wrlgbt 

London. ' 
2774. R&TCJDT·OPDATID SWITCJJI:II, W. Klngalaod, 

London. 
2775. MAKJ:NG AN¥L4LI!CG PoTJ, B . Niowertb, 

London . 
2776. :-<o~>·REFJLusu DOTTt.a, F. B. AAplntlll, 

London. 
2i77. BID8TI:Ulll, n. CAne, London. 
2778. 8&.SD-BLA.8T APPARATUS, B. B. Lako.-(&cUti 

Du Nout·,ltu M~hlnu a Jtt De Sahlt . F'ranu.) 
2779. CM!E for CoPYiso'APPABATUB, M. Fanner and tho 

Ollvor Typewriter Comp:lny, Llmitod. London. 
2780. ATlfOSPilliRtc OM Dons&u, T. Glover, London. 
2781. P olo!P, 0. Smith, Loodllo. 
27 ?. Fr.ooat:so. T. Cbnrioru, London. 
27fsS. .A.PPAB.ATfl8 for ll A KINO DarrR•. Sutclilfc 

Spellkman and Co., Limited, and E. R. SutciUJe; 
London. 

2784. T&OCD l or ELICTRIO TBAXC.\&111 E. Ratton 
London. ' 

2781l. Poc~tiTCoaKAcalwJandTooL s, S.R.O. Vn11ghAn, 
Birmingham. 

2786. S toBTL"lO of OONll, Sir W. G. .Armstrong 
Whltwortb and Co., Limited, and A. A. Common; 
London. 

2787. )h.CIIIN£9 for MAKING LACE, A. Matlt~h, 
London. 

2788. :H..&t"Bl:NitS for liARLNG LACE, A. Ma t itlleh, 
London. 

2789. SllACKLU, S. S. ugdco, Loodon. 
2700. Dc.JND Rons, J . E. Audrew, London. 
2791. COTS, W. Crowther, London . 
27!12. MooLDINO MAcursa, W. P. and T. F. Trcmery 

London. ' 
2708. AoTOIUTJO STOKil\9 for F o RNACitS, A. J. Boult. 

-(TI~r Lucl(lttt Stck" C"mpa'"'• United StaLu.) 
21114. CAPS for Loo11 8PUroLr.s, J. W. Schoftcld, 

London. 
279S. TIBD, 0 . Detts, London. 
2700. PU.."lOPORTI8, L. Locwcotbal and A. C. Tauoton, 

London. 
2797. CBAJBB, E . Atklo•, London. 
2798. Taoua.BB' PROTECTOR or Moo::~o.un, C. Morslson, 

London. 
2799. BOND or WHITioTONJ'8, W, B. Jcrvi.a. f.oodoo . 
2a00. Euc rRtO BaLLS, Y. ill. Rarscott·DraouC'.~C<: 

London. ' 
2801. PtANO, C. Jland, London. 
2802. SLABS for BOlLDLNO P oBPOsa, C. Gelscr, 

London. 
2803. Aau.ooAJlD8 for DOIIDTIC IUA.BTDB, C. Coates 

London. ' 
l!S().f. ELUTJO SOBSTANCI, K. Gelscr and B. Echrll 

London. ' 
2805. JiiAoNITic CLil"I'ClJitS, C. J ooatzy , Jun.. London. 
2806. PBODOCTIO!f of WATIR GAS, U. 8. Blwortby 

London. ' 
2807. V us for TRAN8POilTl NO CvCLJ'A, C. MacKenzie, 

Ll vcrpoot. 
2808. Poo·!UONALLISG APPARATUS, D. F. Clayton 

J.ondon. ' 
2&0!1. Paoooc nm Coa:.ouRro Ef'FECT8, 0 Jrnl'3y .-

(ParlJ••"I:t <'f)rmid• llfrl.ltu, Lttri•••, and Briini'llfl, 
Gtn•ID.ny) 

2810 ~ur" for Funnro PAcJU~O MAourn s, W. Roae 
London. ' 

2811. OtULL, K. llappol, London. 

0111 Ftbrua171, 1903. 
2812. M o~ocntn for PMIILLiliO SarPS, B . D. Decoy, 

Loo don. 
2818. lal8 DIAPIJllAOIIS, B. J, A. S., and 0. A. Br·ratt, 

London. 
2814.. EXOACST STIAII FilED · WATER B I:\TIS, S. 

.McComb, Dundnlk. 
2815. TRIYIIUIG PrrOTOORAPDlO P&UOTB, B. Scruwn 

London. ' 
2816. HACRl!I'E forSOROIC.A..L B.U.'DAOlt81 C. Blalr, Liver. 

po'L 
2817. STOPPING SnrPa, R . W. Croctch, Douglu, Isle of 

Mao. 
2818. liACill.NI for FrLINO Wooo, W. R. Avcnell and 

. Da'l"ica, Binulogb.am. 
2819. IMPRGVID LITI'IB Boxa, G. E. Drake, Dinning· 

bnm. 
2820. FOLDilJO CaArBS, B. Kaufmaon, LlvtrpooL 
2821. KAIL CABTS, P11RAJUIOLATOR5, &.c. , W. A. Tookey, 

London. 
282l. Dn.uros, T. W. S. B utcb!M. Blackpool. 
2828. Doii&:.TIC P'rR& R.u~ors, R. W. Oddy, B uddertl· 

ftcld. 
2824.. CUlRJA.O& WrJJoow•, C. McKay and A. J. Stono 

Brutol. • 
2825. Boo11 CA::cua for CoAL PrTS, T. Dumlre, Buck· 

haven, Flfe. 
2826. A.I'IUAL liAC'IIL.'f&ll, 0. WoUner, MaochCIItcr. 
2827. r.ooll . B'UTrLD, c. B . Both. MancbCIJtcr. 
2h28. C[I'RJUI'& for WATIJl·CIA> J:T81 M. Roberta, Man· 

eh otter. 
282!1. Snu n,rLI'R.!, J., J . and A. E. TbOffiJliiOD, 

Wolverhampton. 
2880. CuRTA.IN Roo RAIUBS, F. Bu mford, Newport, 

X on. 
28$1. POl.tUa for AuTOWOBita, G. PUk!ngton, 

Dlnnlogham. 
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2882. SIDE SADDLIS, T. U. Clarko, Birmingham. 
2833. APPABATD8 for R&PROD'OCINO SoulfD, E. B ltcbon, 

Accrington. 
2834. TRIATUIG Ca:.om FABRJC3, J. W. \'at<:8 and 0. 

Rookie, llancbcster. 
2835. Prn.>s ExPAN!liOY \ 'ALva, W. Trura.n, t.ockton· 

On·Tectl 

2919. SouP R&OK. The Klogtoo Iron Foundry Company, 
Limited, and W. W!lllil.ma, Klogcon, H ereford. 

2920. Fra&PBOOJ' FLOOR tor BOI LDIS081 J. Dassott, Blr· 
mlngham. 

2!121. OPIIR\TLNG TIUltWAV Po orTS, J. Crawf•1rd. 
llancbe~ter. 

8009. Ailrarso SuiiPi!, E . J oncs, London. 
8010. VARIA BLE EucrBIOAL R l8l8T4llt '&i, A. B. Mayes, 

Hove, Sussox . 
SOil. CoAT DOTTON8, A. \'. B . Splnk, Oradft,rd. 
3012. Mo&LIN Roo DRACKKTi!, J. E. Pdrkcr, Uinnlog· 

ham 
3013. DrS<·BABOINO S&WAOI from Dua, A. 0 Eo ')Ck 

2836. Do~o l'lr• TRn<'KS, P. R. J . Willis -(11". 0. TIJ•'" a11cl 
G. M. J). &"tlt.rort/,, q,,it(a St4tt.f.) 

2922. Mr~· L~P.J, lL M. Da.rrah and W. Pattci'IOD, 
llanchosler. 

2923. SoOTTLI CBA.NOJNO ) !OTiose for Pow&R Looxs , 
W. B . nnd B. n. llacking, Bury. 

.Hancbc..tcr. 
3014. RAt"K POLLEVB, J. E. Parker. Blnulogh'\lu. 
8015. BCD8TliAI.I', B. C. Darton, Blrwlngb~rn. 
3016. DooRS, B . W. Brown, OLugow. 

