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ENGLISH AND AMERICAN RAILWAYS.
No. 1V,

IT is reasonable to suggest that some improvements in
English railway working might vesult from greater
publicity of the official details of the actual results of
working. The high position which English railways hold
in regard to freedom from accidents is due in great
measure to the influence of public opinion based upon

the published official reports of investigations as to the
causes of accidents. In the same way public opinion
might have considerable influence in inducing the

esting comparison.

close approximations to the reality, Even allowing for a
certain variation, the figures as given show a very inter-
The percentages given in the first
column are those taken from the official reports of the

adoption of reforms or improvements. In comparing
the annual reports of leading English and American
railway companies, one cannot but be struck by the
vagueness and paucity of information contained in the
former. American reports areusually in pamphlet form,
and contain detailed statistics asto traffic, rates, earnings,
expenses, mileage, coal consumption, &ec., and the relation
of these items to one another. The statistics are also
worked out on certain basis, and not given merely as
totals, while comparisons are made with the figures of
preceding years, thus showing how the traffic and
working conditions have varied. The following table—
No. II.—is compiled from the working statistics given in
the annual report of the ILake Shore and Michigan
Southern Railway, a road which earns 8+18 per cent.
dividends, and pays 7 per cent.

TaBLE No, IL.— Working Statistics of the L.S. aiwd M.S.R., U.S.A.

Miles o 1413
Grossearnings ... ... ... ... ... £4,170,736
Working expenses, 63°76 per cent. .. £2, 785,604
Net earnings : £1,365,133
Fixed charges .. ... £560,488
Tons of goods carried ... ... . 15,551,976
Average haul or lead per ton, miles 178°2
Receipts per ton per mile. .. 0°251d.
Cost per ton per mile 0°165d.
Profit per ton per mile 0°086d.
Passengers carried ... ... .. ... 4,292,573
Average haul or lead per passenger 48 miles
Receipts per passenger per mile 1-047d.
Cost per passenger per mile .. 0-740d.
Profit per passenger per mile . . 0-307d.
Gross earnings per mile of road £2943
Expenses (including taxes) per mile £1975

Net earnings per mile of road ., £968
Average goods train load ... .. 352} tons
Goods earnings per train mile. 7s. 0'12d.
Goods expenses per train mile .. 4s. 10" 35d.
Passenger earnings per train mile . 5s. 7°36d.
Passenger expenses per train mile .. 38, 11-62d,
Passenger train miles 4,748,428
Freight train miles 7,866,883

The average weight of the goods trains seems rather
low, but it must be remembered that this is the average
for the entire service, including local and branch trains
as well as the heavy main line through trains, which
represent the maximum loads. In the above table are
given the average earnings, expenses, and profits for both
passenger and goods traffic, and these figures may be
compared with those of the Pennsylvania Railroad and
the New York Central Railroad, as follows :—

TaBLE Ne, TIL—Working Statistics of American Railirays,

Pennsvlvania New York

R.R. CentralR.R.
Earnings per passenger per mile .. 0-966d. ... 0°91d,.
Expenses per passenger per mile 0:716d. ... 0-67d.
Profit per passenger per mile 0:250d. ... 0°24d.
Earnings per ton per mile 0:249d, ... 0-29d.
Expenses per ton per mile . 0-177d. ... 0°20d.
Profit per ton per mile ... 0:072d. ... 0°09d.

Earnings per passenger train mile {ir':-c:lu&.iﬁg mails and

BRCIINA . | iz S wh s Gl b e e e i
Expenses per passenger train mile (including mails and

o o s e T W S A |
Profit per passenger train mile (including mails and

PR TR Yol iah ser s 1s. 9d.
Passenger earnings per mile of road . £1146
Passenger expenses per mile of road . . £850
Passenger profit ... ... .. £206
Goods earnings per train mile 7s. 11d.
(Goods expenses per train mile a8, Od.
Goods profit per train mile ... 2s, 6d.
(oods earnings per mile of road . £2299
Goods expenses per mile of road £1583
(roods profit per mile of road .. .. .. £716
Average number of wagons (Trer goods train 49
Average tons of paying goods per train mile ... 022

In the latter part of Table No. IIl. are given some of
the same items for the New York Central Railroad, but
calculated out on a train-service basis, with results in
amounts per train mile and per mile of road for both
passenger and goods traffic. On the New York, New
Haven, and Hartford Railroad, the similar results figure
as follows:—

£ s d.
Passenger earnings per train mile .. 0 b 9
Passenger earnings per mile of road 1806 0 0O
(oods earnings per train mile. .. 0 8 1
(Goods earnings per mile of road . 1805 0 0O
Operating income per mile of road 2512 0 0
Operating expenses per mile of road 1135 0 0

Two other points of great importance are the per-
centage of earnings absorbed by working expenses, and
the distribution of the working expenses among the prin-
cipal classes of expenditure. On American railways, as
an average, the working expenses represent a slightly
higher proportion of the earnings than on English rail-
ways, but there is not such a wide difference as is very

several railways whose working expenses are here
tabulated : —
TaBLE No. INV.—Worling Eaipenses of American and English
Railirays,
Propor- | Distribution of working expenses.
tinniﬂf Mainten- Mainten
workin .| -
Rallways. ﬂx;nﬂgu ANCE ﬂ‘fd| ance nt& Cm;guct- Gmi-
Eross W AnNd engines Eril.
m‘tl.?'ni_],]g'a_ strﬁut'ren.m . stock traflic.
U.S.A.: Percent., Percent, Percent. Percent. P. ¢'nt
New York, New Haven,
and Hartford ... . .| 68'87 19 16 61 4
New York Central ...| 63°50 16 17 63 4
Pennsylvania .| 6785 18 20 Y] 3
L ] T 12 20 60 8
Lake Shore and Michi-
gan Southern ... ...| 63°76 17} 194 604 2}
Boston and Albany ...} 7160 19 14 H4 13
Chicago, Burlington,
and Quincy ... ...| 64'84 o', (R R 53 6
Chicago and North- |
Western ... ... ...| 62'23 20 | 2 Hd 4
Chicago, Rock Island, |
and Pacific ... ..| 6175 2 . 18 h3 t
Northern Pacific... ...| 46°90 g 19 50 6
ENGLAND :
Gireat Eastern | 59-79 14 | 16 48 22
Great Western ... ...| 6221 23 17 47 13
London and North-
Western ... ... D844 i i il AR H7 14
Midland = 59- 81 13 17 63 | i
.L | |

Another matter of importance is the analysis of the
earnings and their distribution among the several sources
of revenue. Such an analysis enables it to be seen at a
glance whence the bulk of the revenue comes, and where
improvements may be made. Table No. V. shows the
analyses of the earnings of five American railways.

TAaBLE No. V.—Analyses of Earnings of American Ralirays,

Lake Chicago,
Earnings. il‘\'ew'i'urk Shore and | Erie. Rock |Northern
Central. | Michigan Island, Pacific,
| Southern. !n.nd Pacific.
Percent.| Per cent. Percent. Per cent. |Percent.
Passenger 290 2063 18-0 24°45 20°5
Goods 59°0 67 57 74 6964 73°6
T ! (B | ] 20 19 2°88 59
Express(parcels) 3°0 257 1°8 198 | ¢
Other .| 55 2:08 | 47 105)| —
Total ... | 100°0 100°00 | 1000 10000 | 100°0

On the Lake Shore and Michigan Southern Railway
the operating or working expenses are also worked out
in percentages of the earnings, with the following results
for 1898 given in Table No. V.:—

TABLE No. V.
Percentage of earnings.

Maintenance of way and structures... ... .. .. 11'11
Maintenance of engines and rolling equipment 12-51
Conducting transportation... 3860
General operating expenses 1-54
Total operating expenses ... 6376
Taxes AT Nt 335
Operating expenses and taxes ... 67°11
Net earnings .., 32-89

The figures so far given relate to the general results
of railway working, but the expenditures in the traflic
departments are also worked out in detail, and state-
ments of these details are given by many railways
in their annual reports. Thereis, however, no uniformity
in these statistics, different railways keeping their special
accounts of this kind in their own way. In the general
statistical and financial reports a considerable degree of
uniformity has been arrived at, owing to the require-
ments of the Interstate Commerce Commission in having
reports made to it aunnually in accordance with certain
set forms, which forms the railways have now largely
adopted for their own use as a matter of convenience.
Some figures from the detailed reports are given below

as examples of the character of the statistics annually
recorded and compared.

Table No. VI. gives ananalysis of the working expenses
of the outdoor service of the Chicago, Milwaukee, and
St. Paul Railway, calculated upon the basis of revenue
train miles, and distributed among the various items of
expenditure in this service.

TABLE No, VI.—Erpenses per Revenve Train Mile ; hicago,
Milwaubee, and St. Paunl Railiray,

Pence.
Repairs of locomotives .. 280
Repairs of wagonsand carnages. ., 398
Station service. ., 562
Train service ... ... 362
Locomotive service it 430
Train and station supplies 1°01
Fael ... ... ... 472
(il and waste ... . 023
All other expenses ... e 22°33

Total working expenses per rev. train mile 4861

Following on in this line, a series of figures represent-
ing locomotive service are given below, selected from the

frequently assumed. In Table No. 4 are shown the pro-
portions of working expenses, and the distribution of
these expenses for some American and English railways.
In the four columns representing the distribution of
working expenses, however, the percentages for the
English lines are not exact, since the published accounts
are not kept in the same form as those of the American
lines. The accounts have been carefully analysed, how-
ever, and arranged in accordance with the American
system, and the percentages given are probably very

ErRIE RAILROAD.

Miles run per goods engine per year
Coal per mile, passenger engines

Coal per mile, goods engines ... ...
Locomotive miles per quart of eylinder
Locomotive miles per qu
Pounds of waste per 130

Miles run per passenger engine per year

oill ...

art of lubricating oil
locomotive miles

g

annual reports of the railways mentioned :—

Worling Statistics of American Railways,

47,818
40,836
&1
146-6
1274
507
10

LCost per locomotive per mile :—
Lake Shore and
Erie Railroad. Hichifnn Southern
Railroad.

Pence. Pence,
T I i R 54 2°62
Repairs and renewals, ., 325 259
0il and waste 016 0-11
Water supply 022 0-19.
Other supplies ... ... .. .. 0706 003
Wages of enginemen and fire-
Wages of running-shed men o S e
Total o 11728 9-12
Chi and Chi Rock
North-Western Iﬂm, and
Mil ) Railway. Pacific Railway.
iles run per engine per year
(ave I:; a — 33,722
Cost of coal per ton ... ... .. Bia, —
Locomotive miles per ton of conl 22°84 2878
Locomotive miles per pint of oil 1540 —
Locomotive miles per pound of
waste uval ... 182°93 —
Cost per locomotive per mile :—
Pence, Pence.
Renewals, repairs, and supplies  2°33 162
Enginemen, firemen, hostlers, &e,  3°64 343
R il e il et e B 3-18 298
0il and waste o 0+12 0-08
Total 927 811

Inquiry has been made as to the much talked-of rate
of 0+11 pence per ton per mile on the Chesapeake and
Ohio Railway, and what items are covered by this cost.
It may be said that the rate was a special one on coal,
and was not established as a permanent rate, although
on many roads the average goods rate is getting uncom-
fortably near this low figure. The items covered by the
cost of transportation, as referred to in the first part of
this paper—in TeHE ENGINEErR of December 1st, 1899—
include maintenance, repairs and renewals of engines,
rolling stock and permanent way, as well as wages and
general train expenses. It also includes its proportion of
expense of renewals of equipment and a large amount ex-
pended for new side tracks and also for heavier rails. This
is accounted for by the fact that the company carries no
construction account, except for certain specified new
work, such as double tracking and the enlargement of
terminals. It does not include unloading the wagons
into the vessels, which cost is independent of trans-
portation expenses.

On this railway the rates have dropped 82 per cent.
since 1898, in spite of which the profits have been steadily
increased by skill and care in the management, and by
improvements in methods of working. The tonnage has
had to be increased very considerably in order to add so
largely to the revenue, with the ton mile rate falling so
rapidly and steadily. The statistics of traffic and revenue
are given in Table No. VII.

TagLE No. VIL.—Traffic and Recenue ; Chesapeake and Ohio

Railiray.

Surp! | o | mil
Grois Net surplus I mile | mile
earnings. [ea mi*g“'ch?ni:gm Tv;m:uaLg«a.l Ton miles, mu:;e ﬂr;t.:u
= coal. |goods
£ £ £ | P'nce P'nce
1893| 2,069,953 640,587 84,752 5,493,9001,4?9,48?,{]000'133|D‘131
1895( 1,919,206 626,301 3,740 5,6?1,‘30ﬂ|1,720,785,000 0‘143?'205
1897 2,141,636 684,283 60,508 6,491,2972,00(1,095,00{}':)'] 48|ﬂ'212
1899| 2,401,968 786,491/ 141,226 8,130,661 2,506,000,000 0-110 0255

| I

In the former part of this paper it has been shown that
for several years past there has been a steady reduction
in goods rates. This is one of the remarkable features
of American railway operation, and one of the most
serious problems to be dealt with by managers. It isalso
one of the great forces leading to the introduction of
various means for so reducing the cost of performing the
transportation service that a profit may still be earned.
Table No. VII. has shown these conditions on the Chesa-
peake and Ohio Railway, where the net earnings have
increased but little, while the traflic has increased
enormously. In Table No. VIII. are given somewhat

TaBLE No VIII.—Traffic and Revenne, Lake Shore and Mickigan

Southern Railiray,

: Goods Rate per ton | Ave lead
Years, | Tons carrvied. earnings. per ﬁﬂe. Pﬁmu_
£ Pence. Miles,
1870 2,978,725 1,726,894 07562 1927
1875 5,022,490 1,906,008 0505 1878
1880 8,350,336 2,778,112 0375 2217
1885 8,023,003 1,771,804 0-276 1997
1890 11,531,266 2,700,962 0313 1870
1895 | 14,382,641 2,780,265 0-280 172°1
1898 | 15,551,976 2,784,954 0-251 178°2
|
. Passengers Passenger Rate per pas- | Average lead
Years, carrieﬁe t-.nrning:. ﬁaug‘rﬁr?ulﬂn per [nf!:mger.
£ Pence. Miles,
1870 2,065,440 838,592 1306 i
1875 3,170,234 784,560 1-189 52
1880 3,313,485 752,201 i iy %1
1885 3,479,274 727,875 1029 61
1890 5,019,595 1,012,005 | 1123 45 .
1895 4,627,175 902,474 | 1069 16
1898 4,292,573 856,284 1047 48

similar figures for the Lake Shore and Michigan Southern
Railway during the past thirty years. From this it will
be seen that while tiz tonnage increased from 38 million
to 154 million tons, the goods earnings increased only
from £1,726,894 to £2,784,954, the rate per ton per mile -

having fallen from three-fourths of a penny to one-fourth
of a penny. 1In passenger working the results are similar
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but not so extreme, the number of w:-menger:: having
increased from 2 millions to 41 millions, while the

passenger earnings increased only from £838,592 to
£856,284.

In conclusion, it may be said that while English railways
are not likely to have such a serious problem to meet as
. has been met—and successfully met—in the United
States, yet undoubtedly economies and improvements in
present methods of working ean and should be intro-
duced. The somewhat extensive introduction of corridor
cars, dining and luncheon cars, &e., within very recent
years, to meet the perfectly reasonable demands of the
F‘nbhf:. has necessarily increased the proportion of dead
oad in the trains, and has consequently increased the cost
of transportation. Economies in passenger train service,
either by reducing expenses or increasing the accommo-
dation and traflic, are now, therefore, to be sought for by
progressive railway managers. It may be well to say
again that the 1uaatinn 18 not that of introducing or
foreing upon English railways certain features of American
railway practice. The question is in regard to the
possibility of effecting improvements and economies by
investigating and following out the reasons and principles
which have governed the remarkable development of
American railway practice, more especially in regard to
economy in cost of service or cost of working. In con-
sidering this question, it should be considered purely from
& broad-minded business standpoint, without prejudice,
and without clouding the main points at issue by giving
undue weight to minor parts, or by petty objections and
too eonservative a point of view.

ARMOURED CONCRETE.