2S37. T•' rTTtN08 fur Dnouaod WINDC•W~, ll. Dotz, Liver· 
p · ol. 2024. PRIVL'iTINO OvKR·BOILrNo of MILK, A. 1'.18 Due, 

London. 8017. i:IPRilJG B ooK, T. I.eggett, Ramsgnto. 28S8. HuT EIIOI!!IliR, R. Wood, Doltltibam, Camhridgc. 
eblro. 2!126. WKAVIWG FABRICS, R. Dcaumont and B . Prlc.st­

man. Lced@. 
3018. Pa:.ouoorsG Gaou~>'» by i:ITKA» ENowxs, J ZcmRn, 

GIQtljtOW. 2839. ConKrso BoTTLD, J. J. Chavu•~c and J . W. Kerr, 
Birml.nghRm. 

2$40. Olll\'11"0 WoiJrLB for RoAD VEBIOLIL', E. Pcrldo& 
and J . A. Rowcll6'c, llanche•tcr. 

2926. P ow Ill VALVII TAP for WATI' R, J. 8. Wal/ord, 
BlrmlnghAw. 

2927. TRIATINO WAirrP. from CARDIIJO EsorN&'I, F. 0. 

3019. C!A>SI'I''I, M. J. and S. H. Adam11, Sc<Jt"\Vood·OD· 
Tyno. 

3020. MAKING NrTRO·OLVCERI .. -., ll'. L. Nath,n, J. )f. 
Tbomeon, and W. Rlotoul London. 28-ll. MAKINO of OII..UIAPBOlo"' NCIDLIH, J . Morgan, 

Lontfon. 
2842. WILTS for BooT&, R. MoTTls and B . CIArke, Mao­

chester. 
2&13. llloT.>R COAI ~I, 0. C. OrhM!Iate, Eo6eld. 
2844. DC.'P.AOUI'NO COMPOtnm, C. F . Towneend, Dromley, 

Kent. 
2845. HoLo rNo ARTICLI9, P. Robarl&on and A. J. Daw· 

600, Dundee. 
2846. FI LlS!' lloLLII:R~, F. St.ophonaon, London. 
2847. DooR Kvt·o•, 0. B orne, London. 
2348. Ul'l' fLLNG PLAVUlO CABDI1 A. V. B unt, 

London. 
2849. BLICTBIO SPUD RIO OLATGB, W. A. Dutton, 

London. 
2800. Ct.oTUrtS B orunt, F. W. Warolng. London. 
2851. CtHD ClllrAM. r,. Swi\lnt!OD, Lootlou . 
281l2. PRI!tl' for Corvu1o Lli:'ruu, 0. 0. Simpson 

Lonilon . 
2853. ELIWTIO LAIIP B oLDitJUI1 T. B . an:l T. L. Jones, 

Birmingham. 
285-l. TIN810): F tTTI.IJOS for BLilJD8, F . Wlseman, 

London. 
28.15. MACRI~'ltS for RoLL~>o P APIB, T. J. B unt, 

London 
2850. MAKrso MITAL CA .. .'•"lbTJ:II31 W. A. Read, Ll'l"er· 

pooL 
2857. EA IUI ofTROLLI V WJRIB, C. Closo and J. Ramsoy, 

London. 
2858. PIU.'VJINTrNO RAI LWAY AOOIDEIITS, P. Jakobl, 

J,.ondon. 
2859. JIIAK INO BoAR£&, F. L. Roccknerand W. J . Nonis, 

J..oodoo. 
2860. ?lfACBIND for M.AimiO CtOAIUI, G. n. Catt, 

London. 
28111. M o\CBl~"'BV for BRIAKING OP Ro \OS, A. Coe, 

Jpswlcb. 
2862. CotN·I'RIID BALL O•xa, E. 0. Matthewson, 

London. 
2863. APPLYINO WRAPPERS to 00X181 &o , W. Roso, 

London. 
2864. UNITING RuLS, S. M. Wlxeol, Klngstoo·on· 

Thames. 
2865. ELeCTRIC ARC LA liPS, C. Oll"t'l'. J.ondon. 
2S66. HnL for ~OOT8, ctc I J . c. and w. a HillTOp, 

London. 
2867. EnTUlP& S&ALINO 111Acoor&S, r •. Madas, B . s. 

Ocary, and S. Needennao, London. 
2868. BR•KI APPAJL\TV8 for GuNs, F. T. Fillher and F. 

W. C. Dean, London. 
286!1. SoOBT·AR~ CuP, F. A. P ridmoro and P. D . 

Nowell, London. 
2870. B.r.ov J uMPIB8, E. B . Tumbull. London. 
2871. VALVtr·CONTROLLINO DeVIl' '"• A. G. 131oum.­

( WU/ul11W1 iitu A.ktlnt{}uttl~thaft /11r hfa.chinmbav 
and Bllmgk••"tl, Gmnany.) 

2872. POLLIY CooPLtNos, A. n. Dtoum.-( Wulull1ll· 
hii.tu .Aictintgudl•rlwft fir Mturhinmbav and Buut· 
oiu«'''d, Germany.) 

2878. GAS, &.c., CooKlSO APPARATUS, C. Por tmann, 
London. 

2874.. {NTIBIIIDUTI E LECTRIC SWITCEIU, F. G. Terry, 
T.oodon. 

2875. CONVIRTIBL& MAS'O TON, A. J. Boult.-(M. 
Dmiua, Unlltd Statu.) 

2876. WATCU CA6E8, B. Gutmann. London. 
28n. LocKINO DIIVICI fur GUN PIVOT,, 0. Ehrhardt, 

London. 
2878 Don SraDN for MOTOR \ 'IIOJCLD, W. M. Pawcett, 

London. 
287!1. CLOCK,, A. r .ocbt, R. Scott, and Tho .Amelic:Lll 

Electrical Novelty and ?l!anufa<"turlng Company, 
Limited, London. 

2880. APPA.BATU8 for STACKINO 000D8 1 R. Doyce, 
London. 

2881. SaJBT WRJIITBANDS, L. Crycr, l.ondon. 
2882. Coli'BlNID Co1111ooa and FOOT Bun, E. Cooke, 

U>ndon. 
2888. PnovATtO T1u~. S. Fox, Lootlon. 
2884. METIJoD of lfAKLNO Y Allll, F. V. M. Raabe, 

London. 
2885. E LICTRIC SWITCJJ or COT•OOT1 T. E . Slaughter, 

London. 
2886. BOILIR F ORNAC&, E . Gearing and W. Ralnlortb, 

London. 
2887. STIAM TRAPS, P . flchlltze, U>ndoo. 
2888. APPARATUS for PUNCBINO TIOKJM'81 J. Mctcalf 

London. ' 
2889. F LASB·LIOOT StOBAI.LINO APPAllATCA, J. Rcld, 

London. 
2890. RAILWAY SwtTCB andSilUPBOBI APPAilAT'Oa, W. 

A. P . Co8acr:l.t, J. P . O'Donnoll, and E. C. lrvlng, 
London. 

2891. TIUN -!11188105 ELIIIDTS for CYCL& BBAKU, J. 
KellRnd, London. 

2892 .. FtLINO CA&r!IITS, H. lmmo011, Cteothorpca, LiD· 
colnfblro. 

7th FtbMJ.ary, 1908. 
2893. W.r.nRPROOP CoAT, J. E. &alllti..D and A. J amJc· 

60n, Bradford. 
2 94. En:IRINO AxLu for lfOTOR CAM, W. W. Barri· 

60n . Dlr mlogbam. 
2895. TR,VILLINOT&oJJu, R. Poxcroft, J, lttleb:n'ougb, 

LanCil. 
2896. 'PRAGll for MOTOR CABS, W. J . . llarber-Starkey 

and J. Rumbe.U, Birmingham. 
2897. Alia • PIT Doou, C. Osbomo and C. AaplnaU, 

toektoD·OD·TOell. 
2898. MA KINO EL.u.TIC Trua, P. A. and D. A. l fartlo, 

Blrmlogbam. 
2899. Eu.&TIC Trallt8, P. A. aod D. A. Martin, Bir· 

mingham. 
~-as~;!~T PoNCB, A. C. Tbom8oo and M. Fra.ser, 

290l. OASO<IIN£•, A. Bruce, OID.agow. 
2902. lJu~<s of OsrAI IJJ~>O CoNVtrROlNO PR&JSDB£, J. 