It is a little singular that a compound system of con-
struetion—no longer a novelty—which has been applied
with unquestionable success on the Continent and in
America, to nearly every description of engineering and
architectural work, should have been both theoretically
and practically almost completely ignored by English
engineers. But with the exception of some altogether
insignificant examples, little or no notice has been taken
of a principle which has been utilised abroad for bridges
and numerous other structures, though upon a minor
scale of magnitude. It must be admitted that the
system alluded to has entirely emerged from its experi-
mental or trial e, or it could not possibly have been
so extensively employed in the erection of the buildings,
and in many of the important subsidiary and eollateral
works pertaining to the Paris Exhibition. It is a
well-known fact, though it is not necessarily to
be accepted as an excuse, that a large number
of our engineers, like the rest of their ecountry-
men, are averse from change. They cling to their pre-
conceived opinions, their time-honoured habits and
customs, and their old, and possibly a little antiquated
grooves, with true insular pertinacity. From this stand-
point it is not surprising, therefore, that they have always
regarded with feelings closely allied to suspicion and dis-
trust, the employment of two distinet materials built up
and incorporated together, which possess not only very
different, but possibly absolutely conflicting properties
and characteristics, Ior instance, in the early days of
railways, combinations of cast and wrought iron in the
same girder were denounced, and in the main, rightly too
—by theory. Nevertheless the Newark Dyke bridge,
consisting of triangular girders erected on Warren's
principle of equilateral triangulations and turned pin
attachments, and of which one-half was cast iron, did its
duty well, until the ever-increasing weight of the rolling
stock of our great railways subjected it to stresses which
it was never designed to carry, and necessitated its
removal.

Some few years ago a series of experiments was under-
taken by the Austrian Government upon concrete,
armoured concrete, and steel-ribbed arches of different
spans, ranging up to a maximum of nearly 30ft. The
result, with which we are alone concerned at present,
was not in favour of any of the three types submitted to
trial, and gave no preference to the compound system
over its neighbours. Very recently some novel experi-
ments have been carefully conducted, which throw a new
light and afford additional information upon the whole
subject. We propose to place before our readers a brief
résumé of the results obtained at these trials, and to
point out in what manner the conclusions arrived at
affect the whole question. Among the objections raised
to combined structures of this character, the principal
theoretical one is that it is impossible to be certain that
the two distinet materials will act together conjointly as
they ought to do, and that the exact proportions of the
total stresses which each material should bear is indeter-
minable. In other words, there is no method of calcula-
tion sufficiently exact to warrant it being relied upon. It
has been also stated, as an argument against the use of
armoured concrete by its opponents, that it was launched
upon the publie totally unsupported by any theory, and
that consequently in the eyes of professional and scien-
tific men it had no claim to possessing any raison d'étre.
This assertion was no doubt true at the time it was
made, but it is contended by the advocates of the prin-
ciple that it is no longer so now. While admitting, as is
common to all analytical investigations concerning every
description of important engineering structures, that cer-
tain assumptions and hypotheses must be made, they
claim that the formule deduced from them are quite as
accurate and trustworthy for the armoured concrete system
as those obtained for any other type of construction.
There certainly appears no valid reason why theoretical
data should be demanded in the one case, far surpassing
in precision those which have been cited, and found suffi-
cient during many years for numerous other examples,
such as the gigantic long-span bridges in the United States
and our own hitherto unrivalled Forth Bridge.

Without asserting that all mathematical and analytical

investigations are absolutely based upon, and in every
sense dependent upon assumptions, it may yet be taken
for granted that not one is altogether exempt from them.
The theory of metallic bridges, as evidenced recently in
our columns, bristles with them, and the variety of
stresses induced by the bending and torsional moments
of their component parts and from other causes which
cannot be taken into actual calculation, must impart a
good deal of uncertainty to the final results. We do not
maintain that the formul# put forward—some of which
are of a very complicated character—for the determina-
tion of the stresses in constructive examples of armoured
concrete are not susceptible of improvement. On the
contrary, they will, in the course of further experience,
be probably both modified and simplified, but the fact
that they, in common with many others, are invested with
a strong element of uncertainty does not, in our opinion,
justify the rejection of the entire system. There is no
doubt considerable force in the objection that the qualities
of concrete are capable of variations so wide that the
ultimate strength of the specimens cannot be predeter-
mined. It is well known that in laboratories, dis-
crepancies, amounting to as much as 20 per cent. and 25
per cent., have been registered in test pieces, identical in
every respect. It follows from this want of uniformity
that it may be truthfully alleged that the success of any
one large work—a bridge, for example—is no guarantee
that another similar structure based upon the same lines,
both with regard to materials and workmanship, should
be equally fortunate. The allegation that samples of
armoured concrete give proofs of non-homogeneity during
the operation of testing is of little importance, as the
same statement holds good for nearly all materials, and
it may be safely assumed that the same precautions which
nullify any evil effect from this cause, with respect to
other materials, are adopted in the case of the combined
system. For the rest, it is a simple matter of the selec-
tion of a cement of good quality, proper preparation of it,
and careful and skilful supervision of the whole work.
Without due attention to these indispensable details, no
structure could be efficiently or aecur£ y built.

So far as absolutely dead weight is regarded, the
armoured concrete type of construction, as might be
expected, is at a discount, since for a given strength the
weight of the specimen amounts to five times as much as
that of a sectional area of steel, endowed with the same
powers of resistance. This wide difference is, however,
somewhat diminished by the plain and massive character
of the design, which enables it to dispense with most of
the additional auxiliary ties and struts, which very appre-
ciably augment the dead weight of a pure metallic erection.
Against this disadvantage, and a few others which need
not be particularised, must be placed the superior rigidity
of the system, and its power, due to its dead weight, of
almost annulling the effects of the heavy rolling loads
common to all railway bridges. When compared with
ordinary stone masonry and brickwork, the balance with
regard to dead weight is greatly in favour of the new
system, and it is no doubt partly due to this cause that
it has been extensively employed in piers, retaining, and
dock and reservoir walls, in the building of sewers and
drains, and a vast number of other works placed beneath
the soil. It is a very possible contingency that repeated
vibrations and shocks, produced by violent dynamical
action, might, after a time, give rise to a separation of
the two materials, by destroying the adherence between
them, but it is stated that no indication has as vet been
afforded of any such action. It is a well-established fact
that in railway bridges the effects of a serious impactive
force have but a small local range, and are not felt in
other parts of the structure, although situated at a very
moderate distance from the point where the maximum
disturbance occurs. The vibrations in their transit
throughout the length and breadth of the bridge become
rapidly absorbed and negatived by its insistent weight
and vis inertie.

It is evident that unless the combination of the con-
crete and the metal be of so intimate a nature as
totally to exclude all atmospheric influences, the advocates
of armoured concrete must be nonsuited. The least
oxidation of the metallic constituent would ultimately
lead to its utter deterioration, and be fatal to the principle.
In spite of the protection against oxidation afforded by
the cement, it might be possible, owing to the porous
nature of cement, and the facility with which it absorbs
water, that air might find its way to the steel frame-
work, and so ruin the combination. Again, it is also
possible that air might penetrate through some of
the small eracks and fissures which are generally
present in those parts of the arch or girder which are
exposed to stresses of tension. Experience has demon-
strated that, in the great majority of instances, all sur-
mises of this kind may be put aside. On different
oceasions buildings of armoured conecrete have been
pulled down, and the metal extracted from its matrix of
concrete perfectly clean and bright. It is further asserted
that a bar of rusty iron buried in a bed of cement con-
crete will, after remaining for a certain period in that
situation, recover its original blue tint.* This fact was
put beyond a doubt after the erection of the aqueduct of
Achéres. It is not at all improbable that the close
union of the two materials may excite a chemical action
between the metal and the cement, which may result in
depositing a protective insoluble layer upon the former
component of the mixture. Thermal stresses exist in
examples of the application of this system, but may be
disregarded, as they frequently might, in similar structures
built of other materials. Incombustibility is another
virtue which is justly attributed to the new type of con-
struction, and it is this valuable property which has con-
tributed so largely to its employment for the building of
depdts, huge stores, warehouses, and great manufacturing
and industrial premises. In respect to this quality, and
also to its behaviour when exposed to the action of
water, which often does more injury than the fire itself,

* Vide ** Annales des Ponts et Chaussées," 1807,  2e trim., page 185,

brick is its only rival. Rapidity of execution, simply and
easily procurable materials in almost any locality, and
the absence of all ponderous and expensive tackle and
mechanical appliances, are characteristics of this style of
building. It is now quite unnecessary to advert to the
progress that armoured concrete has made, or to the
further advance it will probably make in its application
to what may be termed the minor examples of construe-
tion. But whether it will, either in this or any other
country, attain to first-class rank as a constructive type for
the execution of important engineering works, upon a
scale of fitting itude, is a problem for the solution
of which the present available theoretical data and actual
practical experience are altogether inadequate. It is not
suitable for any deseription of bridge design, except that
of the arch, and in this respect it is a long way behind
what has been achieved even by cast iron.

FRENCH AND BRITISH GUNS AND SHIPS.

LasT week we made a comparison between British and
French guns, taking our figures from the Naval Annual
for 1899. Since writing this we have received a fuller
account of the speech made by M. Claudinon in the
French Chamber of Deputies—a speech which seems to
have carried considerable weight. This was to be ex-
pected in one way, seeing that the speaker is * Forge
Master " of the Loire, and has, as a maker of guns and war
stores, the knowledge of a specialist. On the other hand,
he is interested in defending materiel to which he has
largely contributed. M. Claudinon stated that he quoted
his figures from the Naval Annual; but this must be
understood with reserve. He makes a comparison be-
tween certain British and American guns, taken from the
Annual for 1899, with some Russian and French guns
of newer design. He shows thus that of the 12in. guns,
the French stand firet, with 12,200 metre-tons (39,370
foot-tons) ; next comes the Russian, with 10,700 metre-
tons (34,580 foot-tons); the British, with 10,600 metre-
tons (or 84,207 foot-tons); and, lastly, the American,
with 8100 metre-tons (26,155 foot-tons). He states that
this is not the whole case, for the velocity has had to be
reduced in the British gun. Indeed, our guns must be
in a bad way, for M. Claudinon states that out of sixteen
wire guns, three burst, and ten others were unable to
continue firing. He says that it has been asserted that,
owing to the lightness of the French projectile, the supe-
riority at the muzzle would soon be lost: but this, he
adds, is disproved by two things ; first, that the speed of
a shell from a 805 mm. gun, at a distance of 6000 metres,
was 563 metres, while that of a corresponding English
shell 505 metres; and, again, that a French shell, of
the 1893-1896 model, discharged at an angle of 20 deg.,
would, at 17,350 metres, still have a speed of 310 metres,
which would enable it to pierce the deck of any English
cruiser. Before passing on to M. Claudinon’s applica-
tion of his conclusions to the case of ships, we should
like to deal with those above, which are too serious to let

ass.

i When a speaker is in possession of information which

has hitherto escaped us, it no doubt is difficult to deal

satisfactorily with his statements. M. Claudinon’s

statements as to the FFrench guns we accept, and we may

be content to take the new Russian gun on trust,

especially as a note in the Annual warns us that probably

better Russian guns exist than there appear. It happens,

however, also that the United States have now in hand a

new 12in. gun, giving, it is claimed, 2800 foot-seconds
muzzle velocity, with a projectile of the same weight as
the British, namely, 850 lb., implying a muzzle energy of
46,246 foot-tons. Before this, the French 39,370 foot-

tons pales even at the muzzle, and every 100 yards range
tells against the lighter French projectile. This speaks
for itself so far as America is concerned. Both guns are
new, and their figures may be equally authentic; at all
events, there is nothing more to add except that such
statements will have to be made good by results. We
are, however, rather concerned with England’s position,
and we have to confess at once that the 2600ft. veloecity,
the highest one given in the Annual is more than is
desirable for a continuance, on account of the wear of
the gun under present conditions, though a higher
velocity might be attained without testing the strength
of the gun, which is far beyond what is necessary.
Probably 2600 foot-seconds might be assigned to our gun
as safely and fairly as the velocities which are generally
given in tables which, in fact, apply to new pieces; but
we must point out that the energy quoted by M. Clau-
dinon, given in the Annual, is not that due to 2600, but
to the figure of the earlier Mark VIIL. gun, namely, 2367,
and this is simply the wrong velocity. With 2600 foot-
seconds, our Mark IX. gun has 39,850 foot-ton energy,
that is to say, more than this new French gun, even at
the muzzle, and our superiority increases with every
100 yards of range, owing to the lighter weight of the
French projectile. M. Claudinon does not give the
weight of the French projectile, but as he speaks of a
tyvpe of shot of a few years back, 7.e., 1893 to 1896, we
are right, we suppose, in taking it as 643°8 lb., as given
in the Annual and the Pola annual. This means that
he takes the muzzle velocity at 2959 foot-seconds,
which, with this light shot, is conceivable, thus giving
his 89,071 foot-tons muzzle energy. We, however, make
the velocity to come down to 2452 foot-seconds at 2000
yards, with a striking energy of 26,850 foot-tons, while the
British shot at this range has 2252 foot-second velocity
and 29,890 foot-tons; in other words, the difference which
was small at the muzzle has grown to over 11 per cent.
of the I'rench blow at 2000 yards. We think the Annual's
figures might be arranged more clearly, but it is strange
that M. Claudinon, who has calculated the velocities for
different ranges, did not take the precaution of testing
whether the energy shown in the Annual was that of the
velocity in bold type figures opposite to it, rather than

the smaller figures entered below with a note of interro-
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;_:-.n,tiun after them,

_ At all events. we think that th
answer 1s complete, namely, that the British gun, even al
t]?v muzzle, s more powerful than this new French
]ﬂu'tu

But to pass on to the startling facts which M. Claudinon
reports. We have accepted his figures in the case of
I'LI'.'I.IH't' :u_ul Russia, but we must be excused for demur-
ring to his statements as to British guns., Three wire
guns could not burst without their possessors being aware
of the fact, umll we can assure him that it is not ]r‘:DHHiiﬂL*
to detect any sign of bursting in any of our wire guns,
nor have we been unable to continue firine. The begin-
ning and ending of our causes of r:mupluinl,n‘.‘.'itll our ,-.;Tma
as we mentioned last week, that the bores wear
out much too fast. The new American cun is almost
identical with our own, and its proportions are proba-
bly in a great measure taken from ours. It is rather
heavier, but ours being of wire construction would pro-
bably do all that the American can with the same powder,
and this is, as we have seen, much more than the French
aun. '_1"111* fact is that these high velocities which are to
be attained with new guns seem to be {IEL‘EI‘J“TE.‘, and

18,

tables are not required merely for purposes of “bluff,” |

or even of fair comparison of the possibilities of new
pieces, but for service purposes, and very commonly the
heavy guns on board foreign men-of-war remain year
after year without firing full charges and shot, while ours
have their annual sea practice. We, however, have
already in our last number admitted the possibility that
cordite may be putting our heavy guns at a {liﬁmh'u:lltu;;t-,
and that it is desirable, in our opinion, to make COIpPAara-
tive trials with other explosives, Sir Andrew Noble's
paper noticed elsewhere does not deal with comparisons
between our own and foreign modern powders, Till that
1s done 1t is difficult to pronounce as to powder. As
to the guns themselves we are quite satisfied.

|

| ')
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M. Claudinon follows our guns on board ship, and tells
us that in our gunnery trials with the Mars, Resolution, |
Hannibal, and Jupiter we attempted to get a muzzle
velocity of 731 metres (2400 foot-seconds), but had
to abandon it for the very sufficient reason, if true, above
referred to, namely, that three guns burst and ten had
to discontinue firing, so that apparently these lamentable
acecidents did not occur in the dark places of Woolwich o
Shoeburyness, where evils of this dve ean be, doubtless as
he thinks, carefully concealed, but on Her Majesty's ships |
in broad daylight on the high seas, Is it possible for M.
Claudinen to persuade himself and his listeners that
three 12in. wire guns could thus burst on board our
new ships and the matter be kept dark until he told the
fell secret to the Chamber? He adds also that only
some of the vesults were made public. Does he mean |
that still worse remains to be told? Under these ecir-
cumstances the cries of trés bien which greeted the
speaker seem almost heartless. We made fuss enough
about the Thunderer accident, but that seems nothing to
what now takes place without our even hearing of it.

We will pass on to ships. **The English,” we are
told, ** did not deem it necessary to protect battleships
against high explosive shells, from whieh it can only be
inferred that they were not satisfied with the results of
their tnals, and did not think that the shells would be
dangerous except to those who handled them.” How
shall we begin to meet this extraordinary statement and
the conclusion drawn from 1t? Any one who looks at
drawings of British and French battleships will see that for
the sake of maintaining a thick complete belt the French
ships have had to leave many portions of their hulls unpro-
tected. The British, by stopping the belt a little short
of bow and stern, are enabled to be covered pretty com-
pletely upwards from belt to above the battery. We made
trials of shell-fire at the Resistance, and adopted case-
mates and defences specially to meet it. We have long
maintained that the French ships courted destruction by
common shell, and this opposite statement is to us
inexplicable, Then how can we be supposed to be afraid
to handle and use shells with high explosives ? Does
M. Claudinon never read the papers? Has he not seen
that we are using lvddite shells in the South African
war, and does he not know that lyddite is almost iden-
tical with melinite? Shall we follow M. Claudinon
further ? Our difficulty is that we have not enough ideas
in common with him to criticise satisfactorily. He
makes an extraordinary supposition of the Powerful
cruiser engaging the Charlemagne, and shows that
the battleship ought to destroy this ecruiser, which,
considering that she not even an armoured,
but only a protected vessel, is not wonderful. The
Powerful is constructed for entirely different work.
We have not even checked the figures of this most
nnprobable engagement. We think our readers will
probably so far agree with us that it is hardly necessary
to follow the subject further, and that we need not take
M. Claudinon so seriously as to be unhappy about our
~hips and guns.

1=

HIGH ANGLE FIRE ORDNANCE IN THE FIELD.

Hica angle fire in the field by the means of field |

howitzers is one of the latest and most interesting
developments of artillery science. To Russia belongs

the honour of the introduction of the field howitzer or
mortar, and the piece scheduled in the table below was
first issued about eight vears ago. The example thus set
was shortly afterwards followed by Germany, Turkey,
France, and Great Britain in the order named; and at the
present moment these are the only nations which have
adopted this distinctive type of field ordnance. The
campaign now in progress, however, i1s the first cceision
upon which it has been tried on active service, since,
greatly to the disappointment of all artillerists, the
Turkish howitzer batteries did not come into action
during the war of 1897. It is easy to conceive, there-
fore, with what absorbing interest the performances of
our own are now being followed. The following table
affords an int-er*:--t,in;: l'mnpnrif-nn between the constre- J

tion, weights, principal dunensions, &ec., of the various
howitzers; also information concerning their ammu-
nition, projectiles, and high explosives for use with
common or high capacity shell, as it is more generally
termed.

Our 6in. howitzer is, strictly speaking, a siege train
piece. When mounted on the travelling carriage, 35 deg.
is its maximum elevation possible, when fired on the
upper carriage only—as would be the case from trenches or

TRIPLE-GEARED

THE FIFIELD TOOL COMPANY.
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AMERICAN MACHINE

By Orr AMERICAN CORRESPONDENT.

No,

IN Fig. 17 above is given a view of the gearing of a
32in. triple-geared lathe, which is equipped with a
tailstock instead of a turret. The head is strongly back-
geared, and is triple-geared into an internal gear on the
back of the face plate, the teeth of this gear being cut

V.

— - — -

England. France, Germany. Russin, Turkey.
. . 120 mn, — - tin. Krupp 12 ¢m.
in howitzer iin, field field 15 ¢m. heavy | 10°5 cm. o/U8 field field
of position, howitzer. howitzer, howitzer. field howitzer. mortar. howitzer.
Construction steel <teel nickel steel nickel steel | nickel steel steel steel
(Calibre tin. an. 4°7in. o’ thn. 4°lin. Gin. 4° 7.
Length of barrel 9din, 49n. 66 - Sin. 66" 8in. 4thn. o9 Hin. aoin.
Weight of barrel and breech 30 cwt, 94 ewt, 13° 5 ewt. 2] cwt. ¥ cowt. 8'B cwt.
(freatest possible elevation g0 (707} B i 65 o 47° 45
Weight of gun and carmage un- "
lhhmbered _ o4y ewt. 316 cwt, 29 cwt., 43 cwt, ® 248 cwt, 21'9 cwt.
Weight of gun and carriage limbered x
up 682 ewt. 15 cwt, 46° 5 cwt, o0 5 ewt., - 413 ewt. 41'93 ewt.
Ammunition
Material Forged steel Forged steel steel steel steel steel iron
Weight of projectile 118} 1b, o0 1h, 15 b, 03 1b., . a7 1b, 44 b,
Explosive in common shell Lyddite Lyddite Melinite picric acid = picric acid Melinite @ black powder
Bullets in shrapnel . 218 372 6:30 no shrapnel = 683 160
Muzzle veloaity, feet per second® 9 182 "ol 5 > 3 121 -
Maximum range, vards} 10,000 1,900 1,217 6, H61 - 3,718 6,342

|

* Muzzle velocity with maximum charge, ¥ Maximum rang
other more or less permanently-fortified positions— the gun
can be elevated to an angle of 70 deg. The piece corre-
sponds to the German gun of 15 centimetres, which, now

| that no less than sixty-nine six-gun field batteries have

been equipped with the lighter 105 centimetre howitzer,
Model 1898, i1s only retained in field service for use

against strongly entrenched and fortified positions.
(Great secrecy is being observed concerning this new

weapon, which is not even mentioned in Commandant
Valhér's recent work, setting forth the ymhtary and naval
artillery armament of every Power from the highest to
the lowest. It said that the Artillery School at
Jiiterbog 1s delighted with the 10°5 centimetre howitzer,

1S

which *fulfils all modern requirements, and is as
| efficacious as it is exact.” The South African Republic
possesses one or two of the 4-Tin. ]xt'ulap howitzers,

similar in every respect to those manufactured for the
Turkish Government.

— ——— -

Tue mineral production of Canada continues to grow
at a very satisfactory rate, the value for 1888 being officiully re-
turned at 47,250,000 dols., as against 38,000,000 dols, in 1898,
Gold stands first with a total value of over 21,000,000 dols., of
which about 16,000,000 dols. came from the Yukon placers. The
Untarno goldfields, however, are lq_-q'ulllillp: nn upprc{‘iuhlﬂ factor in
the gold production of the Dominion. In 188 Canada's output of
gold was under £550,000, about one-eighth of the present vield.
Iron and nickel alone of the metallic minerals show increased pro-
duction in the year just closed. Copper, silver, and lead remained
stationary, largely owing to the prolonged labour troubles n
British Columbia, now happmly at an end. Of the other chief
||'|]|5r3-]'n.]~.1 q'||:|| ;|I||| rn]-;t,*, ]‘lf_:-'ll'uir_"lllll. }l_‘-. l"'i|l._'--. -.1“, :ln-l .Iﬁiu‘-l'-l-. ]l:t".ﬂ
all advanced to a considerable extent,

» with common shell only, that with shrapnel is considerably less,

—— —_ — —_—=—

from the solid metal. A slip gear engages this internal
gear, and a greater ratio 1s obtained in this wav than by
external teeth on a face-plate and head of the same size.
The ratio of the back gearing is 12 to 1. and that of the
triple gearing is 86 to 1. All the gearing is on the front
side of the head for the sake of convenience, and as being
better construction, the pull being on the same side as the
work. The spindle is solid, mmade of forged cast steel,
and runs in bronze boxes, with large and long bearings.
The cone is of large dinmeter, and has broad facesx. The
feed is made lli:-:-itiu_' h_‘l. n cone of FEArs. and can be
changed instantly. The triple-gear wheel which engages
with the internal gear on the face plate is fitted to the
shaft K, seen just above the V of the bed, being enclosed
by a housing in which the slip-gear wheel slides in and
out of the internal gear. The following 1s an explanation
of IIIL‘ :_:'{‘:“‘i“ll: s Hlliﬂﬁ-l] in I‘.if_‘:. 171 .1l. ].]H.‘-'.‘li Fear ; .H.
spindle gear; C, cone of feed gears on stud; D, change
gear or screw gear; L, intermediatescrew gear; F, screw
gear ; G, feed gear or screw; H, slip gear for feeds; I,
gear driving to triple-gear shaft; K, triple-gear shaft ; L,
internal gear or face plate.

This lathe, with a swing of 32in. over the ways, has a
bed 12ft. long takes in work 5ft. long between the
centres, and swings 19in. over the carriage. The digmeter
of the front bearing is 5in., and of the back beaving 83in,
The solid head -«lmint“l' of forged ecast steel—is 4in.
diameter, and the tail spindle 15 3. diameter. The
cone pulley has five steps, the largest 20in. in diameter.
and the cone belt is 41in. wide. The distance between
the headstock V's 165in,  The weight is

1
1=
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8000 Ib., with an extra weight of 2501lb. for every
additional foot of length of the bed. The carriage has a
bearing of 88in. on the ways, and is strongly gibbed to
both back and front flanges of the bed. It is fitted with
friction feed, inside power cross feed, and a compound
rest to move in any horizontal direction. The rack-and-
pinion gear for the carriage is cut from solid steel, and
the important sliding parts are surfaced by scraping and

iron pieces they are usually furnished with pan bed, oi

pump, tank, piping, and fittings for automatic oiling

apparatus as in I'1g. 20.

When they are to be used for | one-twelfth of a revolution in
finishing cast iron or brass, they are generally furnished | spindles are stopped and out of gear.

= -

cone is wedged between the bevel driving dises, and takes
the upward thrust of the drill. By revolving the turret
either direction, all the
Each driving shaft

with a plain bed and no pan, asin Figs. 18 and 19. Plain or | is fitted with means for horizontal adjustment of the

revolving tool posts

requirements of the work to be done, and these are | ment of the friction cone.
| ing the turret in position is of tool steel, hardened and

interchangeable.

Il-'ln h.:-l ..11'I ur .’.

—— |

®
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1
B e e —
- I-l 1 f e ——

not ground with emery. The carriage is connected with
the serew by an open-and-shut nut, and can thus be
connected to it at any point. The feed can be changed
from right to left, or vice versd, at the feed plate instan-
taneously. This tool is one built by the TIifield Tool
Company, of Lowell, U.S.A

Lathes made by the Pratt and Whitney Company, of
Hartford, U.S.A., are shown in Figs. 18, 19, and 20.

are furnished according to the | dises, and each drill spindle has means for vertical adjust-

The locking pin for lock-

Figs. 18 and 19— HARTFORD LATHES

The lathe is not the only machine tool built to operate
on the turret system, but turret drilling machines, turret
milling machines, and turret tapping machines are all in
use. The turret drills will do much of the same work
that is done on turret lathes, but with the advantace that

the cutting tools revolve instead of the work, thus

allowing large

and irregularly-shaped pieces to be
operated upon.

The drills are made with four to twelve
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Fig. 20—18in.

That shown in I'ig. 18 is a turret lathe with special tools
for finishing cast iron and brass pieces; I'ig. 19 shows a
lathe having a special turret on the carriage ; I'ig. 20 is a
general diagram of a 16in. turret head chasing lathe of the
latest pattern, having a pan bed. This latter machine is
designed for chasing and threading valves, cocks, injectors,
and similar articles, in which it is necessary to turn up to
a shoulder, and inconvenient to use a die. Threads can
also be cut in work where it would be impossible to use a
die. The spindle is hollow to receive stock bars if
necessary, and the patent back-geared friction head gives
nine spindle speeds. The machine has a special tool
slide on the carriage, an auntomatic arrangement for
stopping the feed, and a regular automatic feed with
adjustable knock-off on the turret slide. 1t is also
furnished with a pulley spline shaft feed in addition
to the regular screw feed, and has also the automatic
cross feed for the cut-off slide. The general dimensions
are as follows :—Swing over bed, 16in. ; front bearing of
spindle, 4}in. by 24in.; diameter of hole through spindle,
1#in. ; diameter of turret, 8%in.; distance from top of
slide to tool holes in turret, 24in. ; three-step cone pulley,
11in. largest diameter; width of belt, 3iin.; length of
bed, 6ft. ; oor space occupied, 74ft. by 21ft. ; counter-shaft
pulleys, 14in. diameter and 4}in. face; speed of counter-
shaft, 890 revolutions per minute; weight, including
countershaft, 2160 1b.

Lathes of the same general type are made for various
classes of work, having special fittings to suit the work.
When they are to be used for finishing steel or wrought

HARTFORD LATHES

spindles, and are adapted for all kinds of jig drilling.
They will also drill, ream, counterbore, and tap a piece
of work without any loss of time for changing the tools
or moving the work. The turret milling machines are
made with four spindles, and are intended for hght
manufacturing work, die sinking, engraving, &ec..
finishing each piece at one setting. IMigs. 21 and 22 show
the turret mechanism of two turret drills manufactured
by A. D. Quint, of Hartford, U.S.A.

These drilling machines have a heavy rectangular base,
on which is cast the bracket carrying the countershaft and
lower cone. A vertical post or column carries the shaft
of the upper cone and the turret mechanisin, and on this
post slides the knee which carries the table for the work,
having a travel of several inches and being moved by a
rack and pinion. It can also be turned to the right and
left. I'ig. 21 shows part of a six-spindle Quint turret
drill with friction gear. In the bearing on top of the
frame post are mounted the shafts of the two bevel
driving gears, one being tubular and enclosing the other.
On the outer ends of the shafts are the bevel dises A and
B, revolving in opposite directions. These discs are
within the turret. The six drill spindles are carried in
suitable bearings in the circumference of the turret, and
on the inner end of each spindle is secured a raw-hide or
leather friction cone . The turret is pivoted excentri-
cally to the driving shaft, and by this arrangement only
the drill in uge or vertically over the bed is driven by the
gearing. The other spindles are motionless or ** dead.”
When a spindle is in position over the bed, its driving

- with a bevel gear C.

around to a close fit. The bearings are all lined with
phosphor bronze bushings. This machine is intended for
licht drilling, with holes up to {in. diameter, and also for
light tapping up to }in.,and to the centre of a 20in. circle.
For tapping, a straight and crossed belt are used, with a
clutch operated by a rocking treadle at the side of the
base. The speed of the tool is from 250 to 2000 revolu-
tions per minute, and may be changed to any intermediate
speed at will by the operator.

The driving gear of the larger size of turret drill 1s of
somewhat different design, as shown in Iig. 22, there
being a direct drive from the cone to the turret mechan-
ism, without the intervention of the bevel gearing shown
in Fig. 21. The driving shaft A passes into the turret,
and has at its end a bevel gear wheel B, which meshes
This gear C is loosely splined upon

| the driving spindle D, the lower end of which has a

| is thrown back, releasing the turret.

| holds the turret in position.

|

clutch E, engaging, when in operation, with the corre-
sponding clutch I on the inner end of the drill spindle.
Pivoted on the front of the gear case, in the interior of
the turret head, is a bell-ecrank lever GG, one end of which
is forked and loosely connected to the driving spindle.
The other arm is connected to the locking bolt H, which
This bolt is operated by
the rod I, the bell erank K, and the treadle rod L.
The latter passes to the treadle at the base of the frame.
When the treadle is pressed down, the locking bolt
In doing so, the
bolt raises the driving spindle by means of the bell erank
G, and thus releases the drill spindle. It is thus 1m-
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Fig. 23 - TAPHOLDER

possible to move the turret while the driving spindle is
clutched to the drill spindle. When the turretis revolved
to the tool wanted, the bolt will automatically slip into
the socket, and the driving spindle then moves down-
ward and engages with the drill spindle. The turret has
long projecting bearings for the drill spindles, The feed
1s by hand or by a foot lever.
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AMERICAN TURRET DRILLS
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The dimensions, &e., of these two turret drills are as
follows : —

——

m

Friction gear | Bevel gear
, drill. | drill.

Distance from table to end of

spindle, maximum ... .. .. 18]in. | 20in,
Distance from table to end of

spindle, minimum .. ... .. lin. | —
Distance from centre of drill to face

of column . 10in, -
Size of table ... ... ... ... ..| 13{in. diam. |12Zin. by 18in.
Vertical movement of table ... ., | 44in. 7in.
Speed of countershafts, revolutions

permnule... ..o e s e 360 | 200
Speed of drnlls, with patent cone) |

countershaft ... .. .. ..| 200+to EUC{}I'
Speed of drills, with common . 75 to 750

countershaft ... ... ... ... 350to Hl’lﬂj
Height from floor to centre of

T L R P TR . [T ) | R P 4ft. 9in.
Size of base . .../144in. by 19in.|/14%in. by 1%in. |
Weight, complete | 430 Ib, 650 Ib.

—_——

I'or tapping, a patented reversing tap-holder is used,
shown is Ifig. 23. It is made of steel, and all parts sub-
ject to wear are of hardened tool steel. It will tap to
anv depth, and from the smallest size up to }in. diameter.
It automatically stops and backs out, no reversing belt or
experienced workman being required to operate it. One
of its great advantages when used with the turret drill is
that the work can be drilled and tapped at one setting,
thus ensuring accuracy.

Fig.22,Quint TurretDrill with Bevel GearDrive.

This reversing tap-holder is shown in I'ig, 23. Here P
is the socket by which the holder is attached to the driving
spindle, and O is the socket for the shank of the tap.

Outside the main body G of the holder is a sleeve H carry-
ing at its lower edge two driving pins L. and on its side a
lug X. Inside it are cut teeth I7, and the train of gearing
B, C, D, driven by it, is fitted. In this train D is driven
by I and C meshes with B. The operation of the holder
is as follows:—The two pins L. engage with the pins M

'and drive the tap, the spindle being fed forward at the
‘required speed until the desired depth has been reached.
' The feed is then stopped, but the tap still revolving draws
' the pins M away from L, and the tap then stops too. At
' this moment the lug X engages a fixed stop and the
rotation of the sleeve H is arrested, but as G still con-
tinues to revolve, D, C, and B are driven in a reverse
direction, and the tap is screwed out of the hole at an
increased speed.