E. Flttcber, L. J:Jurrows, and T. A. Vcolmoro, Shef· 
fteld. 

2903 5WITCII for E LI CTRICTB.u&WAV8, J. D. Crompton 
Kclgblcy. • 

2904. lssULATOBa for PrANOFORTit.•, J. A. Derbyl!hire 
Keigbloy. • 

2905. HlliOKD CoVEII3 for SEATS, H . Dacaler, Liver· 
poot 

2906. T uBACCO a nd LAK P LroaTIB, W, Smodloy Crewe. 
2007. ELICTBIC lo!fiTtOY1 C. M . LlnJoy and 0 . B. mltb, 

London. 
2908. lftnnoc of COTTJ.No WOBII OIABJYO, R. Jack.'!Oo, 

Liverpool . 
2909. LAliP RI PLBCTOBS, B. Jacluloo, Liverpool. 
2910. EXPAJ<"DINO Boa RAKJtS, 0. J . GRTTott, Button· 

at.-B t>no, Ken t. 
2911. P BOIIOTINO CoiiDOJoTION, 0. St. L. DnviCJI and J . 

Booth, Manob011ter. 
2912. CASo TtLL, E . Corlctt, Oraotham. 
2913. BuLDS of Loo11s, C. RUoy, Durnlcy. 
2914. CAB&ORITTINO DIIVJC&, w. n. Bird and W. a 

Yate8, Co"entry. 
2915. COIINICT!BO LDC:.TID of Ctuur, W. E veritt, 

Coventry. 
2916. Bo1J.D FOlUfACI8, W. J. RoUo.-(1'. S. SlCan, 

India) 
2917. MILK CAll'S, S. J. and E. Follow&, Limited, and 

W. B . Corker. Wolvcrbamptoo. 
21118. DBIVIIIO BILT PA.8Tana, B. Mottram and F . 0. 

Bowman, Manchester. 

Partlngt.on, Manchester. 
2928 ELif'TRIC TRAIIWAY • Y•Till3, R. Zupplogor, 

London. 
2929. MILK CANS, T. B . BUI and SonA, LimitiMl, and T. 

EJ. Rlll, Wolverhampton. 
2980. CosDOITd for ELII<'TBIC CosoocroBB, D. S. Munro, 

Glasgow. 
2031. Fuo Monoss of LATUI TooUl, W. B. Laog, 

J obnstooo, near OlfiJigow, 
2932. Cvcu CARRIIR CLrP;o. J. Kolland, London. 
2933. Drr vCLrt R&eTA. J . Kollan:l. London. 
2984. WtNOOW FAsn:NIR!I, C. E . Long and J . C. Jrvloc, 

London. 
2!>35. MAKrNG PORTABLI MIDICAL Con.s, J . A. Cole, 

Loo don. 
2936. LIQOID DtSPJsiJNO APPAIU108, ?ll. Maston10n, 

London. 
2987. V&TIR!l"A'&V SPIOULOM8, B. J . Flemlog, 

London. 
2988 Co"-rROLLING F LOw of OAS WILLS, 0 . R. Cheosman, 

London. 
29S9. VoLO un&AnOs of ROBBI'B, C. B . Gmy, London 
2940. ELICTRJO LIOBTL~O, M. Barr and E. le Rlche, 

London. 
2941. WATIR CIBC11LATUIO DI\'ICC, W. and I. Darby, 

Loodlln. 
29-12. WAVII·POWtrB 'MM'OR, D. K. Bry110o, London. 
2943. T&A POTd, L. Myere. London. 
2944. BoOT llROblrl£8, K. Ray, London. 
2946. AnVJIBT181~0 APPABATU8, r~. M. Warburtoo, 

Sheffield. 
2946, PROD"ClNO RILLIIl' DECORATION, a Kerkmaoo, 

Birmingham. 
2947. SICVlliNG P.IYs and Pocu..s, R. P. Green, 

London. 
2948. APPARATUS for CttuNJNO TOBIIADS, C. lfeyer , 

London. 
2949. CM!Iflf SoLUTION. W. A B all, London. 
2950. TB0081118, A. 0. l.nJokin. Loodoo. 
2!151. S.r.PJtTv ATr&.cBIIINT for Loo"'• E. L. Rugglcs, 

London. 
29J2. WI NDOW Su V8, 0. Col\te8. J.oodon. 
2958. WooD Br.oc K Fr.ooRtso, T. Cbo.rterls, U>ndon. 
295~. LolUNoos StoNe, A. F. Spooner.-(U. J'i171, 

Fran«.) 
2951). SA..iPI'"I'Vt DltVIe& for EL&VATOJIJI, W. J enklns, 

London. 
2956. 88JRT COFP Epo& ATTACOW..O'T81 0. Cralg, 

London. 
2!157. 'f.IIOIOLC Sun, A. J oho.ston and C. L. Colllns, 

London. 
2958. ?!fusvatwo LrQU!Dll, "R. F. Stanley and Tho 

FaTTingdon Works and B . Pontlfox and Sooa, Ltd., 
London. 

29:i9. PnY&ICAL E:u:ac i.8&R and D&Y&WP.IB, A. Taylor, 
London. 

2000. MAxnro l NDOxn, A. Fool.81og, Loodon. 
2961. EUCTRIC:ALLY·GPIR•Tio ' IIIAPHOBJII, Siemens 

Brc1. and Co., Limited, and L. .Y. G. Ferrolrn, 
London. 

2!162. i\IAcuuru for MAKINO M.ATca&s, S. Honbcrg, 
Loo don. 

2963. TIILIORAPB and TIILPJPBONI CABLES, 0. F. Mans· 
bridge, London. 

2964. \ 'ALVJtS, W. P. Tbom~oo.-(Srhutl:n-Uclct Loco· 
moti" alltl MIUcl.int"fJ/al/rilc, St•iturland. ) 

2005. Tlli&•BICOBDINO APPABATUil, R. BUrk, LiverpooL 
2!166. APPARATUS for ~fAKIIIG IC&1 W. Ilartm.ann, 

LlvorpooL 
2007. LtFWUAJlD8 for TRAIIC.\&111 H . S. Cooran, 

LiverpooL 
2008. RooP CoVERINOll for TR.uiOABS, H. B. Conran, 

LiverpooL 
2!169. ARTJPICIAL BANDS, A. Do.nlols, LiverpooL 
2!170. SPOON. A. Mnokey, L1verpool. 
2971. FoLnmo TA BL& and Cuuru, L . H. EU!ngton, 

London. 
2!172. CLoTca for CoYNJWrtso SaAPTS, ill. C. J ohn60o , 

London. 
2978. 8TINOOBA.Pwc nxcoRonro SY8'r&v, A. C. Baronlo, 

London. 
2074. A PPARATOS for 8oRTJ:SO CoBK81 F. Bonder, 

London. 
2075. BAK.&M' Ovns, G. S. Ba.kor and J . Balror and 

Sone. Limited. L? odon. 
2076. E LICTIUC SwJTOOU, E. Rolpplog, London. 
2977. EXPt.o81VK StON.A..L COIIPOUND8, A. Brook, 

London. 
2978. Tnuooo PrPa, R. T. SbnrmM. London. 
2!17!1. I'LoSIID1o and Cuurso MAclllRI8, A. L. 

Dubowlk, London. 
2!!80. SPIIID RIOOLATION of l!OTOIUI, E . S. W. Mooro 

and T. L. Boydeo, London 
2fl8l. DRl'lNO POTATOIS, J . Y. J ohoaon.-(Th« .Aictinl 
MtUCIIilt~u·Anltalt, ;•o,·tM.La Vmulttll and Bllm· 
~V"· Germany.) 

2982. SPBINOII, J. Weucr. London. 
298S. AIIO•P.&N91 W. Whllakcr llnd W. B . Wood, 

U>ndon. 
2!184. BMrD·IA>CKilJO L1VRII8, G. C. Hark.a.-(A. A. Lo1c, 

0 •1lttd Statu.) 
2!185. SoPPORTINO ELII<mlJO WrRu, J . R. P. Luon, 

London. 
2936. APPAIUT'OB for MAKilfG Wt~a, 0. Drianoourt, 

J.ondoo. 
2987. RoAD-CLI:AlmiO MACl1tN111 F. B ugn6t, London. 

9th FW'I'uo.ry, lOOS. 
29SS. EL&OfRIOITV M2Ttrll3. Tho Electric and Orduanco 

ACC()8.8orl011 Compe.ny, Limited, and lJ. J. Aron, 
Blrmlogham. 