In the turret milling machine the turret is rigidly held
by a double locking device while the machine is running.
By pressing on a foot lever the double locks and the
driving shaft are released from the cutter spindle, so that
the turret can be revolved by hand to the tool wanted
without stopping the machine. The work table is
attached to a balanced vertical slide, which has a travel
of 4in. on the supporting knee by means of a rack and
pinion operated by a hand lever. The knee is moved up
and down on the post or column by means of screw and
bevel gears, the erank handle operating, which is provided
with an index pin fitting a cireular perforated index
plate. This gives any measurement desired with great
L aceuracy.

L

THE WORKMEN'S COMPENSATION ACT (1897)
EXTENSION BILL.

Tur recent discussion in Parliament upon the second
reading of this Bill scems to show that the provisions of the
Act of 1897 bid fair to be extended during the present session
to the agricultural labourer. Seamen, according to the
Home Seeretary, cannot be dealt with by any modification of
the Compensation Act, but ‘ he hopes that the time will
come when the principle of the Bill will be applied to seamen
also.” 1In our issue of February 23rd, 1900, we published a
precis of the proposed measure. It must not in any way be
confused with the Bill which has been laid on the table by
Mr. Woods, Mr. John Burns, Mr. Pickard, and Mr. Stead-
man. Mr. Goulding's Bill merely asks for the extension of
the present Act to agricultural labourers, while that brought
in by the labour members asks for drastic reform., As pointed
out by the Home Secretary, the greatest difficulty will arise
when it is sought to find a satisfactory definition of the term
“ agricultural labourer.” We venture to hope that the ex-
tension of the Act of 1897 will be accompanied by the abo-
lition of those artificial distinctions between the different
categories of the working-class population which, according
to Mr. Asquith, have taxed all the resources of her Majesty's
judges to interpret. If, while enlarging the boundaries of the
Act, our legislators would at the same time turn their atten-
tion to amending certain of its hazy clauses, much trouble
might be saved. The proper definition of the word ** factory”
is still uncertain. It is at present doubtful whether pro-
ceedings must be brought within six months of the accident,
and whether a workman must have been employed for at least
a fortnight before compensation can be assessed. These
questions might casily be settled once for all by a clause in

the new Bill,
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Kinematics of Machinery. A Brief Treatise on Constrained
Motions of Machine Elements. By Joux H. Barr.
Chapman and Hall, Limited. 1899,

WE are not in a position to say how the subject of Mr.
Barr's book may have been regarded when used in the
lecture theatre or class-room, but as a book it is unques-
tionably a failure. It is either too elementary or too
advanced, just as one chooses to look at it. If it is
intended for lads just beginning an engineering training,
it fails in that it is too abstract. Actual concrete
examples are wanted to give the young and inexperienced
mind a notion of motions. If, on the other hand, it is
designed for older students, though its principles may be
right, they are applied to such elementary cases as to be
almost valueless. What, we may ask for example, is to
be gained from an observation of this sort, ** Relation be-
tween Plane, Helical and Spherical Motions.—If the
translation component (piteh) in a helical motion be in-
creased till it equals infinity, the motion reduces to
plane translation. On the other hand, if the translation
component be reduced to zero, the motion reduces to
plane rotation ?"" The least ingenious scientific Rack-
straw could produce numberless such Little Buttercupian
dark sayings. For example :—* If the zigs of a vertical
zig-zag are infinitely great, the zig-zag becomes a vertical
Etiraight line. On the other hand, if the zags of a vertical
z1g-zag are infinitely great the zig-zag is a horizontal
straight line.”” We may leave the consideration of the
effect of increasing both the zigs and the zags to infinity
to Mr. Barr's students as a problem likely to develope
interest in harmonic motion! To mention such facts
incidentally in a lecture for the elucidation of some other
problem is one thing, to write them down in print is quite
another matter.

Mr. Barr's definitions, too, are more suitable to the
tongue than the pen. They are, to say the least, inexact.
We find what is virtually a contradiction in the first few
pages. Motion is defined as **a change of position, and
1t 18 measured by the space traversed. Thmne is not in-
volved in this conception ;™ and a little further on we
read, ** two portions of a rigid body can have no motion
relative to each other.” If, then, we mark two points on
a revolving dise, one nearer the centre than the other,
in one revolution one has passed through a longer path
than the other, which, as it implies a change of relative
position, flies in the face of the second definition. The
only thing that has been the same is the time, the very
element which Mr. Barr has withheld. What the author’s
meaning is, 1s quite evident, and we only make this
reductio ad absurdum to show whither slack definition may
lead. Motion is not a change of position, but the act of
changing position ; its amount is measured by the length of
_the path passed through, not by the space traversed,
unless we know in what way that space has been tra-
versed. Time is as good, and in many cases a better,
measure of it than space. Other definitions could also
be found in the book which might be subjected to
criticism. On the whole, then, it is not a book on kine-
matics which we should feel disposed to recommend,
although there are here and there in it useful sections.

Trawté de Nomographie. Par Mavrice D'OcacyE.
Gauthier-Villars, 1899,

To reduce to asimple reading of graphical tables, made
once for all, the calculations which oceur in the practice
of the various technical arts is the subject considered in
the present treatise, under the name of Nomography,
meaning etymologically in Greek the graphical repre-
sentation of a law. This method of replacing numerical
computation by graphical tables, which enable the re-
quired result to be read off, is much appreciated by
engineers when a large number of caleulations of the
nature, say, of earthwork quantities, has to be carried
out. The author has made his treatise appeal to a large
class of readers by introducing such varied applications of
numu?ﬂph r as meteorology, barometric formulas,
optical calculations, navigation, plane and spherical
trigonometry, Kepler's equation, solutions of equations of
the second, third, and higher degrees, loss of light from
lighthouses, probability of fire, thrust of earthwork, loco-
motive traction, flow of water, &c¢. The simplest nomo-
graphic instrument in common use is the Slide Rule, now
becoming of more frequent use in elementary instruction
from the advocacy of Professor Perry.

Lalanne’s principle of anamorphosis is explained on
page 31, by means of which curved lines of a nomograph
can be replaced by straight lines. A familiar instance is
found in Human's logarithmic chart, utilised by Boys
and Vincent for recording results of wave velocities in
solid and liquid media. Captain Weir's azimuth diagram,
sold by Potter of Cheapside, might well find mention ;
invented for the graphical solution of a problems in naviga-
tion, the system of confocal ellipses and hyperbolas comes
in useful for plotting electro-magnetic curves, besides
forming a handsome wall diagram to illustrate the prin-
cipal features of confocal conic sections. Employers of
labour will find it useful to construct an abacus of the
wages and output of their workmen, as a sort of indicator
diagram referred to co-ordinates not vet emploved in
thermodynamics.

The work has obviously been a labour of love to the
author, who may be said to have created the systematic
study of the construction and use of the abacus in all its
variety. His book is a very complete treatise, and should
be the study of our scientific engineers.

Paris :

.
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Fire Tests with Floovrs: A Floor by the ** Gypsine " Brick Com-
pany. lLondon: The British Fire Prevention Committee. 1900,
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London : Croshy kwood and Son. Price 3s. net. 1900,

Les Bandages Pnevmatiques et la Résistance au Rowlement : Etude
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1899,

INSTITUTION OF MECHANICAL ENGINEERS.

ON Thursday evening, the 22nd inst., the discussion on
two papers read at the previous meeting of the Institution
of Mechanical Engineers was resumed. Mr. Hartley
Wicksteed was again in the chair, Sir William White not
being well enough to attend. A letter from him, dated
Malvern, in which he expressed his regret at not being
able to be present at the council meeting, was read by
the secretary. In it the President said that he put him-
self entirely in the hands of the council, and if they were of
opinion that, in view of the quantity of business to be trans-
acted occasioned by the reception of the American engineers
and the summer meeting, it would be better for another
President to be elected in his place, he would willingly
retire. His whole wish was to do whatever was best for
the Institution. Mr. Wicksteed intimated that the
council had unanimously agreed that Sir William White
should be retained as President till the expiration of his
term, an announcement which was cordially received by
the meeting.

Before the discussion of the papers began Mr. Amos
drew attention to a diagram of the * Little Giant ™ drill
which had been completed since the last meeting. This
diagram, with the description, is reproduced with the rest
of the paper on another page.

arrange the reservoirs that any moisture in the air might
be deposited in them instead of in the tools. At Don-

' 4in. by 4in. for re-boring cylinders.

caster they used the Bradford rotary drill for tapping
and driving stays. For the former purpose a reversing

' cock is fixed to the tool. They use also pneuwmatic hammers

for chipping and caulking. The great thing with these
is to select those in which there is the least vibration.
They have also some machines of their own design.
For repair work they used a small engine with eylinders
The little engine
illustrated below, Fig. 1, has piston valves, the air being
taken between the pistons and exhaust taking place
from both ends of the valve chest, which are quite open.
This engine is bolted at a convenient place to the
frame, and the boring tool is driven by a strap from
it—see Fig. 2, page 327. If the strap gets loose the
engine is simply moved back a little further. For re-
facing valves the engine is placed vertically instead of
horizontally, and belted to the tool. They have also a
whitewashing plant rigged up on a truck, which they use
for whitewashing buildings, and so on. They had also
tried a pneumatic apparatus for cleaning the cushions of
railway carriages. It consisted of a sort of eurrycomb,
which was run over the cushion ; the air entered through
one pipe and left by another, the end of which was in a

bucket of water. A current of air was induced by the
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Fig. 1—AIR ENGINE

The discussion was opened by Mr. €, L. Simpson, who,
referring to the manner in which Mr. Samuelson esti- |
mated the power of hamnners, said he thought the short-
ness of stroke in the pneumatic hammer should be taken
into account. If the steam hammer was used under
proper conditions it was not so uneconomical as the com-
parison made it appear. To get the best result, small
pipes should be used, and the steam should be super-
heated. Mr. Simpson then described the class of work
for which they used pneumatic tools at Pimlico. As a
rule, they found no difficulty in getting the men to adopt
the Boyer hammers, but in the ironfoundry the trimmers
complained of the vibration, and only the younger men
could be prevailed upon to work them. Ior nearly all
purposes they find Boyer drills more convenient than
flexible shafting or ratchet braces. They were now

taking air down a well 200ft, deep, and were drilling
holes in girders in the well with a piston drill. As far as
they had gone they had found pneumatic tools a success ;
but whether they would pay “}}mn renewals and repairs
were taken into account it would need time to decide.

They believed they would, and they expected before very |

long to increase the number of tools thev had in use.
Besides these tools they employed the compressed air
for several other purposes, for hoists over lathes, for
Tabor moulding machines, and for whitewashing.

Mr. Ivatt, called upon by the President, said that pneu-
matic tools were now largely in use at Doncaster. Air at a
pressure of 80 lb. per square inch was supplied to the mains
by one two-s air compressor delivering 40 cubic feet,
and two other compressors each giving 100 cubic feet of free
air per minute. It was important that the air should be
delivered to the compressors as cold as possible, and it
was worth while erecting trunks on the north side of
the shops or taking them through cellars in order to
keep the temperature down. It was also advisable to so

FOR BORING TOOL

rush of air in the apparatus. which sucked up the
particles of dust through the comb and delivered them
into the water. The action was very pretty, but it was
not fast emough. They used their compressed air at
Doncaster also for blowing through cylinders after
repairs, and for taking engines out of the shops they
filled up the boiler with compressed air and ran them out
with that instead of raising steam,

Mr. Fielding said he had used pneumatic riveters and
drills. As regards the former, although he does not con-
sider that they do work equal to hynfra.ulic pressure, he
believes thereis a field for them for the replacement of hand
riveting. As regarded caulking tools, some twenty-four
vears ago he had made tools which did not differ much
from those in use at the present day, but at that time the
trend of opinion was that superior riveting by hydraulic
pressure would do away altogether with caulking, and not
very much had been done with the tool. A diagram of
it was shown. It did not differ very greatly from the
caulking hammers used to-day. A feature of it was a
spring which kept the tool pressed away from the tup, so
that though the latter might be reciprocating, it did not
strike till the workman compressed the spring by pressing
the edge of the tool against the work. e believed that
the use of the spring in this way reduced vibration. He
asked the author if there was any serious objection to the
air pressure being increased from 80 lb. to 100 Ib. By so
doing both the weight and bulk of the compressors would
be redaced. Mr. Amos replied at once that the London
and North-Western Railway Company was, he believed,
using pressure from 100 1b. to 120 Ib.

The next a'];en.kar was Mr. Martell, who praised the
paper, the subject, and the author, with an 1mpressive-
ness which is only to be acquired by constant practice ab
the Institution of Naval Architects. It was a subject of
the greatest importance, he could not tell the meeting



I |

Marca 30, 1900 THE ENGINEER oL

e

e il

with what interest shipbuilders all over the world re- | various heights in the eylinder, and a suitable valve being
garded it, and he thought the utmost credit was due to | provided which opens any one of these holes at will, but
Mr. Awmos for bringing it before the Institution of | only permitting one hole to be opened at one time. By

neath it, with the exception that the radii are at different
angles, so that when one slot of the plate corresponds
with the slot underneath it all the rest are closed, while

Mechanical Engineers.

he had but little to do with the manner of doing work,
but he had to see that things were well done, and he
could say of pneumatie tools that they turned out excel-
He had seen }in. rivets driven up by long

lent work.

From the nature of his business |

this means, escape for the air is provided at different

| heights in the cylinder, and the cushion is formed either

above or below the piston immediately the top or bottom
of the piston passes the hole which is open. Thus by
having a low hole open, only a small cushion is formed

RE-BORING CYLINDERS WITH AIR ENGINE AT DONCASTER

Boyer hammers, and had slotted the plates through, and
found the holes very well filled. In rapidity, and economy
was effected thereby, they were greatly superior to hand
labour. Contractors saw in pneumatic tools the means of
obviating some labour troubles, and they found to their
hand a means of executing contracts within specified
times. With regard to the cost of riveting by air pressure,
he read parts of an interesting letter referring to work
done in Cramp’s shipbuilding yard at Philadelphis. From
a record of 95,000 rivets they had found the cost to
be about 1-25 cents, as against 319 cents for hand work,
and a saving of about 47 per cent. had been effected by
their use. The two things necessary to the use of pneu-
matic tools was common sense and plenty of compressed
air.

Mr. Mariner gave some account of the use of pneumatic
tools at Yarrow and Co.'s yard. They employ air
hammers for a good many purposes, and prefer the
Boyer to other makes, as it gives less vibration. They
have no complaints from workmen on that account.
Arrangements are made so that the power of the blow
can be regulated by a screw, and thus the operator need
give no attention to how far the trigger 1s pressed down.
IPor supplying the air they find a good quality light india-
rubber hose better than armoured hose, which is too
heavy and inconvenient. The pressure they use is 1001b.
An advantage of pneumatic chipping is that, on account
of the nature of the blow, the chisel can be ground much
keener, and, consequently, cuts faster and better. The
force of the blow delivered by an ordinary hand hammer
makes it necessary to have a comparatively thick edge to
the chisel. Pneumatic drills are employed for a large
variety of work on their boats. They had tried them for
expanding boiler tubes, but with little success at first,
because the spindle ran too fast, because theyv would not re-
verse,and because just at the end great pressure is required.
They had then modified a Boyer drill, fixing a reducing gear
of a reversing cock. They used pneumatie hoists also, but
had found that until the operator had got used to the
valve their action was too rapid. Comparing electric and
air transmission, there were, said Mr., Mariner, distinct
fields for each. Where it was necessary to give blows, for
example, pneumatic pressure had to be used ; but, on the
other hand, when the power required exceeded about 30,000
foot-pounds per minute electricity had to be adopted. An
advantage of pneumatic tools was that they were self-
contained, the power being exerted on the spindle, and
no flexible shaft being required as with electric tools.
Then the electric drill is heavier, but the cable can be
led through places where the pneumatic hose could not
be taken, and the weight can be taken advantage
of, when drilling vertical holes, as in decks, &c.
Thus the decision of which class of tool was best
could only be decided by a consideration of all the cir-
cumstances.

The Player power hammer, which we illustrate, was
then deseribed by a member of the firm. The hammer
is driven by means of a crank, which works with a gun-
metal block in a cast steel banjo. The bottom part of the
banjo is a solid with the cylinder cover, to which the
eylinder is bolted, and the cylinder itself is thus driven
up and down by the crank, being guided by slides which
are cast on it, and which move in corresponding recesses
on the frame. The bottom of the cylinder is provided
with a suitable stuffing-box, and through this the piston-
rod projects. The stuffing-box provides an air-tight joint,
so that the piston has an air cushion above and below it.
The tup, or hammer head, is fastened to the bottom of
the piston-rod, and all power is transmitted to this tup
by means of either the top or bottom air cushion in the
cylinder. The force of the blow is varied by varying
the amount of the air cushjon above and below this piston,

and this is done by a series of holes being drilled at |

underneath the piston, consequently a heavy blow is
obtained, while if a higher hole is open, a heavy cushion
underneath and a small cushion above the piston is
obtained, and the piston is consequently held off its work.
There being a number of holes thus permits considerable
variation of the weight of the blow. BSnifting valves are
provided a top and bottom of the cylinder which allow
the piston to suck in air to replace any leakage or to
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PLAYER'S 5 cwt.

renew the cushion when the hole that is open is altered.
The valve gear used consists of a casting which fits on
the back of the eylinder, and which has scored in il passages
leading from the holes drilled in the eylinder to slots
which are arranged as part of the radii of a cirvele, the air
connection from the cylinder being, therefore, through
each hole to corresponding slots on the face. Over
this face is fitted a plate which is free to move
about its centre, and this plate is provided with slots
forming parts of radii of a circle similar to the face under-

the small angular movement of the plate closes the
open slot and opens one of the closed ones, This angular
movement is obtained by providing this plate with a pin
which projects into a slot in a sliding bracket. As the
cylinder goes up and down this pin runs up and down the
slot; but as the bracket containing the slot can be moved
horizontally by means of a treadle or hand gear, the pin
is pushed to one side or the other, and thus causes the
plate to revolve through an angle large enough to open
each slot in turn. Itis estimated that the power required
to drive this 3 ewt. hammer is under 4 brake horse-power
at 220 blows per minute.

The President of the Chicago Pneumatic Tool Company
said that, when he started making pneumatic tools some
five yvears ago, the output was about 100 per year, whereas
last year they were turning outat the rate of 800 per month,
and they expected shortly to double that quantity, so that
there were good reasons for thinking that the pneumatic
tool was coming into favour. They were developing some
new tools, particularly one for cutting the ends of tubes in
a boiler. They had a good tool, too. for biting the heads
off rivets instead of chipping them off; altogether they
made some TO or 80 different styles of tools. He felt
confident that in a few years’ time pneumatic tools would
be very largely used in Europe.

Mr. J. J. Churchward, assistant locomotive superin-
tendent, Great Western Railway, in showing the parts of
pneumatic tools which wear out most at Swindon, re-
marked that although these tools were worth having in
spite of repairs, because of the rapidity with which they
worked, endeavours should be made to construct the
parts so that they would last longer. Improvements are
possible in the following directions: In reducing the
vibration of hammers; in providing means for preventing
the tool from dropping out; and in fixing a shield over the
exhaust to prevent the operator’s hand from getting
numbed. A first-class light hose with a perfect unleaky
joint is needed ; a stronger tvpe of hammmer is required,
and also some tool for shearing the heads off rivets and
stays, which will take only five seconds instead of fifteen
seconds as now required for copper stays. A good tool
for cutting out tubes and dropping them to the bottom
of the boiler was also required.

With regard to the noise that caulking and chipping
tools make in a boiler-shop, they found that this could be
areatly reduced by pulling a broad old driving belt tight
round the barrel of the boiler., They had made a great
success of tube expanding by air at Swindon. He recom-
mended any one who thought of starting the use of com-
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PNEUMATIC HAMMER

pressed air to begin on a large scale; they had found
themselves seriously hampered at Swindon by the
difficulty of expanding their system. Big mains and
sufficient compressors should be laid down. As the
actual compressing is expensive, it would be an advantage
if some means of using waste power could be used up for
the purpose. With this end in view they were arranging
a special plant at Swindon. About three locomotives a
day were tested under steam, and it was the intention
to test these on a special apparatus, so that the power
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His proposition is astounding, and if based on a
sound study of the question, and not only such
stuff as day dreams are made of, then we do
sincerely hope that Sir William will see his way at,
no distant date, to explain his plans more fully than
he has so far done. It is easy to talk of driving
a bore-hole down into the earth till it reaches a seam
of coal, then setting fire to the coal and feeding it
with air and water in the correct proportions to
produce a combustible gas which is to be led to the
surface and burnt in gas engines, but it is quite another
thing to carry such a scheme into practice, and until
we have further particulars of how it is to be done
we shall remain sceptical as to its achievement.
But Sir William Ramsay’s proposition does not end
even there. We are not only to obtain gas by the
aubterraneun_mmbuﬂtiﬂn of coal, but we are also,
so to speak, to manufacture our own petroleum.
“ You must remember,” Sir William is reported to
have said to a representative of the Morning Post,
“ that the mines would be red-hot underground,
and the bore pipes would be conveying to the surface
sas at a very high temperature. In these circum-
stances the oil would distil up the pipes, and would
be separated from the gas by the ordinary methods.
In this way we ought to be self-supporting as regards
our oil.” We thus are to obtain all the fuel we want
for the generation of power on land and sea. The gas
is to be consumed in engines which will generate
electricity, and the electricity will be transmitted
all over the country for heating, lighting, and power
purposes, whilst the oil will supply our ships with
means of propulsion.

Such, in brief outline, is Sir William Ramsay’s
view of the future methods of working mines. He
has been informed that from the engineering stand-
point the idea is workable, but for ourselves we must
confess that we see enormous difficulties in the way,
and we look forward with interest to hearing
how they are to be overcome. Let us consider one
or two of the more obvious. We will suppose that
means of igniting a mass of coal at the bottom of a
long bore-hole are really available, and we will further
suppose that air and water can be administered in the
proper proportions to make gas. What steps are
to be taken to prevent the gas from escaping through
the cracks and fissuresin the ground, or to ensure that
it shall have something approaching a fixed com-
position ? Unless there is a sound method available
for the satisfaction of the first question, much of
the gas will be lost, whilst, unless the second can be
satisfied, it will be extremely difficult to run engines
with anything approaching regularity. But there is a
still greater problem. The burning away of coal
beneath the ground must lead to subsidences and
collapses of a very serious order, to which the enor-
mous heat generated by the combustion would con-
tribute. Many mines extend beneath the sea, and
such falls and collapses as would follow the Ramsay
system of working would open cracks and fissures which
would quickly lead to the hopeless flooding of the
workings. Under even normal conditions the inflow
of water would be difficult to deal with unless all the
usual methods, involving the construction of proper
shafts and a staff of underground workers, were
followed. How much more would it be when the
whole earth had been indiscriminately riddled by
the burning away of seams ? In indicating these
oreat difficulties, we have assumed for the moment
that the coal can be consumed in the manner Sir Wil-
liam Ramsay proposes, but until it has been definitely
proved we hesitate to accept the assumption. To
supply air and water just where they are wanted ; and
to prevent the accumulation of ashes, cinders, coke,
and fallen rock from continually choking or changing
the progress of the fire will be found no easy task ;
whilst the control of the supply of gas so thatit may
not greatly exceed the demand is a problem before
which the heart of the stoutest engineer might well
fail. On such purely practical problems as the nature
of the lining for bore-holes which are to be subjected
to the intense heat of a burning mine we do not
touch, nor do we propose to discuss the economical
question connected with the scheme, as to do so
would be waste of time and labour till the practi-
cability of the proposals has been demonstrated.

It is, we think, to be regretted that attention
should be directed to such airy schemes when there
are still so many practical problems in the economy
of coal mining yet to be solved. Sir William Ramsay
has discoursed on the subterranean making of gas,
but he would have been better employed in discussing
the great stores of gas already there which now are
turned to waste in every pit. Whoever can show
some method of saving that gas, of bringing it to the
surface, and of burning it in engines, will do the
world an enormous service. Some day the guestion
may be grappled with, and already preliminary steps
are not wanting. An investigation is afoot to dis-

cover how much gas can be absorbed by coal under
great pressure. That is the converse of the condi-
tions in the pit, where the gas is liberated by the break-
ing of coal, but it is one direction In which further
knowledge of pit gases may be sought. No one can

yet say whence it may lead. but it is at least a practical | p

effort to find out more about a material on which
the very existence of En gland, and, indeed, of Kurope,
depends.

The Coal Strike.

Tre end of the strike is now in sight, and it is
possible to forecast, with some degree of cnpﬁdenc:e,
what the general outcome of the sorry business will
be. At any rate, the old facts which have been
too long ignored, together with the new facts of the
new situation, have now to be faced even by the
most unwilling, and all parties must now act in the
light of these facts. Empty theories and dangerous
delusions have now to be cast aside. Briefly, the
stern realities of the situation are these :—A million
mine workers went on strike because half a
million voted for a strike; half a million voted
for a strike because they had been misled ;
the men having come out upon an impossible
demand and under a delusion—the demand for a
time-wage system on top of a piece-work system, and
the delusion that they could win easily—have lost
their case: in the conference room the leaders
have been badly beaten by the unanswerable facts,
figures, evidence, and arguments of the coalowners ;
they have been routed in conference, but have
not dared to go into the country among the
men and admit their beating. Thus, while the hun-
dreds of thousands of men who never desired to
strike have been itching to get back to work, the
others who were misled into the strike have still
been misled during the strike, and a general resump-
tion of work has been delayed. The false hopes
originally raised have been kept sufficiently alive to
prolong the agony. No efforts have been made to
explain the cold and sober facts to the men. No
terms have been submitted to them. There has, till
now, been no ballot on the question of a voluntary
settlement with the owners upon the best concessions
offered, and not even the protection of the law has
been extended to the men willing to work.

Thus we are brought back to the root principle
from which we ought never to have departed—the
principle that industry depends primanly and
ultimately upon employers and workmen, and not
upon false agitators. Sober, solid, and disciplined
trade unionism, ably officered and lawfully regulated,
can be a potent force in the humanisation and pro-
gressive development of industrialism. But trade
unionism has been captured by political windbags
and industrial wreckers. Both men and employers
have permitted themselves to drift mto an 1m-
possible position, from which the State has endea-
voured to rescue them. But n 1ts haste, 1t has
misjudged the position ; the result i1s that instead of
a secret ballot of all the men on the question of
returning to work as an organised body, as they
came out, we have the legislation of an empty prin-
ciple, and a form of compulsory arbitration set
up to enforce it. This principle strikes at the
very root of the individual piecework system so
essential to the welfare of the industry and the
freedom of the men. The real leaders have lost
most of their powers and prestige ; trade unionism
1s weakened ; we come back to the conduct of
industry by employers and workmen according to
local conditions, but with the added handicap
of State interference with wages. The real trade
unionism and the real leaders are discredited
by this new measure and the methods it estab-
lishes, while the bare enactment of the Bill
will be greedily seized by the false unionists and
false leaders as a new instrument of discord and
destruction. The State has embarked and is carry-
ing industry upon a perilous vovage. State inter-
ference and compulsory arbitration may be all very
well for disorganised trades and badly pai;:'l
workers ; but the coal miming industry and workers
are neither badly organised nor badly paid.
In the future things may be different. This new
law will make them different. The strike marks
the turning point. It has sown disorganisation
among the men. The law will cultivate it. Men are
already breaking away from the ranks. The moment
the Bill becomes an Act and the State guarantees
protection men w:ill return to the pits by the
thousand before even the ballot, asit inevitably will
gives them the sanction. ' :

When the new joint boards get to work
the owners will state their case just as they
havg in recent conferences; the men, already in
receipt of the highest wages and best conditions

their organisation could enforce or their industry
afford, save in very rare cases, will gain nothing,
but probably lose by the new form of arbi-
tration. Besides, employment will be restricted.
Some old pits will be closed. Some of the least
ofitable seams will be abandoned. The owners
will concentrate upon the best seams and introduce
more mechanical coal cutters. Again, millions of
householders have learned to economise coal. Engi-

neers will effect further economies in its industrial con-

sumption. The nation’s per capitademand will certainly
decrease. Coal prices will be kept down relatively,andso
will miners’ wages, while the very introduction of the
minimum wage by legal enactment will tend to
pull the usual high earnings down to the minimum.
In the long run, neither the colliery owners nor the
coal consumers will suffer. The miners will pay the
price of the misleadership that has characterised
the last few years of their movement—their em-
ployment is bound to be restricted, their labour con-
ditions rendered more harsh, and their average earn-
ings pulled down. One bright aspect of the matter
‘s that the doctrine of the general strike, or Syndi-
calism, has received a check. If there had been no
Minimun Wage Bill, but a secret ballot, as we sug-
gested, this dangerous doctrime would have been
well-nigh stamped out, and trade unionism would
have returned to a saner and soberer policy, stronger
as a result of the change. Now, we fear, while
Syndicalism is only checked, bona fide trade unionism
receives a staggering blow—funds depleted, leaders
discredited, men bitterly disappointed. The next
step is for the whole country to see that under no
circumstances can it ever again be put to the penl
and disorganisation of the last few weeks. Labour
has been treated with all tolerance, but the time has
come when it must learn that it has a duty to the
State no less than to itself. It must not be allowed
to play fast and loose with the welfare of the nation.
Strong and fearless legislation is wanted. The
soberer section of the working population will
welcome it as bringing them peace, whilst the
general body of citizens will support the Govern-
ment in any sensible course, or, if it 1s lethargic,
find means of quickening it into activity.

Electric Vehicles.

AT a recent meeting of the Institution of Electrical
Engineers Messrs. J. C. Macfarlane and H. Burge
presented a paper entitled *“ The Supply and Trans-
mission of Power in Self-contained Road Vehicles
and Locomotives,” and from the abstract we
gave last week it will be seen that the authors have
devised an entirelv new type of electric omnibus.
The cost of running this vehicle is estimated to be
appreciably less than that of a petrol omnibus,
the saving, in fact, being fixed at no less than 1d. per
omnibus mile. All the well-known points in favour
of electric traction, such as absence of vibration,
uniform acceleration, no noise or smell, and the
various other claims usually brought forward are,
naturally, emphasised. But, in view of the past
history of accumulator traction i this country, it
will be a httle surprising if all the authors’ hopes
are realised, notwithstanding the ingenuity that
has been exercised in the evolution of the scheme
llustrated and described in the paper. One of the
most attractive features of the contribution 1s un-
doubtedly the table of comparative costs, wherein the
cost of power is estimated at .5d. per omnibus mile.
'I:hls higure, it 1s to be noted, 1s based on the assump-
tion that power will be obtainable at id. per Board
of Trade unit; but it would be interesting to know
how many supply undertakings are prepared to sell
current at that price. As a matter of fact, central
station engineers in this country have not hitherto
shown any great desire to cater for this class of load,
and we should be surprised to learn that there are
many of them who are now prepared to provide
current for charging purposes on such advantageous
terms,

’:Pnssibl}' the cause of central station engineers
bemg‘ sqnwwhﬂt indifferent to propositions of this
description 1s to be found in the fact that in many
cases the voltage at the station bus-bars differs
w:df-l}f_ from the pressure needed to charge traction
batteries, and the installation of additional plant
therefore becomes necessary. Inany case, the charging
of eellq calls for a variable supply pressure, and with
an ordinary type of vehicle a booster or motor gene-
rator must be used. Otherwise expressed, the central
station engineer cannot connect the battery directly
ACTOSS t;]lf:! mains like an ordinary motor or lighting
load. This, we believe, gave rise to the hig]:; price
which was often demanded for charging the electrie
launches on the Thames. In that case, however,
the launches were not all designed for the same volt-
age and the proper charging current was some-
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the pressure from 1601b. or so to 250 1b. is so small that
1t is not worth having, while the additional pressure brings
with it troubles which we shall not stop to recapitulate
here. As to the reduction in size of the engines brought
about by the rise in pressure, an old adage tells us that
we cannot have our cake and eatit. The rise in pressure
can only effect an economy because it permits us to
increase the ratio of expansion. But, be the boiler pressure
what it may, the final pressure must be always about the
swne, and that, other things being equal, must be fixed
by the capacity of the low-pressure cvlinder. All which
means simply that, although the power being a constant,
we can use a smaller and smaller engine as the pressure
15 higher and higher, yet no such statement holds if the
augmentation of pressure is intended to secure a greater
range of expansion; and, so far as we can judge, no
atternpt has been made to effect any very great reduction in
the size of cylinders as a consequence of the increase
in boiler pressure. Turning next to the actual results
obtained from the new type of machinery as compared
with the old, we cannot do better than give Sir John
Durston’s own figures. He tells us that the average of
battleships with triple - expansion engines and Scotch
boilers is as follows :— '

LE.I Piston Pressure Revolutions Coal per
e sl speeid, in engines.  per minute. H. ¥,
ft. 115, 1,
12401 P 7, ¢ 1050 e 240
10,404 .. 827 . 14 WS ... .. 28
6.170 712 13% 838 ... 177

Here it will be scen that the lower the power the more
cconomical was the engine, It would appear, therefore,
that the arguiment that a rise in pressure was required to
secure economy in fuel at low powers is not quite sub-
stantiated by the facts.