2!18!1. I""XIIR Tons of PNEOl.UTIC Tau, W. Sumncr 
Blrmlogbam. ' 

2990. Ou1 fur T.UCBINO hl081C NOTD, B. P. Mllca, 
London. 

2991. PRODCCI.NO DYISTOI'I"a, A. Bang.-(Da7.t and Co., 
Germany.) 

2992. OPI:BATINO LooM B&ALD.'l, T. Pickles aml B. 
Blakoy, Manchester. 

2998. Er.&CTBIC IliPLOINOII MACDINJS, A. Eckitoin and 
B . J Coates, lllanchcst.or. 

2994. Eucra1o L UIPS, S. B orvalh and J. H . Whit.­
fteld, W011t Green, Middlosox.. 

2995. TRA.l.LINO·CA.B U!JlVItiUIAL JOINT, C. Hcnlnghcm, 
London. 

2996. ENOJ!'IIt SILPJilCIRS, J. n. Duntop and J. B. 

8021. CoPP BoTTOs, ll. Laudmau, KanJIM Cily, Mo. , 
United 't.at.es. 

3022. P.rw-TOP PI~>'Nrso ~PJNDLI, T. Sowdcn and D. 
Parker, Bradford. 

3023. NoN·POULINO Co~o~Po~rnos f.,r B ot:.LS, 0. T. W. 
Piper, \'aneouvor, Canada. 

302 1. CBIICK PBINTICIUI1 F. l'of utl!chlor, London. 
3025. CA&PMI!I'T RTAYII, F. W. Adalllll, T.ontloo. 
3021l. BnrLIJUI, W. 1'. Tbornp,,n.-{A. Kr.np· ll't'rh , 

F raru:r.) 
SOl7. MrLK·CAN LIDS, J. trulhcN~, London. 
3028. ?thcmNDY for MGotomo BarciUI, T. Parker, 

Roydon. Essex. 
302!1. BINDilll3 fur· SII£J>Ti of Moetc, A. Sharp, 

London. 
3030. 0P&RATINO L!l'r 0ATIS or DOORS, F. B ollcwell 

London. 
8031. WRA PPflilll l'!fACOI~E. The Forgrovo M:\Cblocry 

t'ompa.ny. Llmltod, and A. Forbcs, London. 
3032. MlolTRONOMIII, T. Welssor, London. 
8033. Ta uo&PARIIllr WRtnso on GLAM, T. M. Xlnnia, 

London. 
303i. CL"iTRIPOOAL SIP.l!UTOBS, C. B •Jrlltaclta., 

London. 
303:i. CLUBBING F LUIDS for OM Esouru, J. HoskiDg, 

London. 
8036. OvaRCOA'nl. A. Dunblll, London. 
3037. LETTJtR Box ATTACBIIEST1 J . 0 . Bathul'l'lt, 

London. 
8038. G.u.r1, J. Wlther11 and J. B. Rosevcnr. London. 
3039. 1'&11FRRJNO SAw BLAOD, W. F. Beardsbnw a11d 

J . Beardshaw and Son. Limited, London. 
3040. Lot-KINO D&vtC'I, P. van DuiJo and L. W. van 

1 hlel. London 
3041. RLA!in c TrBD f<'r VlmCLIII', J . A. Mays, 

London. 
3042. ELIICTRIC CONDt'IT3, F. B. Asplnall ond J. D. 

Dallaa. London. 
SOtS. BP.AKIB. J. D. Koiloy. London. 
3044. DaJUIS B oOKJI, El. Jl. Keeling and IJ. M. Pickon, 

Birmingham. 
304.5. NrTBO·e&LLOLOSR ColiPOOND, H. Emmtogor, 

London. 
3046. FIB.I El!CAPI, J. J. Jo~ton, London. 
3047. DJtVJe& ff-r DBAPDIO SL.D \'IL', M. F. Ro, belcatr, 

London. 
3048. Clll'ltlf-tTOORA Prr APPAB.ATUS, R. H . E!iwar<'a, 

London. 
8049. Coli&S, F. Walmllloy. J..ondon. 
8050. POLI8BJNO MILLS, W. 0. Bailey, London. 
3051. PR&P.&RATION for F INLNO WtNI&, B. A. GsnrO<I, 

London. 
8052. CroABETTa, c. C. P arsons. London. 
8053. PAPER FILD, R. G. Dow, London. 
8054.. OOTLJ:T VAL\'E for BATB!I, A. W. SavUl, Jun , 

London. 
SOS:.. lliFaiO'IBATINO APPARAT08 for MILK, R. A. 

Llst.er llDd Co., J .. lmlt.o1, and F. 0. Phlllip3, 
London. 

8056. EL'ICTRtO LAM PS. J . B. J3. Flnrkc. London. 
8057. RA.No& F J.ND&n, J. A. F. Field, IA.Indon. 
8058. M PA.BAT08 for PBOTOORAP8Y1 A. Popowitzlcy 

LiverpooL 
8059. STODS, T. Bo.cr, London. 
3000. PIITROL11Ull1 R. B addan.-(P. R. >'tin Daflulrn., 

A.1Utria.) 
SOOL BoLT PuL1.1118, W. L. Ha~. London. 
3002. VARIABLI BPIID OuR, F. J. Cox, Londoo. 
8063. PATh& BRoeou, S. llornsby, T.oodou. 
SOM • .A...Ioftnltnos WAGOss, A. T. Daw110n and 0. T. 

Buckham, London. 
8005. D&VIc• for DA.llNlNG SrOCKISO!, J . T. Marsh, 

London. 
8066. lS"IICltTll, R. An verA. W. Barrad, T. A. C118h, and 

J. and J. Cash. Limited. London. 
8067. RIADINO Dt \11DIID CALES, H. Louls and J. W. 

Gordon, London. 
8068. F!Nt.SBlSG )IIT.A.LII for LATru:A, F. ~f. McLarty, 

London. 
806!1. lhCDA!flCALLV i\fuKDlO .Anx.u.a, C. li. Pad6cld, 

London. 
8070. TYPE CABTINO and COIIPOSLNG ) [AC80l'l1 8. A. 

Bhlsey, London. 
3071. J ov, B. Ub1•lg, London. 
8072. TeLEPUOSJC Ar>r>ABATrr~. R. B. R.nll81Cird. - (T/.t 

Ktlloog Su;itt/l~oa'rd and Supply Oti"•Punv, Oniud 
Stata) 

S07S. T&I..PBONI APPABATU8, R. B. ~D.Bford.-(TJ,, 
KtUogg S o•itrMoard. aud S t•Jipl!J Otlu•p·,m.ll, Un.ttd 
6tata.) 

8074. TIILIIP'OON'R APPABAT08, R. D. Rana!ord.-(T/~ 
Ktllogy S~Litr/Woard and Supply Companv, Onittcl 
Statu.) 

8075. TOP V ALVIS, R. G. Drooke, London. 
8076. ROTABY POIIP B11Alll!\'G.8, A. 0. B1oxam.-(G. 

Svtz", S IDilwtarut ) 
8077. B o ta:.ow 0LABB WARt!:, J. J., C. V., F. J., P. n., 

and F. L . .A rboga.st, London. 
8078. PnulolATIC SrONALLINO, E. C lrvlog and J. P. 

0 ' Donnell, London, 
8079. l sDJ.A·BUlllii'Jil B OIIIIIt.'IUOE PAD, R . n. and A. u. 

Coppln, Addlntrton, Surrey. 

lOth PtiJr.•ary, 1!103. 

3080. Tn.I PilONtTIUl!IIIIITTIR and Swuco, B. Brander, 
Birmingham. 

8081. WoRKt.uN'e Bontx, A. StcpboD80n, Wln~w. 
Co. Durham. 

308 •. RillS for Cvc L& Wn&ZLS1 C. von llagcu, )hn· 
chestcr. 

3083. RoLJ.&ll BIARlSO for LA.IIPS, A. Bahr fcldt, illnn· 
ebest~r. 

8034.. SILP·ACTL~O Mot.a and TWO.'ltBB, T. The rnlcy, 
Bolton. 

SOS.J. CYCLI AODLIS J. B. Brooka and J. Oolt, 
Blrmioghnm. 

8086. El.AR!'IK..S SADDLIL', P. A. Martin, Blrml.cgbam. 
808i. RooP OUTTKRINOI!, B . H.ooald, flirmlngharn. 
aoss. TYING WAIST BANDS, A. Hepburo, Dirtnlngbnm. 
8089. SOLID RoBBER T1 nK8, E . B. Kltlcn, Dclfa..t. 
3090. M.A..VIPVLATI.NO Ol6C, 0. J. Ooodall, 'wkc-on . 

Trent. 
80'll. lliOB·I>I'I:&D EYGO.'III, A. Boyd, Sl<>ekton-oo· 

Toes. 
Dunlop, Jun. Dublin. 