In the same table, for the purposes of comparison, Sir
John Durston has given particulars of six ships of the
Canopus class with Belleville boilers. The piston speeds
are given at 918ft.; the boiler pressure, 300 lb.; and the
engine pressure, 250 Ib.; but we have no data as to the
consumption of fuel per horse per hour. Turning, how-
ever to the particulars of the Diadem, which may be
regarded as fitted with the very latest and best of the new
type of machinery and boilers, we find, curiously enough,
that at 8318 indicated horse-power she vequired 2-21 1b.;
at 12,813 indicated horse-power she used 1-61 lb.; and
at 17,262 indicated horse-power she used 1°76 lb. of coal
per horse-power per hour. From which we gather again
thit at low powers next to nothing is gained by the
angmented pressure. Nor, indeed, is this remarkable,
because we find that there is no great reduction in
the dimensions of the engines secured beyond that
got by an increase in piston speed. Comparing the
weights of the old and new type engines, we have the
I'Jdﬁu class with Scotch boilers. The engines weigh
91 Ib. per indicated horse-power when the ships are
working at full power—12,551 horse-power ; while those
of the Diadem weigh 100 Ib. when indicating full power—
17,262 horses. Nor has the increase in pressure secured
a considerable reduction in the weight of the boilers and
engines as a whole, for at full power, as given above, the
weights per horse-power are, for the Edgar class, 202 1b.,
and for the Diadem 197 1b., representing a total saving of
5 Ib. per horse-power—something worth having, no doubt.

Yel even about this we are uncertain as to whether the
figures do or do not include the boiler-room accessories,
which, with water-tube generators, are very heavy.

It mayv be taken for granted that Sir John Durston's
paper sets forth with precision the available information
concerning the machinery of our Navy—within linits.
That is to sav, while it is accurate, and even complete
as far as it goes, it does not go very far. Nor is it
permitted to go far. The Admiralty, like the young lady in
Longfellow’s poem, ** knows how much 'tis best to show."
Very very strict rules indeed are promulgated as to the
publication of information. When an experiment is tc
be carried out all concerned have to sign an undertaking
that they will supply no information to the Press. On
this point we shall have more to say presently; for the
moment, however, we must confine our attention to pub-
lished information. The question we are discussing is,
What has been the result of a radical and extensive
change in the method of generating power in our war-
ships ? It is quite true that the House of Commons is
not the right place in which to carry on a technical dis-
cussion ; vet debates on the Naval Estimates in Parlia-
ment are not without their value. We are told that
considerable advantages have been gained by the adoption
of high pressures at sea and the Belleville boiler. The
aceuracy of this statement is traversed by very eminent
authorities. Which side is right ? The subject is so
Jarge, and so much may be said on both sides, that it is
quite impossible within reasonable limits to thrash the
matter out. But the time has undoubtedly come when,
as we have said, stock should be taken and the facts ascer-
tained as to the true results of that change in the mechanisin
of our ships about which we are writing. It is clear from
what Sir John Durston has said that the advantages claimed
by the Admiralty for the new system are a reduction
in weight per unit of power at full power; a reduction
in the consumption of fuel at all powers; and a special
saving at small powers. The figures we have quoted
tend to show that the saving in weight is little more
than nominal, but it must be admitted that there is a
good deal of uncertainty about the true meaning of the
figures. In order that there may be no suspicion of
unfairness in our statement, we give on the preceding
page a table, which has been condensed from official state-
ments already published. It is contained in Sir John
Durston's paper, from which we have already quoted.

Here we have the means of making a general com-
parison of the results of the old and new systems. We
may take figures haphazard, anywhere, andanalyse them.
For example, the Scotch boilers of the Edgar class have
80'6 square feet of heating surface to one of grate sur-
face ; Belleville boilers with economisers have 2734 square

feet. The Scotch boilers come much nearer equality with
the Belleville boiler in horse-power per ton than is com-
monly supposed. Take, for example, the figures given in
column 19 in the preceding table. It will be seen that
The difference is small—16'2 horse-power as against
16°50 for the Andromeda. The Powerful's boilers actually
weigh more per horse-power than those of the Edgar
class, the figures being 15-85 and 19°51 horse-power per
ton in the Powerful against 162 and 20-1 horse-power
per ton in the Edgar. A difficulty based on an uncer-
tainty confronts us, however,in dealing with these figures.
Everything depends on how much the boilers are forced,
and it is quite possible to say that, whereas the figures
given represent the best that the Edgar can do, they do
not set forth the best efforts of the Powerful. We
venture to say, notwithstanding, that the figures fairly
enough represent the relative proportionate weights of the
two types of boilers. It may be admitted, nevertheless,
that there is some reduction of weight secured by using
the Belleville instead of the Scotch boiler., Indeeg, if we
had to consider the boilers alone without their appurten-
ances, the Belleville boiler would perhaps compare favour-
ably with the Scotch boiler. It may also be conceded
that the Diadem type of engines requires less steam per
horse-power per hour than the older engines of the Edgar.
But it is quite well known that until an economiser was
added to the Belleville boiler the new system required
more coal than the old, in spite of the excellent perform-
ance of the engines. The economiser, perched on top of
the boiler, high up in the ship, is a dangerous innovation
in & man-of-war, and it has been stated that, when going
into action, such a ship as the Diadem would have to shut
off her economisers and empty them.

Balancing, then, all that can be said in favour of the
old and new types, it appears that by the use of high-
Eressure steam a small economy in fuel is effected, and

v the adoption of the Belleville boiler a saving in weight
worth having, but not very considerable, has been secured.
It is, we think, quite fair to add that high-pressure
steam and the Belleville boiler could not have taken the
place they hold in the British Navy if nothing else
enforced their adoption than these savings. There is little
reason to doubt that high pressure was adopted
because the Belleville boiler primes heavily at low
pressure ; only throttled steam may be drawn from it,
otherwise the steam is too wet for use. The new system
has been introduced into the Navy, not because of its
intrinsic merits, but because the Scotch boiler had failed
disastrously. Why it failed is a long story, which contains
a strong indictment of the Admiralty; but we shall not
tell it here. The Scotch boiler is not competent to meet
the demands of a modern navy ; and the Admiralty were
quite right to discard it for something else. But the
system of working, the method of construction, and the
design of the Scotch boiler as used in our warships, did
not give it a fair chance, and even now some of the most
serious objections formerly urged against it have been
overcoe,

We have, we think, stated as fairly as possible the
position from an Admiralty point of view. The new
system is better than the old, in that it is lighter and
more economical; how much lighter, and how much
more economical, our readers can determine for them-
selves from the table we have printed. We shall not
stop to argue whether the saving is worth having or not,
we freely admit that it is, Next we have to consider
whether the methods by which the saving has been
effected are or are not the best. I"ar be it from us to
reproduce the old hackneved abuse of the Belleville
boiler. It must be judged by results, not by theories
about its action, or prejudices against a IFrench invention.
Here we come into direct opposition to Admiralty policy
on a most important point. Whitehall takes care that
nothing that can possibly be kept secret about the
working, the durﬂ.bi{it}', and the safety of the boilers and
engines in our Navy shall be made known. What the result
of this policy has been, and the effects of the absence of
initiative, are not recognised as they should be. When in-
formation is sought for in the House of Commons or else-
where, the answer is invariably either that there is nothing
to tell, or that it would not be for the good of the service
to tell it. Under a different system, we hold that our
Navy would be more efficient than it is now. Why, it shall
be our business to explain in another article.

TRIALS OF THE ASAHIL

THE trials of the Japanese battleship Asahi, or Asaki, were
concluded last week, This vessel was built and engined by
John Brown and Co., Limited. She is 400ft. long between
perpendiculars, her beam is 75ft., her mean draught 27ft. 3in.,
and her displacement 15,200 tons. The armament was de-
signed and constructed by Sir W. Armstrong, Whitworth, and
Co., and consists of four 12in. wire guns, fourteen 6in. quick-
firing guns, twenty 12 lb., and sixteen smaller pieces and four
submerged tubes. The arrangement of the guns is not very
dissimilar to the plan adopted in the Formidable, but the
British vessel has only twelve in place of fourteen 6in. guns,
The armour made by the builders is of nickel steel, and consists
of a main belt 9in. thick, 250ft. long, 8ft. 8in. wide, 3ft. being
above the normal water-line ; surmounting this is a second belt
of the same length but 6in. thick, extending to the main
deck. There are armoured bulkheads at each end of the
vessel. The redoubts for the big guns have 14in. armour, and
the smaller guns are protected by casemate walls with a
maximum thicknessof 6in.; theconning towers are of Harveyed
steel. There is a total bunker ca.pfcity of 2000 tons, and
therefore, according to the 80 per cent. of her full power con-
sumption trial of Wednesday last, the ship has a radius of
action, at 174 knots, of about 4000 miles, with a ]i»]ruportinn-
ately higher radius at more economical speeds. The Asahi is
lighted throughout withelectricity, and carries six search-lights
and about 800 incandescent lamps., She has accommodation
for an admiral and staff and a complement of 800 officers and
men. '

The trials began on Tuesday last on the measured mile in
Stokes, Bay with the following results:—613 indicated horse-
power, 6°69 knots; 1610 indicated horse-power, 9°28 knots, and

4355 indicated horse-power, 13-06 knots. On Wednesday she
completed her high-speed consumption trial, the result show-
ing that at 12,947 indicated horse-power the consumption was
only 1-591b. per horse-power per hour. There was a high
wind and a heavy sea, but the records taken gave an approxi-
mate speed of 175 knots. The ship then put in at Plymouth
to clean boilers, and on Friday started on her full-power trial
between Start Point and Barry Head, a distance of 12°26
nautical miles. Four runs were made, the first and third
being in the teeth of a north-easterly gale; but with this
disadvantage the mean speed was 18°3 knots. The speeds on
the four runs were :—First run, 1792 knots; second run,
18-08 knots ; third run, 18-65 knots ; fourth run, 18-3 knots.
The mean indicated horse-power for the entire series of runs
was slightly over 16,000. After the full-speed trial ecircles
were made to port and starboard with each steam-steering
engine with the vessel still at full speed, and at a s of
15 knots the hand-steering gear was successfully tried. On
the return to Spithead, at 17 knots, the stopping, starting,
and reversing trials were carried out.

DOCKYARD NOTES.

Tue Spartiate—the last of the Diadem class—Ileaves Pem-
broke for Portsmouth on the 7th of April. She is probably
the last big protected cruiser that we shall ever build—the
armoured variety now holding the field. The curious thing
is that everything to be said for the armoured cruiser was to
be said long before the Spartiate was commenced at Pem-
broke dockyard,

Tur Hood, from the Mediterranean, has arrived at Sheer-
ness, en roule for Chatham and paying off. The Hood is
generally spoken of as one of the Royal Sovereign class, as
she was built at the same time and has much the same
armament. Actually, however, she is rather an improved
Trafalgar, and of the same type as the Russian Tri Soiatitelia.
An ex-chief engineer of the Hood's, who worked out her
weights, always asserted that she was the heaviest ship in the
world, displacing 15,400 tons, though she is usually credited
with more than a thousand tons less, Still, one must bear
in mind that chiefs are human, or rather—should we say ?—
sailors, and he would be a poor sort of sailor who could not
swear to some superiority of his ship over all others. What-
ever she displaces, however, the Hood is a fine ship, and
though perhaps of the second rank, she is superior to all the
Royal Sovereign class on account of the protection to her
big guns. The Hood's big guns could not be silenced by
a Maxim.

Tae Grand Duke Alexander of Russia has been appointed
captain of the new battleship Rostislav—a reduced IPoltava
—of BSB0 tons. She belongs to the Black Sea Fleet, of which
it has been said that the crews are not worthy of their
splendid ships. We do not know whether this reproach is
true, but if so, this appointment of the Grand Duke Alex-
ander is likely to take it away pretty effectually. Imperial
sailors are usually looked at askance, as being probably a deal
more imperial than nautical ; but the Tsar's brother-in-law is
after quite another pattern, and as he will be virtually in
command of the Black Sea Fleet we may look to see that
fleet reach the highest pitch of efficiency to which it can be
brought. Possibly the appointment has more political
significance than is suspected.

The Rostislav is, by the way, the most famous ship uame in
the Russian navy. The old three-decker Rostislav was at the
battle of Tchesma, and a few vears later flagship of the
Scotchman Greig at Gogland. The ironelad is of the second
rank, as she only carries 10in. for her principal armament,
but she is well protected and fast. On trial she made 18
knots with liquid fuel—at least a knot more than was
expected of her, Fvervthing in her is * made in Russia,"
too !

Tur Royal yacht has lost all her raised forecastle except at
the extreme bow, where it has been left to avoid disturbing
her particularly gorgeous figurehead.

Tue old Boadicea is now being dismantled in Portsmouth
dockyard. She is going to be a hospital ship. The Ruby is
being turned into a coal hulk.

ApmiraL DurErrRE—who gave his name to perhaps still
the best-known French battleship—has just died.

THE destroyer Osprey has made 28°2 knots off Plymouth
in a heavy sea, all weights on board. This is a very fine
performance, and rather takes away from the French creed
that our destrovers cannot exceed 25 knots or less in a
seaway. The Osprey is a 340-ton, 30-knot, Fairfield boat.

THE old guns, which for so long a time have been lyving in
the road outside Southsea Castle, were moved on Tuesday by
hand power, At present rates they will be right across the
Common before Midsummer, but presumably the haulage bv
manual power is merely evolutionary and drill. The moving
of such guns—either 124 or 18-tonners, it is doubtful which
they are—by hand is an interesting sight, and attracted a
large crowd, despite the bitter weather. Mr. Stead and his
friends did not turn up to protest.

A paTENT has just been taken out in Russia for a fuel
that claims to increase the calorific of coal some 25 per
cent., and also to render it smokeless. If smokeless coal is
really the ** breath of Empire "' that the Navy League tells us
it is, the Russian navy would appear to be within measur-
able distance of the necessary breath. Their smoke hitherto
has been pretty black, as they burn all kinds of things alter-
nated with best Welsh. A Mr. Strong, an Englishman, we
are told, is the patentee. At the same time we are reminded
that Westport coal from Australia is nearly smokeless, and
wasg used by the Calliope at the time of the Samoan affair.

Tue Sanspareil is leaving Sheerness this week for Port-
land to carry out her annual prize firing. The Trafalgar
from Portsmouth is also going, so altogether the Reserve
Fleet should be pretty well up to strength.

YEsTERDAY the Japanese cruiser Iwate was launched from
Elswick shipyard. She is 400ft. long, 68ft. 6in. in beam, and
41ft. deep. Her displacement is 9750 tons. She carries four
8in. and fourteen 6in. quick-firing guns, twelve 12-pounders,
eight 24-pounders, and four submerged torpedo tubes. She
is thus a very tﬂ‘:iaal Elswick ship.
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BRIDGE OVER THE TUGELA RIVER

THE TUGELA BRIDGE.

As a supplement to to-day's issue we give reproductions from
two most interesting photographs which have been courteously
handed to us by Mr. M. W. Carr, consulting engineer to the
Natal Government. These photographs show the bridge over the
Tugela River at Colenso, which our readers will remember was
blown up by the Boers. An examination of these photographs will
show the wanton damage caused to this bridge.  All military
objects would have been achieved had only one span been destroyed,
but not content to simply do this, the Boers have wrecked every
span, and have completely demolished one of the piers. The explo-
sive used was probably placed on the top and bottom of each girder
at some distance away from the piers, and the result was that the
girders collapsed and slid off the masonry piers. In the case of the
wrecked pier, however, it would seem that undermining had been
resorted to,

The destroyed bridge, an engraving of which as it appeared before
being destroyed is shown above, formed part of the Maritzburg-
Ladysmith extension of the railway which was commenced in 1882

under the superintendence of Mr. Carr, when chief resident engineer |

to the Natal Government., The bridge was completed in the year
1885. The contractors for this piece of railway were James Perry
and Co., and the iron structure of the bridge was supplied by
Head, Wrightson, and Co. It consisted of five spans, each of 1001t.
—the girders being 105ft. long—carried on masonry piers. These
piers were built of a fine hard freestone quarried in a neighbouring
locality. Great care was exercised in their erection—and indeed
in the construction of the whole bridge—which was considered quite
the show bridge of the colony. The excavation for the piers was
taken down to the solid rock, which at this place comes near the
surface, and the foundation stones were set on the rock in one to
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one cement and sand. In design the piers are very strong, and neces-
sarily so, as frequently they have to withstand furious floods which
come down in a remarkably short space of time. Colenso is so near
the foothills of the Drackensberg that the stream, which one evening
may have but little water in it, may in the morning following have
risen 20ft., and be a raging torrent. In the views we reproduce, it
would seem as though too large a bridge had been provided at this
point, but this is by no means the case, as the water stretches from
abutment to abutment in times of high flood. This same remark
applies to all the bridges in Natal. Streams that in dry weather
one could almost jump across are often traversed by railway bridges
of 100ft. span. This great length is quite necessary. In floods the
water level may rise so greatly that it comes but a few feet below
the underside of the girder, and the stream may be much more than
100ft. wide.

[n our issues of January 19th and February 6th we gave photo-
graphsand drawings of the new spans, which were made by the Patent
Shaft and Axletree Company to take the place of the spans
destroyed at Colenso and at Frere. These were ordered by the Natal
(Government, when these bridges were blown up, and now some of
the spans, if not all of them, have arrived at their destinations, and
in the case of the Colenso Bridge, at all events, they will have
arrived before they can be used. As a matter of fact, the Natal
authorities, as soon as ever hostilities begun, set to work to make

| g : . :
provision for the temporary repair of such bridges as might be

blown up. It was recognised that such an eventuality was more
than a probability. The locality does not produce timber of the
requisite character for making temporary bridges, and all of this
had to be imported. So quickly was the work organised, however,
that weeks before our forces finally occupied Colenso, the neces-
sary timbers for the temporary repair of the bridges were obtained,
worked to size and shape, and loaded ready on trucks, In the

' on to the new structure.
which are placed on the bed of the stream and as securely fastened |

original of one of the photographs which we reproduce there is
very faintly shown a train of trucks with the timbers made ready
for the necessary repairs. The temporary bridge is alongside the
wrecked bridge, but at a lower level, of course, the rail being diverted
The timbers are made up into trestles,

as circumstances require, being further secured by weights piled up
on the cross beams at the bottom. The temporary bridge at Frere
has long since been completed, and that at Colenso was reported
complete recently, enabling through traffic between Durban, Lady-
smith, and Elandslangte to be resumed. All necessary repairs and
reconstruction of the way and works have been carried out in the
most expeditious manner by the engineering department of the rail-
way, under the supervision of Mr, J. W. Shores, M. Inst. C.E., engi-
neer-in-chief.

HYDRAULIC MACHINERY FOR HANDLING ORE.

———

THE Pitthhul‘j.:]t,i].‘f'rt'h:il_’l'lll'l'. and Lake Erie Hu“]‘ﬂ;[d {"-.III]}.'IIH.'
hauls a large quantity of iron ore from Conneaut harbour, Ohio. to
the smelters in the vicinity of Pittsburgh, Pa. To facilitate the
transfer of ore from vessels to the cars, an unloader has been designed
which accomplishes more in the same time than anv other machine
of its character now in use in the United States. We illustrate
this machine on page 331. It is known as the Hulet auto-
matic unloader, and has removed cargo at the rate of 300 tons an
hour. Its operations are somewhat similar to the American scoop
dredge, except that it works in the hold of a vessel instead of ¢n
the bottem of a harbour,

Thu I“il['hilll‘ i"- "[li‘riﬂl_'d s '[E]].IL"PHH'.--?"Il:l,“[[.l_‘ﬂ Oon a I'.li]l'l “{l

. , ,
, /7SS ATECATRN /A B nn e

il

track, it is moved along the dock to a point opposite the hatchway
of the steamer or barge. Mounted on the frame of the machine is a
trolley ; this trolley carries a cylinder that moves the trolley to and
from the boat. Pivoted to this trolley is a walking beam, which
| is operated by a cylinder secured to the same for raising and lower-
ing the outer end over the boat. Pivoted to the outer end of the
- walking beam is a depending mast or leg; this leg being mounted
on rollers, swings a complete circle, actuated by a cylinder. At the
lower end of this leg i1s a shoe; secured to this shoe is a **clam
' shell "' bucket holding ten tons of ore. This bucket is worked by
hydraulic cylinders. By turning this mast the bucket has a reach
of 20ft., and can be filled under the deck of a boat.

Three men are required to control the operations—the engineer,
the bucket operator, who regulates the movements of the cylinder
as the bucket works in the hold, and a man to guide the mechanism
on the top platform. About 25 horse-power is utilised in moving
the unloader up and down the track, and the same boiler is used in
working a steam accumulator giving hydraulic pressure which is
also communicated to the cylinders of the superstructure. In
removing the cargoes of vessels carrving 4000 and 5000 tons, it
is intended to employ an unloader at each hatch, transferring the
ore, coal, or other freight from the hold to the shore at the rate of

1000 to 1200 tons an hour,
~ The machine has been examined by a number of engineers, and it
It understood several are to be built immediately, to be used at various
ports on the Great Lakes, also at New York and elsewhere.

= — s S
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Tue Waterworks Committee of the Kidderminster Town
Counetl have recommended that application be made to the Local Govern-

ment Board for sanction to borrow £6000 for outlay connected with the
additional water -ll.lllli} of the town, ’
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RAILWAY MATTERS.

THE ceremony of cutting the first sod for New York's
first underground railway occurred on Saturday last.

Tar Baldwin Locomotive Works is said to have orders
on hand for 700 engines to be delivered as fast as the work can be
tlone.

Tue Caledonian Railway Company's coal bill went up
£25,023 during the past half-year, and of this only £2942 was
accounted for by increased mileage ; the balance of £22,081 being
attributable to the higher price paid.

A WRITER in a Russian journal estimates that to reach
the level of other European countries, Russia would have to con-
struct 53,000 additional miles of railways, not including Siberia,
and this only in proportion to population.

AmoNxast the new railways projected in Russia is a
great line for developing the mineral industries, from Cheliabinsk
to Tsaritzin. This line would provide the Donetz basin with
minerals from the Ural, and the Urals with coal and naphtha fuel.

IN response to an invitation to engineering firms to
tender for the supply of one, two, or three additional engines for
the Leeds Tramway Electrical (Generating Station, twenty-nine
offers have been received. The Tramways Committee are anxious
that as little delay as possible should occur in the laying down
of the extra plant.

IN view of the increased cost of traffic through the
advanced prices in coal and iron, the railway companies have
decided to raise their excursion fares during the ensning holiday
season. Fares up to 5s. will be advanced by 3d., over that
sum and up to 10s, by 6d., and on fares above that amount by 1s.
The new scale will apply to both day and half-day trips, and also
to tickets for longer periods issued at holiday rates.

THE results of draw-bar tests taken on the South
London Electric Railway show that the tractive resistance
per ton of train is 40 1b. at the moment of starting, and that
it drops quicklyto 10 Ib. at six miles, Between six and thirteen
miles per hour the resistance remains constant, and then continues
to rise almost proportionately to the speed until twenty-six miles
per houris reached, when the resistance is about 21 1b, per ton.

Ax effort is being made by the Midland Railway Com-
pany to complete the work of constructing the new deep-water
harbour at Heysham, so as to be ready for the summer traffic of
1901, and with this object they propose to have built three high-
speed twin-screw passenger and cargo steamers for the Belfast and
Isle of Man traffie. These steamers, it is proposed, shall steam
24 lktlﬂlﬂ, and it is probable they will be fitted with water-tube
boilers,

A coxveNTION has been signed at Athens by M.
Theotokis, the Pritne Minister, M. Simopoulos, the Minister of
Finance, and Baron George de Renter representing the Eastern Rail-
way Construction Syndicate, for the completion of the railway from
Pireus to Demerli, in Southern Thessaly, and its eventual exten-
<sion to the Turkish frontier. Branches will be constructed to
Chaleis and Lamia. The necessary capital will be provided by a
4 per cent. loan of 43,750,000f., 1ssued by the (Government and
taken at a fixed price by the syndicate.

Tar Tramways Committee of the Halifax Town
Council met last week to consider what attitude they should adopt
with rd to the tramway clauses in the Corporation’s Parliamen-
tary ]l?:‘iaﬁ?snaing that a Parliamentary Committee has refused to
allow Hudderstield to carry out extensions beyond the borough
boundaries. This the Halifax Bill seeks power to do to a large
extent, lines being pro to Hebden Bric%e, Brighouse, Elland,
and other districts, e Committee, notwithstanding the decision
in the case of Huddersfield, decided to proceed with the Bill in its
present form,

Wite the completion of the extensions of the Dresden
tramways now in hand there will be about 70 miles of line worked
by electricity. A new generating station is being erected at a cost
of £260,000. In the new station there will be installed five steam
sets of 1000 horse-power each, while a further addition of two
such sets will be made to the original plant, together with the
additional boiler power rendered necessary. The tramways at
Dresden, says the Electrical Engineer, are in the hands of two dis-
tinet companies, which purchase the necessary current for working
their lines from the Corporation, the method of charging being an
interesting one.

In the works of the Dublin, Wicklow, and Wexford
Railway Company there is in course of construction n new train,
intended for tourist and general traffic between Dublin and Wex-
ford. According to the Irish Times, it consists of handsomely-
appointed first, second, and third-class carriages, fitted with all the
most recent improvements. Most interest will attach to the third-
class carriage, which is of a large bogie pattern, and is fitted with
patent spring cushions, lavatory accommodation, luggage racks,
&c. This is a decided step in advance of other Irish railways in
the matter of the comfort of that numerous section of the public
who travel long journeys in third-class carriages.

A pisastrous collision oceurred on Wednesday be-
tween Glasgow and Helensburgh, in which five people lost their
lives and over twenty were injured. The trains to which the acci-
dent happened left the terminus at Bridgeton at 5.45 a.m. and
6 o'clock respectively. Queen-street was reached by the earlier of
the two trains at about 6 o'clock. The first train had got half-way
through the tunnel about half a mile from Queen-street, when it
was pulled up in consequence of an accident to the brake. Mean-
time the second train had, contrary to lations, been signalled
to proceed, and dashed with tremendous force into the nbﬂtmcting
carriages. The last three vehicles were practically wrecked, an
in every compartment passengers were thrown from their seats and
suffered more or less severely.

It is reported from Constantinople that the pending
negotiations between Russia and Turkey in the matter of railway
construction in Asia Minor are drawing to a close. The stipula-
tions made by Russia are certainly such as might be expected to be
made by a Power which knows it has the upper hand. The
Russian stipulations are that railways projec in the Turkish

rovinces adjacent to the Russian frontier shall be built e:clusivelﬁ

y Turkish capital, and be subsequently entirely under Turkis
control. Moreover, Turkey is to give the preference to Russian
syndicates before all others in every case in which the Porte
contemplates the construction of railways in Asia Minor. It is
thought that these stipulations are intended to act as a check to
German railway enterprise in Northern Asia Minor,

WitH the object, says the Globe, of encouraging
emigration to the fertile regions recently opened up by the Trans-
Siberian Railway, the Russian Government have given orders for
the issne of tickets at a very cheap rate. These special tickets
will be issned for Tobolsk, Irkutsk, and, beyond there, for Viadivos-
tock and Port Arthur. One ticket, apparently, will cover a whole
family, and will be available at something like 114 stations on the
line of route. The zone tariff has been adopted. From any point
in Russian Europe to Tobolsk the price per head has been fixed at
tworoubles. Beyond Tobolsk to any spot in the vast Siberian
region the charge for these emigrant tickets will be 44 roubles a
head—that is to say, that for about 14s. 6d. one will he able to
tn_lival a distance of over 6000 kiloms., or something like 4000
miles,

NOTES AND MEMORANDA.,

THE price of copper this month has reached £79 per
ton, or 30s, more than the record of last April,

TaE production of Bessemer steel ingots in the United
States last year amounted to 7,586,354 tons, against 6,609,017 tons
in 1898, 5,475,315 tons in 1897, and 3,919,906 tons in 1896,
Pennsylvania produced slightly over one-half of the total last
year.

IN Prussia last vear there were 2799 steam engines in
nse, with a capacity of 258,511 horse-power, exclusively for the
generation of electric energy. A further 1000 engines of 74,851
horse-power were in use, partly for this and partly for other
purposes,

A rpatent has been taken out in America for an
aluminium electrode for arclamps. The inventor claims that more
light is produced by using aluminium for the negative, and carbon
for the positive electrode, because aluminium lasts longer and the
carbon is entirely nsed up.

Tre imports of raw cotton into this country from
America and Egypt, «d the Manchester Ship Canal, this season
show a remarkable increase, It is said that there is now forty
times as much American cotton and twice as much Egyptian
cotton on its way to Manchester now as there was at this time
last year,

Tae production of ingots in France, whether by the
Bessemer or Siemens-Martin process, more than one-third of which
takes place in the Meurthe-et-Moselle Department, increased by
108,000 tons in 1898, Altogether, steel works have increased their
production eonsiderably in all branches, and their condition was
very prosperous in that year.

A FaIr idea of the extent to which cold storage is now
adopted in the British Isles can be gathered from the fact that
there are now nineteen frozen meat stores in the metropolis, with
a combined capacity of 6,000,000 cubic feet, and forty-seven frozen
meat stores in twenty-six provincial towns, with a cubic area of about
8,000,000 cubic feet. If these stores were all filled with frozen
sheep they would hold nearly 4,000,000 carcases.

WHEN catalogues are forwarded to Consulates,
writes H. M. Consul for Thessaly, it might be well if some speci-
fication of trade terms were to be transmitted at the same time,
so that persons to whom the catalogues are handed could form an
immediate opinion as to whether profitable business would be
likely to ensue, without having themselves to apply by letter for
such details, thus incurring trouble and losing much time.

Tuae accounts from the new gold mining districts at
(‘ape Nome on the Alaskan coast are still very contradictory, and
must be accepted with cauntion. [t is certain, however, that a
considerable amount of gold has been brought down from the
region this season; though the exact amount ecannot be stated
with any approach to accuracy, According to the Kagineering and
Mining Jowraal the workings are in placer or alluvial deposits
entirely, and are in the immediate neighbourhood of the sea coast ;
some of them being actually on the shore.

IN the new United States mint at Philadelphia elec-
tricity is to be used throughout for driving the presses and milling
machines. The electrical equipment includes four direct-con-
nected engines and dynamos, in addition to the following motors
installed in the coining departments :—14 motors of 45 horse-power
each, 16 of 5 horse-power each, 6 of 25 horse-power each, 30 of
5 horse-power each for the presses, and 15 of 5 horse-power each
for the milling machines, There is also to be an electro-refining
department, and electric power will be used in the engraving
department,

Tue validity of the MacArthur-Forrest cyanide patents
has been a source of much litigation and negotiation in various
parts of the world. According to the KEngineering and Mining
Jowrnal, the Government of Victoria has just purchased the patent
rights in the Colony for the sum of £20,000, allowing the owning
company to retain all royalties up todate. Thisamicable arrange-
ment puts an end to litigation, which had been expensive to all
parties, and makes it unneees to proceed with the appeal from
the Colonial High Court to the Judicial Committee of the Privy
Council of England.

INx order to secure a permanent water supply for the
various gold mines in Nevada County, California, several com-
panies have constructed in the mountains a series of artificial lakes,
and leading from these 800 miles of canals, In 1892 the Electric
Power Company was incorporated for the purpose of supplying
light to the towns, and light and power to the mines. Water is
carried a distance of 3} miles, with a fall of 195ft., and this drives
water wheels furnishing 2200 horse-power. The present power
available through the consolidation of several flumes is not far
short of 20,000 horse-power.

THE relative actinic intensities of the three parts of the
electric arc—viz., («) a green tinted aureole, (/) a darker mantle of
flame, and (¢) a bright blue-violet nucleus—depend greatly upon
the kind of carbons used. Experiments have been carried out by
Herr E. W, L. Richter in which a Nicol's prism photometer 1s
employed for comparing the apparent relative intensities, using in
some cases carbons with a known percentage of a salt, such as sodic
chloride. In one case mentioned, using solid carbons 13 milli-
metres dinmeter, with an arc length of 6 millimetres, 15 amperes,
and 56 volts, the ratiosare—b : a ;¢ =1 : 228 : 3°32,

A REMARKABLE air compressor is employed at the North
Star Mine, in the Grass Valley District, Nevada County, California,
where a 30ft. Pelton wheel is driven by a water pressure of 335 1b.
to the square inch, controlled by a nozzle regulated by an auto-
matic governor. The wheel is constructed of steel, with bronze
cups, and makes sixty-five revolutions per minute. A duplex air
compressor 1s attached directly to the axle of this wheel, with the
low-pressure cylinders 30in. in diameter and high-pressure cylinders
18in. The air, under 90 lb. pressure, is conveyed S00ft. to a
pneumatic hoisting engine of 100 horse-power, and to a 75 horse-
power compound pump. The air is also conveyed to the dnlls in
the mine. The output of the compressor is 300 horse-power.