2997. SPlRAL GRJP SoJP P BOP&LUB, F. C. B urn, 
Cheltenham. 

3092. SIVD-DOLI PBOTII:(.TOM, J . R. Caasldy, Burnley. 
8093. Cvci.Jal, W. Flndll\y, Glasgow. 
3094. Paoncro&S for 0AOO& OLA881t8, 0 . W. Dutlln, 

Leeds. 2998. Cvcu Sr.-JJD.'l, n. Edmuodl, Blrkcnhead. 
2999. Towu;o Ba:.ocK, W. H. Wl\rr, Groat Grimsby. 
8000. AXL18 f\)r ROAD \ 'IIBJCL£81 W. G. B . i:ledwell, 

Bournemouth WCBt . 
SOOI. UTIL1.8tso W A8Tll lliAT from EKGu.-u, H. Culta, 

::O:ottlngham. 
3002. Po~>M'ORI·S&ALJ.So D11v1c& for TrBU, A. Cook, 

BlrmlngllAm. 
8003. SAFIIIY LAMP, A. Hyde, Liverpool. 
SOCU. PISTON V .A..LV&S for XNOINIIII and Po~PS, J. Hoylc, 

Manchester. 
SOOO. STRU T GoLLJU, J . E xley, heffield. 
8006. BALLS for uao in PLAYING OoLF, T. Stewart, 

GW..gow. 
8007. DRAilJ PrPI l!rDICATOR, n. Dean, Birmingham. 
8008. II'I RDJO EXPLO&IVJt MtxTURIS in ENOINU, L. o. 

Barker, Bristol. 

8095. MoTOR DICVCLI81 A. A. 'faylor and H . B . Beak, 
Bristol. 

3096. RAILWAY VDTl BUI.It CARRIAOKS, W. S. Laycock, 
Shctncld. 

3097. Pl8TOS PACKlliG Rrsoa, W. B. Wllson, Glasgow. 
8098. WIIIEUI for i\JOTOR V.mtCL.U, J. R. l.roft, 

Ol&sgow. 
SOIIO. DBAD~Uo CoNDIN&ID TIAll, W. B. Cleverly and 

W. J. Tranter, Bl.nnlogbrun. 
8100. REI'IIBSJBL& DRAWBACK Loco, A. Foster, 

Wolverhampton. 
8101. ?ll.t.NO'PAOT\TlUliO PaoDocn GAB, C. WbiL6eld 

Manchester. ' 
8102. llfDIOATING DEVICE for TRAIICABS, I . Boulton 

Manchester. ' 
8103. Wooo·WORKIKG )(AtlJl~IRY, s. Dean , Hrull&x. 

• 
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810·t CARIIIIlBII for V&LOCII'XOIIl, R. G. Turner, 
Covontry. 

3103. STOI 111, B. Illndlo and A. R03y, Hotton-lo·Ilolu, 
R.S.O. 

8100. LOCK'!, W. K. Knyu, Ornd!ord. 
SIOi. URII INO Gu.a of \loTOR V&UICLX81 F. C. ~oar, 
Manch~~l~:r. 

81~ • PROOUCIIIO CoLOUR TIU!o.8tORM4TION81 tl. !.<>.tor, 
0\rdUT. 

810). W M>OINO F waous ~I ATERJALAI, U . Conrtocn, 
London. 

8110. li&A'I'INO API'ARATUB, A. llUI, OIIU!gow. 
Sill. Sl\tl'Lit VJ.NO tho PLAYINO of MUIIC, J. lllll, 

London . 
8111!. Collfli~...O "RuT" for DILLIA.RD8, B. Jnckson, 

London. 
8ll8. ORAwtNO·OrP TAPa (or LIQUID&, A. nod J . Oordon, 

Olugow. 
Sill. DovETAIL "S:~voa ' fllr STovu, D. Otlllos, 

Glt~-gow. • 
8116. WIUNOI"O MAOUIIRS, J . D. M<'Ccillum and A. 

lil4wnrl, Olllllgow. 
8ll6. Two-~ruo B Oil:! fllr CVC'LI8, n. r. Jal'quc•, 

DriBlol. 
8117. VARTADL& O&ARINO f .:Jr BiNOIND, F. Mltcholl, 

London. 
811S. l:"tLLINO STc. t't' ror MA'ITR&!Ua, B . Kohkr, 

OIMgow. 
8119. l'oau, T. Wllcox, .Birmlogbom. 
811!0. R!o:MOVINO W AT&R from Cvt.rNDRij of PAPIR· 

ltiA" 1110 M ACIIIII'KII, J . Whlto. OllllllfOW. 
8121. PoRTA8L& L&o RaT, F. CIIJ'twrlghl, Ol1111gow. 
8122. lb&IILAI, J . ~tcvon~l)to, GIIU!gow. 
812S. B A.RI' El!'I'&R8 for POTATOD, G. Paton, jun ., 

Gl011gow. 
812-1. KN'IVII8 for SLICINO BAC'ON, A. &mbrook, Dlr· 

mlnghom. 
81~. HAlLWAY Co)IMONICATINO ArrARA'I'OS, A. Brook, 

London. 
8126. ~UT LoCK&. A. R. Mulvi.\n o. 01&8gow. 
8127. Bot.TLtllnd ll tP Fo1ur, C. El. Soott, GIMgow. 
9123. \' ARURL& !:!PUll CLOTCU, J . B . Wyl\lt, St. 

Loonl\l'dll·On-Sea 
81211. 8RAK.It M ICRAN I~W for B ICVCL1!111 W. U. ::!mltb, 

Coventry. 
8180. CoocK ATr Ac o u&Nr to r.~~.nru, 0. n. Stead and 

T. R. Smith. Bfrmlngbam. 
8181. T n.uwo Foomo BoTrLII, R. J. A. and P . .'tone, 

London. 
8132. M o ... rc.IIR8, W. Sc·bcnor. London. 
SI9S. 8T&UI TR4Pd, R. Wnrrtnor Loudou . 
919 1. llAT for A nvltRTI81NO, ll. S. and W. E. WooJyor, 

Manchester. 
8185. SOOT for A DVIIRTUIINO, H. . and W. E. Woodycr, 

Mnncbestor. 
9136. l N81'RUIIIIt!ITfor SHOWINO tboTJitiE1 R. W. Jcnklns, 

Bat6old Brood Oak, Essex. 
9187. BOOT_. IUld SnoKS, W. Borbcr and J. Lawren ce, 

London. 
8188. TOA8TCNO B a u o 0\'0r n SI'IRIT L.u11>, E. Drow, 

London. 
8139. I•'&ID·WAT&R H u T&lUI tor DOILJ:RR, I. Watt.'!, 

London. · 
3140. BAND for W ALIUNO StiCK •, T. Roblosoo. London. 
8141. OIL LAlll'a PaonoCUIO no fNCANDD CL'" LIOBT, 

W. Currio, BlllfMl. 
SI 12. E LECTRIC F oe& SWTTOJJI81 J . J. Stockoill, Jun., 

London. 
8\49. CLOTH·Jl'OLOINO MKCIIAN I~M for BOOKBINOINO, F. 

D . Tnylor nod Tbo ' myth Manufacturing Comp:lny, 
London. 

8144. CovJt.a for P ROTI OTlNO BOOKS, W. J . Radford, 
·London. 

8146. APPAIUT08 for D&LIVKRL'IO CIRCKII1 A. i\lanoh, 
London. 

81411. WINt>ltiiLLB, IJ. Runoll, LolUloo. 
8147. OIISTITOTK for C&LLOLOJO and H ORN, Tho Drltli!b 

Xylooilo Compnny, Llmltod, nud J . N. Goldsmith, 
London. 

9t48. hiPARTINO STJt'VNI88 to R IBBONS, C. E. Dlxon, 
London. 

8149. SrR.UIUNO L1qoros, F. Bolloy and F. H. J ackaon, 
Lon don. 

8100. BiXTRACTHIO F ATTY :&r.&TTI RR from Do~o.'U, W. R. 
Smith nnd E. 0. Soott London. 

8161. A ri•ARAT08 for banNO GR.Ar», J . G. Klng, 
London. 

8162. C IITTUIO PAPIR, J. Dolcbcs and W. llartmaun, 
London. 

8163. A PPA.RA't U8 for SPINN INO \' ABI'I1 J. Hoyden, 
London 

816-1. DaMPrNo CART8, A. Laporto, London. 
8166. LOCI< IIlO L.o~Pa In lholr B OLOKIUI, J . C. Ttlylt>r , 

London. 
9160. \'IINTILA'I'INO PORT8, H . B . Lalco -{J. W. Atl~t, 

Unit~d. Staltl.) 
8167. F1TTIN08 ror E x &ROIIIfNO A PPAJlATUS, F. W. 

Croucbor, London. 
916!1. ArPAIUTOII for ~lAICINO COILB for E L&cratCAL 
APPARATO~. E . A. Carolon.-(TI<f Orn.val Blutrk 
Company, United Staltl.) 

8169. MAc a Uill for B&NDINO L llATUIR, P . Cousin, 
London. 

8160. L AliPI, R. W. Neale, Birmingham. 
8101. LA.Ilt&.~) UND&.aW&ARINO ArPAR&L, K . Morgan, 

London. 
9162. Rooltl'lloroAL1 W. ~. Gothlng1 London. 
9169. RoLLlliO MI LLAI, B. Gcrdau. LOndon. 
911}4. WITCIDlOA.RD8, E . Parry, London. 
8105. Baa&IJKS, E . R. King. Lon don. 
8166. RoLLtNO Sn n'l' Al &TAL Rra t PS, (). D. J oh1111ou, 

London. 
8107. RAI L BoNos, W. E. Oalcloy. London. 
3109. SoaP or N&CKTI III FAST&N&R, E. A. B orr, 

London. 
9169. CoLOIIR P Riln'INO, Jl. W. L. Hnr~ct, London. 
3170. E LIICTIUO 'BRAK &B for WO'I&LB, R. W. Jamoa.­

(f/,e Algo»t(ltln Bl.rtrit Orakf Cbmpany, United 
Statu.) 

9171. P'LAAO·LTODT S·oNALLTNo ArPAAATU&, J. Rold, 
London . 

8172. Col lf·PRD D APrA.RioTU' for EL&C'I'lUCITV, F. B . 
Orry and W. Bnydon. London. 

8178. AsnrtOl AL P &.aFOll lo:, 0. I mrny.-{F(trolrtrke 
wrnwL• .Mmttr, Luciu1 and Brilning, Germany.) 

817-t . M.ufVPAC'I'tTRK of ULTn.uto\1\l N.&, C. F . Cro88, 
London. 

8176 RooF Sn oCTORES, R . A Ikon, London. 
3176. GoLF 8 ALLII1 L . E . Am edrot, London. 
8177. Pa &VI !ITINO Crrnt iiiJVB CIUCJUNO, E. B ur:daJl', 

Rood log. 
3178. P a lb ltRVCNO Wooo. S. E. B Rilkln, London. 
8179. 1Lu111VACTORI of {MITA'I'ION B oa s, n. Rausch, 

London. 
8180. JolAOBIND Cor Cta .unNo CoTToN, R. B. Eva111, 

London. 
81 1. ~~ MCII'IO uf Wnoaa:u, 0. Lan dokor l\n d F. Albert, 

London. 
8182. MA'I'ftiFACI'tmlt O( 0 RTUOAW IDOPTI ICNOIA0l..PDO· 

ACID R. B. Ron sford.-(L. ~ltlla nnct Co .• Otrmany.) 
8188. 

1
TitLIOR.APUY, a. 8 . Ronelord.-(TM Dtlany 

Po.·eign Company, U'llilta Statt1) 
8184. H OLTI PU ·OVLI!Il>I R ENOlN&S, .B. M. Youog and 

W. (). ~1urmy, London. 
9186. Dt&ll ConM, A. Lawrfo, London . 
SI 6. RA!LROA.Il TRACKS, T. J . ld lddlebrooklt, London. 
3 187. SPE&D Oov&RNO.&s, A. J . R lloy and J. Warry, 

London. 
3188. Cctrrt:No rvoa v. C. Trnogor, Lon don. 
8l81l. ! h lfi RAL SALTS, Ill . .Langbold, London . 
9190. MATTRDB, J. n. Noloo nod F. lt Jame!, 

London . 
3191. PaOTOORArmo Srrctrr.&M, A. J. Boult.-(R. Bmt· 

nwnn, Otnll<lny.) 
811'12. C&NTRit'OOAL MILK no d CRJ:Aitl S IIPABA'I'OIIII, A. J . 

.Boult.-( Th< RauluoM and Srhmidt Aktien · Otull~eliajl, 
On-mt• 11y.) 

9 198. S r no I!>DIOATOIUI, A. J . Bou1t.-(O. 0. and n. 
C. Ol«l:mr, Omnany.) 

9194. SIBL'I'l~<O of Onu, E. H. Sch w&rt..!l, London . 
81116. E u crntAL MIA!Io arso nod lm>IOATINO l Nsn a· 

M1U11'81 E . Du Bols, London. 
81116. PllODOCTIOJII of PUOTOORAP1110 P IOT'01la in 

.NATURAL CoLOUR.II, J . 8&e7.opanllc, London. 

THE EN G I NE ER 

8107. T lllllMioL STORAO& for 8T&AIII AUTOWOBILES, W. 
J . Dn vy, London. 

81!18. A RC' LA:WPII, J. A. R l(ll\00 1 London. 
Sl!\!1. ELIICTRICAL TRAS8:WI8lliON of Pown, 0. D. J~11CIUI, 

London. • 
8200, 0BTAININO M&A80RXMXIIT8 from DIVIOXD, 0ALE111 

W. J,ovo, I on don. 
3201. Ca!<TRIJUOAL CR&AM SEPARATORS, w. r. TllOlllP· 

son.-(8. Oa,.in, Pranr~) 
8202. C&NTBII'trOAL CR&Aw S&PARA'I'OIIt, W. P . Thomp· 

t<Oo. - (8. (Jarin, FraTIJ'• ) 
8208. AuTO~IATIC Pnasona Ranocts o VALVK, B . 8. 

Rlworth y, Loodou. 
8204. 'IROLLI:V8 and TROLL&V POLES, A. L. Tycrmno, 

Liverpool. 
8206. MAN OI'AtTOR& of SoAP, P. C. D. C~tlc, Llvor· 

pool. 
8206. MA!I't!VACTORII of Monus of P•ARL, P. 0. D. 

CMtlo, Liverpool. 
8207. R&'I'Ail'o'l!IO LADTQ' 8RIR1'8 lol POSITION, IT. D. 

B arrit, Llvorpool. 
3208. Al iNI:RAI. WATKR BOTTL& Dox1s, J . Edwords, 

IA vcrpQc'll. 
32011. SAnOLII! for V&LOCIP&oaa, R. CouUtoux, T,lvor· 

pool. 
3210. TABL& tor P IJONOORAPU:S, A. A. Borgmnn, J, l vor· 

pool. 
8211. GAilOLrN& O.u MACBINa, J. T. Wood, United 

Stotos. 
3212. 0&N&RA'I'OR for 0A60LUIJ: GAS MAOOINJ:P, J . T. 

Wood, Unltod Stot~. 
8218. 8AfJo:rY DRAJCII! for Et&VA'I'OR81 F. H oulo, United 

Stntcs. 

11 U1 February, 1908. 

3214. FLOw&R B oLnrrs, w. J . Cro11, Dlrmlogoom. 
8216. CLUTCiliB, t' . . Willougbby, M11nchc11tor 
8216. SPRAY CABBOBJ.TTIU, A. L. Omm, Blrmlng· 

ham. 
82\i. Loo~• 8011TTLK3, W. Lord, Monobu.~tor. 
3218. B AMltOCK' ond B A)I;wooK 08AIR81 W. Cutlor, 

Blnnloghom . 
3210. PRI VINTt NO ACOIOIINT8 from 0VIIRR&AO T ROLLIV 

Wtaa, J . Tllloy. Blrmloghtlm. 
8220. V&NTtLA'I'fliO SllAI'T'II, IIordy M d Padmoro, 

Llmltod, and J. Southall, Worcester. 
8221. LAVATORY BASINS, A. Shorwln, Hanloy. 
8222. ADJI18TABL& Loor Guan for R AT<l, J . Dcolc11, 

Lond,.,n. 
8128. Ihoa.auc APPA.RAT08, J. C. Etcbclla, Mnn· 

ch estor. 
8224. f,ocx a for Oooas, L. W. Sunrpo. H anchoator. 
8226. H A KINO of PLA8T¥R of PARI&, W. Brothon, Man· 

oh oal4r. 
3220. H ANOIIR8 for 01•1tnnuo TnoLLKV Wuu:.e, A. 

Rlobardson and W. U . Alluo, Manoho&tor. 
3227. KNIPI CLKAN'&Ra. E. RoborU!, T.ondon. 
3228. ColiBINa o B us and NcLI ·UOlf, W. Konyon, South· 

port, Lanoa 
8229. O&LtV&RlNO JolATCU&B, A. Jnmi0800·)Ie0 rcgor, 

Olaagow. 
8280. Got .... BALUI, J . n. Roger. OIMgow. 
9291. t!OAsv•, G. E . Mycrort, NottlngbBm. 
8282. MmnU NOII PORit'f&R81 R. J. Fowlor and G. 

Briddon. i\lnnchcetor. 
8288. GAS FtTTIB081 T. Grogson and R. BamHbottom, 

Mancboator. 
8234. CLOBWT F L08BlNO Clf>TRNA, J . Wood, Man · 

ebe3tor. 
3J85. iirJtAM ENOINU, W. Thom and E. A. Pickup, 

Mnncboetor. 
8l86 TRIIATINO Ilrou for TA~'lm!O, S. K. F'olton, Jun., 

lllnncbc~tor. 
8237. SOCK &'I' FASTDIINO fc.r8cABP81 T. Dymon d, South· 

ompton. 
8288. 0ATCOINO A!IUIALAI, F. 0. Lyndo, Wlthlngl4n, 
Maoc:hc<~tor. 

8239. CL&ANL'IO P IPR&, J. F. Philllps Rod W. Button, 
New Ferry, Cboahlro. 

8240. P lOKINO Ur PINO·PO~O B At.LB, J. Rogon, Blr· 
minghl\m. 

8241. SLKKVII Lnraa, F. i\fa.non, Blrmlngbllm. 
3242. RI OOLATINO F&IID CORVIS OD 8oOTOIJHRS1 .E. 

Waiter, Gormany. 
8249. GA8·LIORTrJIO J)£vtc&, B . Clauss and W. 

Sobmandt, OIMgow. 
8244. ELROTRJO lONITtON, A. Ec.'k&loln 1\Dd H. J. Coows, 

Moncbc..wr. 
8246. Srnm o Co &eK NoT8 nnd RrNoa, R. Llndany, 

Dundoo. 
82•0. llAZOR PAn lt. S. F. B. Knowles an d F. 0. Colo, 

Drixltnm, Dovonahtro. 
82<17. DAMPINO l'APt:a, P . E. Tnlnor , Oor ton , n o..'\r 

Manchoetor . 
8248. l l'I"''&RCUANOJ:AllLK S PKIIl G&AJUI, C. T. Crowdon, 

London . 
8249. LOBBIOATION of l£ACBUI. RV1 T. Cl&rkson, 

London. 
3260. GUARDS for Sa u ··PROP&LLID CAJtS, J. W. :Mollor , 

London. 
9261. CLIPS for tho Snllll of B A!ll)L&·BARB, E. W. 'Bohlo, 

Birmingham. 
8252. LIDS or Dl&HI~II ClOd Dox.a, B. A. J oncs, B lr· 

mlngham. 
SUS. RARDK~"DDO STI:EI, E . A. Down , I.oughton, 

Essex. 
8264. P R&VI:l>'TINO TIRI8 SICIDOINO, 0. A. H uoton, 

London. 
8256. TIAU for WanUI of V&II IC'LII81 W. 111. Rdwnrd61 

London. 
9260. ScALD, H . Hausralh, J.ondon. 
8257. AoroliATICALLV Wz1onrNo Goons, IJ. H >\ll&rnlh, 

r.ondon. 
112!i8. B OLDINO D~o:1• tc11 tor CoLLARS, J . B uobcr , 

London. 
8250. AODI!IO and RJtCOROfNO ?d.Acn 1111~, W. IT. Plko, 

Jun., London. 
8260. A Fl'IX1NO rAMPS, J . R. T urn or nnrl M. Stlmpson, 

Lon don . 
8261. TAP for Coal<m BOTTLI8, T. 8. J>ll.yol4r , 

London. 
~202. ToltlllLINO BLoCK, J . r nobos nod J . H uteson, 

Grimsby. 
8268. V.&NTILA'I'OR8, Ewart nud Son , Llmltod, IUld F. 

J. D. B U!logh urst, Wondovor, Ducks. 
8264. MAcoT NK GaAans. B. WUII.atneon an d F . A. 

Sobmlrlt, Tuubridgo Wollll. 
3265. A PPA.RATU8 for RaooRDL'IO DISTANO.&, G. Ill. P rlnco, 

London. 
5266. APPAtuT\18 for Paoooorso SoO'Nl> VIBRA'I'ION In 

WATJ:R, B . B . Lalco.-{Submarine Signo.l. Company, 
Un itta S14tu.) 

8207. STOD, J . do Kon lngh, London. 
3208. P'l R&·I X'I'JNOOIIIBlliO A PPARATUS, A. E. P eroy, 

Lon don. 
3269. 8 1ALUIO BOTTLD , W. P. Tbompson.--{0. S. Oil· 

dtr!fl, A "'f1'71tina..) 
3270. MANOJI'AOT17R& of GLASS ABTICIJIJ, P . T. Slovort, 

LiverpooL 
3271. GRJNnCNO APPABAT\18, B. Grn.f, L lvorpool. 
9272. MATORDIO SPIRITII, F. Boyl lng, London. 
9278. P rCTORK FR.0118, A. Woodg::o.te, London. 
3274. Eucra tarTV H aT&ll81 Thollor an d Co, 

London. 
3276. FOLOINO M AOBU11181 A. Brnd, London. 
:JUO. F l&B INO R u LAI, T. R. Prcody. London. 
3277. ()aooruro GA& PvRIPI&RS, H. Alien anJ B. D . 

B onloy, London . 
3278. 0 A8 PRODOCTlON IUld DI8TRI90T101f1 B. B . 

Thwalto, Lon don. 
3279. CLOCK CA!Ia , G. Y. Bloy and IJ . Wllllam eou, 

Limited, London . 
9280. TRoonMPaonoros , W. G. Wnlkor and W. Brynn, 

London. 
9281. Co.'ITROLLINO L1 P1'8, R . Holn and MOUer ·H OI8t, 

London . 
3282. FILM CA.RTRI OOU , Kodalc, Llm l tod.--{11'. B. Clint, 

Unlttcl Stata.) 
3!88. PAORI NO {or TOYPINO·BOXES, W. Kollormoyor, 

London . 
928f . l>RIVJlfO Gua ot VDIOL&81 J . A . llollullcm , 

Lon d on . 
8285. BOJLO, J . B . Prudhon , London , 

3286. RACI< (or fiOLDLSO 
London. 

LIR&ll, &e., G. Orour, 

8287. Covua or STOPPER8 of \'JtUIL81 J . Maldon, 
London. 

3288. I LL0810lil D~'lcm!\1 U . H. Lnkc.-(A . • l. Trtlllt1 

Un•ltd Stale•.) 
8289. DIVtOTNO CowrMUS, T. Stong IUld D. Oulle~~tad, 

London. 
3290. D a VIOD for ROBP&NDINO COBTAIN81 W. J . P oolo, 

Lon don. 
8291. WtNOOW SA81J&B, W. 8. Stnrgr1, London. 
8292. T n&ATINO BARK, C. Hi. Stophnn, J,ondcuo. 
8298. B INOI:, T. J . B ubhlu, London. 
8204. A RTtVICIAL STos•, J. Purvls and T. Rou~o, 

Lonlloo. 
3295. P aii8UI, T. Couloy, London. 
8206. APPARATUs for BllATtNO, J . E. andJ. E. Boonott, 

London. 
3197. R IICTIYVIIIO and TRA"8t'OUIINO 0118Rif.'IT8, 0 . 

Damberg, London. 
829R. T ltLI8COPIO LAnnua, &c., J. W. Pearaon, 

London. 
8299. N&&DLIIJ f.:Jr S'WINO MA<'IIISD, W. L. Wobsl4r, 

London. 
3300. Ov&Bti&AD 

London. 
&WINO M ACHTNIIS, W. L. Wcbstor, 

8801. WAf R\JILaWAt.t. PAPERS, l!l. F. W. 0. Ornbau, 
London. 

8302. R1:01 PROOATINO Po1o1 I'll, F . C. R Mto and 0. W. 
M Line, London. 

3803. Tova, F. A. Antonpohl IUld L. Wolgnnd, 
London. 

88().1. FatarloN Wout. SPno OuR, H. Ollttnor, 
London. 

3805. AOTOitiATIC IIwou, C. Pblllppl nud H. Mauror, 
London. 

8806. F'oo J'UMP for :jTIAll 0ENKRATORS1 L. Fried· 
mtUm, London. 

8807. CoKK Ov&sa. Tbo Otto-llllgonstock Coko Ovon 
Com)l6ny, Limited.-{ C. 0110 ana Co .. Omoony.) 

8809. llfAKUIO 81UCI<S, 0. lmmy.-(C,.rbonmclltr/1 Com· 
pany, Unittd. Stal<l.) 

3900. Ruuswo HRAd LIV&RII, A. Bcaugcol8, 
r.oodon. 

8310. DRARI {or ROLLi llO STOCK, A. Dcaugoola, 
London. 

8311. L t l'IINO of AXLES, W. B . Tomson and W. 0 . 
Hanna, Londo . 

8812. F.u.T&Nrso Wm& F&NOlNO, J . B arrl8on and N. C. 
Cuck bnrn, London. 

SBl.EOTED AMERICAN P ATENTtf. 
Prom tAt Unittd S1<1tt1 Pat#Jit·~t OJ!dal 9aulU. 

704,08 t. RoCK·ORJLL CaocK, M . 11/cllal~. Phfnt/J, 
and J. Tm inntr, Jii,!Jlt, Canada. - Filed fktobtr lOth, 
1901. 

Claiuo -(I) A drill chuck having a curved tapering 
pru!lll\gO communicating with the drill cbruober, l!llld 
))0861\go bavlng Its cods lo'\dlug out through lho wnll 
of tho chuck at eoparato and dlatlnct polnU! ono above 
tho other, ond a cur\•cd nod toporlog k oy ln aa!d 
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p•ss1go. os sot forth. (2) A drill chuck having a 
curved topcrlng pat~N~go communicating with tbo 
drlll chamber, said pMSIIIfO bolog clrculu ln croas 
section and having Ita onds lcodJug out through tho 
wall of tho ohuulc ot aopanto and distin ct p olnta, ono 
abovo tbo othur. tmd a round, curved, and te.porlog 
k oy ftttlog In thu881d paAIJRgo,sald koybelngprovldod 
with a long'ltudlnnl groo\'o In ita outer pcr lphory, os 
sot forth. 

704, t 44. C&NTIIlPOOAL P OIIIP, /1. Sorl:cr, Winttrtlmr, 
Soeil:trlantl.-Fil«l /Xr~mbtr 2nd, 1901. 

Claim.-A ccntrlfug.1l pump ndlllll4d to bo driven 
at a conatBnt apocd and comprls ng a pluroUty of 
pump acctiCtnB nrrtuogcd In scrlc~ rolutlon with reapcct 

to each other, each pump section commun icat ing 
lndopcodcotly with tbo outlot, wboroby hy opening 
on o or tho other or auoh communlcatlo111 the llftlng 
powor of tho pump may be variod without varying Ita 
~pcod, IUI nod for tho'purposo sot forth. 

704, 649. ELIICTRICAL F oR.SAOI ... oa TRV.'I'lNO 
l:I.IOSLY • R&TRACTORY SoB8TANC&B, D. Jla..rim, 
Brookl,.,., N.l'.-Filtd Octobtr 8011•, 1901. 

Clair~J.-(1) In an olectrleal 1\PflfU'Stu.s for making 
c~Jolum cnrbldo, an electrical circuit, a car bide con· 
d octor locludcd in aald circuit, whereby s1id conductor 
Is IDAlotalnod incnndoecon t, mo&n8 delivering carbide· 
for m ing m ntorlals to tbo hcoting 6cld, and moans 
uninterruptedly moving t he calcium carbldo from tho 
b eat ing 6old as Cast 1111 formod. (2) In an o1ectrlcal 
opparotus for mnklng calcium carbido, Rn oloctrle 
olrcult, a carbide conductor Included to ~~&Id circuit, 
w h oroby said conductor le main tained lncaudcecon t, 
a n rl moans cootin uoualy moving the calcium car bide 
from tho he&tlog 1\old ae (oet aa formod. {8) In an 
oloctrlcal apparv.tu.s for m ak ing calolum carbide, IUl 
oleotrlc el.rcult, a carbide conductor lnclud cxi in 1&1d 
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clrouit, wborcby aald oonductor Is malnt&lnod lncao. 
d nt, mOIU\1 mo\>lng thu calcium cnrbldc from tho 
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bcalln~e field 1.\.8 fMl as ft,rmed, ond mean• supp1ylng 
carblde-formlog mntcrialH In tbo h catlng field. 

704,898. BRUCil M&CIJANI&M, J. P. Nti(ll, Sottt/1 
Bttllltlinn, a'll.(l S .A. S. 1/ammJlr, BtiMthnn, Po.. ­
Filt<l Jvly Sht, 1 00(1. 

Cfaim.--{1) Tho comblnntlon with the breech and 
breech block provided with &cetlonnl lbrcods or collars, 
of a frnmo carrying tho breech hlook and havlng a 
recess, a guldo rod oxtondlng alon.rc the receu, a rnck 
bar reount.od to aUdo on lho guldo rod. and o lever 
connected to opcmto the melt: har. aub8tanUnlly"" act 
rorlh. (2) The comblruHion with the brcoch block 
and tho primer opening, or 11 bammor provld<'d with a 
al4m ~lldlng In tbo brooch block and with a bead, and 
swlng1ng on ltK stom to and from aald opening, sub­
et.antlally 011 set fCtrtb. (S) Tbo romblnotlon with tbo 
breccb hlock and primer OJ>Qo lng, or a brunmcr pro­
vided wltb a srom lllidlng In tho brcocb block IUld 
wltb a b ead, IUld awtnging on Its atom to and from 
~~aid opening, and a vout cover and firing pin ronicd 
thereby eonn ool4d t o swing with the hammor ovor 
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and from tho openlog. l!ubstonllally 011 aot forth. (4) 
Tl10 combination with tho breech block and primer 
oponlng. of n hamm er provided with a atom sliding In 
tbo breech block ond with 11 bead, ond swlog1ug to 
IUld from Mid oponlog, a vent covor and flrlng pin 
carried thereby connected to Hwlng over cmd from tbo 
oponlng, an extractor, nod means for opomtlng tbo 
aamo on tho movement of tho vont cover, aubstoutlolly 
11.!1 sot forth {5) Tbo combination wtLh the brcocb 
block and prlmor oponlog. of ohammor provided with 
a stom 811dlog In tho breocb block and with a bead, 
ond swlnglng to and from sold opening, and moans 
for moobonlcally swinging tbo hBmmor on Ita srom 
In to and out of position on tbe tu rning of tho breoeb 
block, eubstontlally usot forth. 

704,9 13. RoTARY l!lNOIII'II, F . .A . PalM, Nw J'ork, N. Y. 
-Filtd January 1111<, 1002. 

Ctailn.- A rotory onglno, comprising o cylinder . n 
piston mj)uotod to turn oxcontricolly In tho Aald 
cyllndor, ond hnvlng rccC88es in IU! perlpheml 11urfaco, 
lho ionor wnlla of the rcccsaos belng segmootol, pl.Htou 
boad8 bnvlng a Rogmontal ~hapo &nd m ounted to 
swing In tho rcceli8es of tho piKtoo. ond In slldlng 
cngngomont with tbo poripbornl inner wnll of tl10 

(704'.9131 

rcc088cs, eachfiBton hc:oad hovlng eldo nnna fulcrumod 
oo tho sld cs o lho pleton near tbo l>CJripbory tberoof 
and at tbo contro of the recesses. b locks mounttd to 
s tldo on the lnsldo or lbo rim of the cyllndor, each 
block ha'l'lng n hinged connoctlon wltb "corresponding 
piston hOI\d, tbo eald cyllndur being provided 'lltitll 
porl8 In lta rim at oppo~Jito Mldcs thereof, and cbannols 
leading fTom said portA, a pipe load ing rrom oeob ol 
Mid channels and conncctod with 11 aupply p ipo, th o 
aald pipes being cach provided with o •alvo, and 
oxhau•t pl1>01 caoh connected with ono of tho u ld 
pipes at a 1l01nt between tho valvo ond tho connection 
of t b e ptpo wltb th o ohaunol, t h o l&ld oxb&Utt pipM 
being ce.ch provided with a valve, 011 aot forth. 
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