Some tests to show the efficiency of electric incan-
descent lamps made by various firms in the United States have
been carried out in America recently. After burning about fifty
hours, it is found that the light varies from 82 to 23°0 candle-
power, while the watts per lamp vary from 45°7 to 721, the watts
per candle varying from 2'32 to 410, the general averages bei
175 candle-power at 55 watts per lamp, and 327 watts per candle,
After about 100 hours, the general averages are 175 candle-power
at 53 watts per lamp, and 3°30 watts per candle. After 400 hours
the averages give 16°0 candle-power at 56°5 watts per lamp, and
3-564 watts per candle. After 600 hours the averages give 147
candle-power at 55°6 watts per lamp, and 382 watts per candle.

EXPERIMENTS were some time ago carried out by MM.
Berthelot and le Chatelier to ascertain the velocity of detonation
of acetylene, The gas was exploded in horizontal glass tubes
about 1 m. long and of 2mm. to 6 mm. in diameter, and was
operated with at various pressures between 5 and 30 kilos. per
sq. ecm. The velocity was registered by a falling photographic
apparatus, released at the moment of detonation. The image of
the horizontally-moving flame in the tube, combined with this
vertical movement, gave a curve on the photograph, from which at
any point the velocity could be found. The results indicate that
the velocity depends upon the initial pressure of the gas, from

about 1000 m. per second at 5 kilos. per =. cm. to 1600 m. at
30 kilos,

MISCELLANEA,

A NEW pier is to be erected at Great Yarmouth. The
old Britannia Pier will be demolished, and the new one erected on
the same site.

It is stated that a company is being formed for taking
over the shipvard and arsenal of the Compagnie Générale Tran: -
atlantique at St. Nazaire.

A FIRE took place last week in the lamp room of the
Castle Pit, one of the Cyfarthfa Collieries, 450 lamps were destroyed,
but by energetic action working was not delayed.

Tue new Norddeutscher Lloyd steamer Strassburg,
5000 tons gross, built for that company's line of cargo-hoats to the
Far East, was launched at Bremen on the 17th inst.

A coNTRACT has been concluded between the Rossija

Steam Navigation Company and the Libau-Romny Railway Com..

ny for carrying on a direct oversea export trade from Russia ~vi
ibau to ports of Finland.

Tar Committee of Selection last Friday had a confer-
ence with the promoters of the several electric power Bills before
Parliament, when it was resolved to take the Durham, the Tyneside,
and the Lancashire Bills in the order given, at sittings commencing
on Thursday, the 3rd of May.

TaE Chesterfield and Midland Counties Institution of
Engineers are to hold an excursion meeting in the neighbourhood
of Nuneaton, on April 7th. Arrangements have been made for a
visit to the Haunchwood Colliery, Stockingford, and the Tunnel
Mine—new colliery-—Ansley Hall.

Tae Selkirk Town Council have engaged an engineer to
prepare a supplementary water supply for the town. Under this
scheme water will be taken from the Ettrick River, passed through
polarite filters, and then pumped by turbines and gas engines to
the reservoir. The estimated cost is about £11,000,

AccorpinG to the Novosti, the Russian engineer M.,
Natorsjky, director of the canalisation works of the estuary of the

river Dnieper, on the Black Sea, is at work on a project for con-
structing a harbour of great depth on the said estuary. The pro-

ject will be submitted in due time to the Ministry of Ways of
Communications,

Tue Russian ice-breaker Yermak will undergo altera-
tions at Armstrong’s yard during the coming summer. The vessel
will be fitted with a new stem of increased strength, in order that
it may be able to offer greater resistance to the ice during its pro-
jected Polar voyage. At the same time the hull of the Yermuk
will be lengthened.

THERE are quite alarge number of vessels trading in the
East in the neighbourhood of the Borneo oilfields that are using
liquid fuel regularly, and their experience, says Fairplay, appears
to show that the steaming capacity of the boiler is increased as high
as 50 per cent. by the use of liquid fuel under forced dranght as
compared with the use of coal under natural draught.

A LARGE maritime undertaking is being organised by
Rostock, Wismar, and other Mecklenburg capitalists, to run a
service of 1500 to 2000-ton steamers on the North Sea, and pos.
sibly also, in winter, to the Mediterranean, &e. The first two or
three boats are to be acquired by purchase. According to Faaplay,
it has not yet been decided whether the company will be domiciled
at Rostock or at Wismar.

Ture industrial centres of Germany have just given a
practical proof of the fact that they r nise both the value and
necessity of a knowledge of the languages of countries in which
they foresee immense openings for their productions. The Noroe
)V remya announces that the German commercial schools have asked
the Russian Ministry of Finance to aid the.n in procuring teachers
of the Russian language.

THE results of the past year's working of the Holland-
American Line, of Rotterdam, are satisfactory, the net profits
amounting to 463,540°13 florins, out of which a dividend of 7 per
cent. will be paid. Both outward and homeward freights were less
remunerative than in the year 1898, but the passenger traffic was
brisker. A new service to Newport News, in connection with the
New York line, was started last year.

JusT as we go to press we learn with regret the death
of Professor Pepper, formerly honorary director for upwards of
twenty years of the Polytechnic, Regent-street. He was the
inventor of the celebrated ‘‘ Pepper's Ghost " and other illusions,
and a great populariser of every branch of science. Mr. Pepper
was elected an Associate of the Institution of (ivil Engineers in
1844, and was a Fellow of the Chemical Society.

IrRON mining is relatively a new industry in Mexico ;
nevertheless Chihuahua has a well-equipped plant supplied from
the mines of Sierra del Hierro, Durango, Mercado, and other
districts which now manufacture steel rails, mining machinery of
all kinds, as well as agricultural implements. Another large
rolling mill is to be erected at Monterey, Nuevo Leon, most of the
capital for the same—£2,000,000—having already been subseribed
in the country.

Tue surplus at the disposal of the directors of the
German Steam Navigation Company Hansa, from the past year's
operations is 1,793,547 marks 84 pfennigs, out of which a dividen:|
of 14 per cent. is to be paid and about M. 66,500 carried to the new
account. The traffic in the Indian route, says Fairplay, left much
to be desired last year, and the voyages to Bam{m had to lLe
reduced in number, but good results were secured by the boats
running to Argentina, The Rangoon line is developing slowly.

IN order to improve the condition of the Amur River,
the Russian Ministry of Ways of Communications has resolved to
begin dredging operations in the estuary of the river during the
coming spring. Six lighters, a dredging machine, and the Khaba-
rovsk, the largest steamer at present plying on the Amur, will be
employed in dredging a channel 20 fathoms in width and 8ft. in
depth. Owing to the bar at the mouth of the river, goods have to
be disembarked as a rule and taken overland to Alexandrovsk., The
Amur is ice-bound for half the year, and issubject to great inunda-
tions during the summer months,

Tre London County Council has decided upon taking
steps with regard to No. 17, Fleet-street, known incorrectly as the
Palace of Henry VIIIL. and Cardinal Wolsey, which will meet with
general approval, 1t has been decided to move back the ground
floor to the level of the other house fronts, but to leave the npper
storeys in their present position, Euppnrtin% them on cantilevers.
The big room with the celebrated ceiling will thus be left intact,
and is to be let for meetings of antiquarian societies and the like.
It has been found that the front of the building is at present
covered by a false screen, which is to be removed.

Tae preamble of the Bill for the construction of a
transporter bridge, on the same ﬁrincipla as those at Bilbao and
Rouen, across the Mersey and Manchester Ship Canal between
Runcorn and Widnes, was passed by a Committee of the House of
Commons last Monday, According to the evidence given for the
promoters, the girder of the proposed bridge is 82ft. above the
ordinary high-water mark. The central spanis a clear 1000ft. from
centre to centre of the piers, and carried over both the river and
the Ship Canal. The transporting car will te 55ft. long and 24ft.
wide. It will have a clearance of 12ft. Gin. above ordinary spring
tides at high-water mark. This car will be worked by duplicate
electric motors, and be under the control of two men. The time
occupied in transporting the car from one landing place to the
other will be two and a-half minutes,
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FOREIGN AGENTS FOR SALE OF THE ENGINEER.

AUSTRIA.—GgroLD AxD Co., Fienna,

F. A. BrockHAUS, 7, Kumpfgasse Vieana I.
CHINA.—KeLLy axp Warse, LiaTtep, Shanghai and Hong Kong.
FRANCE.—BovveEAU AXD CREVILLET, Rue¢ de la Banque, Paris.
GERMANY.—AsuEr axp Co,, 5, Uater den Linden, Berlin.

A. TWEITMEYER, Leipzic; F. A, BrRockuavs, Leipzie.
INDIA.—A. J. ComBrIDGE AND Co., Rei'way Boakstallz, Bombay.
ITALY.—LorscrEr axp Co., 307, Corso, Rome ; Bocca Frergs, Turin,
JAPAN.—KELLY Axp WaLsu, Lisitep, Yolohama.
Z. P. MARUYA aAND Co., 14, Nikonbashi Tori Sanchowe, Tokyo.
RUSSIA.—C. RickER, 1), Nevsky Prospect, St. Petersharg.
N. AFRICA. —GorpoN AND Goren, Long-street, Capetorn.
R. A. Taompsox axo Co., 33, Loop-street, Capetown.
J.C.Juta & Co., Capetown, Port Elizabeth, and Johannesburg.
AUSTRALIA.—Gorpox AND Goten, Melbourne, Sydney, and Brisbane.
R. A. Taompsox aAxp Co., 180, Pitt-street, Sydney; Mel-
bourne, Adelaide, and Brisbane,
TervEr axp HexpERSON, Hunl-zireet, Sydney.
NEW ZEALAND.—Ueron axp Co., duckland ; Crala, J. W., Napier.
CANADA.—MoxTrREAL NEWs Co., 236 and 388, St. James-strect, Montreal.

Toronto NEwWs Co., A2, Yonge-atreet, Toronto.

UNITED STATES OF AMERICA.—IxterNaATIONAL NEWs Co., 83 and 87,
Duane-street, Newe York.
SvescrirrioN News Co,, Chicago.

STRAITS SETTLEMENTS.—KrLLy axp Warsu, Liviten, Singapore.
CEYLON.—WiiavARTSA AxD Co., Colombo.

SUBSCRIPTIONS.

Tue ExcINEer can be had, by order, from any newsagent in town or
country, at the various railway stations ; or it can, if preferred, be
Hupplieci direct from the office on the following terms (paid in
advance) :— .

Half-yearly (including double number) .. £0 14s8. 6d.
Yearly (including two double numbers) .. £1 08, 0d.

Crotin READING CAsgs, to hold six issues, 2s. 6d. each, post free 25, 10d.

Ii eredit occur, an extra charge of two shillings and sixpence per annum
will be made,

Foreign Subseriptions will, until further notice, be received at the rates
wiven below. Foreign Subseribers paying in advance at these rates
will receive Tur ExoiNeRr weckly and post free. Subscriptions sent
by Post-office Order must be made payable to Tug ExoiNger, and
sccompanied by letter of advice to the Publisher.

Tiin Pargr Corigs. Trick Parer CoPIEs,

Half-yearly .. £0 18s. 0Od. Half-yearly .. £1 0s. 8d.
Yearly £1 16s. 0d. Yearly £2 0s. 6d.
(The difference to cover extra postage.)
ADVERTISEMENTS.

&F The charge for advertisements of four lines and under is three
shillings, for every two lines afterwards one shilling and sixpence ; odd
lines are charged one shilling. The line averages seven words, When
un advoertisement measures an inch or more, the charge is 10s, per inch.
All single advertisements from the country must be accompanied by
uw Post-office Order in payment. Alternate advertisements will be
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TO CORRESPONDENTS.

o In order to avoid trouble and confusion we find it necessary to inform
corvespondents that letters of inguiry addressed to the public, and intended
Jor ingertion in thiz eolwinn, wivst in all casez be accompanied by a large
envelope legibly divected by the acriter to himself, and stamped, in order
that anseers veeeived by ws wmay be forwarded to their deatination, No

nolece can be taken of communications whick do not comply with these
tnatrucliions,

*oF AUl lettera intended for inszertion in Tur ENGINEER, or confaining
qutestions, should he accompanied by the name and address of the wviter,
wol necessarily for publication, but az a progl of good faith., No natice
whatever can be taken of anonyinova comumitiications,

"' We cannot wadertake to veturn drawvings or manuseripts ) we must,
thevefore, request corvespondents to Leep copics.

REPLIES.

We—

G. J. (Dublin).—We know nothing whatever about the material you
mention,

W. (Richmond Hill, Birmingham).— We fail to understand the object of
vour lotter. It does not contain any information about water-tube
boilers that is not already fully known to everv engineer or steam user
who has given the subject the least attention.

H. 8. (South Lambeth-road).—You will find full information about the
construction of locomotive boilers in “ The Construction of the Modern
Locomotive,” by George Hughes, reprinted from Tng Excinger. If
vou will eall at this office our publisher will show wvou all the recent
drawings of locomotives which we have published, and which are now
in print.,

J. C. L. (Stafford).—You are probably short of steam, because your fire-
man does not understand the coal. If it is that type which burns with
little flame, he must carry a heavy fire in the locomotive-type boiler.
A thin fire suitable for bituminous coal will not answer. A couple of
hooks hung on the blast pipe will angment the draught, in a rough-
and-ready way known to most portable engine drivers,

. B. (Birmingham).—You will find the solution to yowr question in any
treatise on the indicator, The loop in the low-pressure card is due to
the fact that the pressure has actually fallen below the condenser pres-
sure. The engine is obviously much underloaded and the ratio of
expansion is too high, and yon will save fuel by reducing the initial
eylinder pressure and the ratio of expansion by resetting your valves,

STELLA.—Tail rods are used in marvine engines to prevent the pistons
iromn being forced aguinst the sides of the cylinders as the ship rolls,
There is much diversity of opinion as to their value. With stiff piston
rings they do not appear to be of mauch use. They are in favour abroad
for locomotive engines, and they have been tried in this country, bhut
they do not appear to be worth the trouble and expense, no appreciahle

reduction in the wear of eylinders or piston rings resulting from their
nse,

V. W. (Durham).—When heavy loads are to be earried by stone columns
it is usual to put lead plates, about one-eighth of an inch thick,
between the sections of each column, to distribute the bearing equally,
anrl prevent the sharp angles of the stone from flying off or “ spalling.”
Some of the finer kinds of granite are very liable to this accident, You
will see that there is nothing exceptional in the use of lead in the case
to which you call our attention. It is certainly not used * to make up
length ™ in the way you faney.

H. T. D.—The time of oscillation of a pendulum, through a small are,
depends on the distance between the centre of suspension and the
centre of oscillation ; mt the time of revolution of a conical pendulum
does not depend on the length of the arms directly, as you seem to
suppose, but on the height of the cone deseribed hy the arms, which is
of conrse, quite a different thing. The time of revolution of a conical
pendnlum varies directly as the sguare root of the height of the cone,
Thus you may have a governor with very long arms revolving at a very
high speed, the arms being nearly horizontal, or one with short arms
nearly vertical, making comparatively few revolutions., Try your ex-
periments again.

INQUIRIES.

EMERY CLOTH MACHINERY.

SiR,—Can any of your readers tell me who are the best makers of
machinery for the manufacture of emery cloth 7 E. C

GARDNER'S VALVE,
Sip,—Can any reader Kindly tell me who is the maker of Garduer's
patent valve?

March 24th. J. H. O.

MEETINGS NEXT WEEK.

Liverroolr, ExcINEERING SoCIETY.—Wednesday, April 4th.
“ Further Progress in Space Telegraphy,” by Prof. Oliver ..
D.Be., F.R.8,

Tue RoxTaEx Sociery.—Thursday, April 5th, at 8 p.m., at 20, Hanover-
aquare. Paper, * The Influence of the X-Ravs upon the Growth and
Development of Micro-organisms,” by Dr. Norris Wolfenden and Dr,
Forbes Ross,

Maper,
Lodge,

Georoaists’ Assocration, Loxpox.—Friday, April 6th, at 8 p.m., at
University College, Gower-street, W.C. Paper, " Zonal Features of the
Kentish Chalk Pits between London and the Medway Valley,” by Mr. G.
E. Dibley, F.G.8.

TrE IxstTiTUTiON OF ELECTRICAL ENGINEERS.—Wednesday, April 4th,
at 7.30 p.m., in the Library of the Institution, 28, Victoria-street.
Students’ mecting. Paper, * Eleetric Diriving in Workshops,” by Mr, J,
H. Johmson, Student,

Tae CLEVELAND IxstrTrTion oF Exaiseers.—Monday, April 2nd, at

7.45 p.m., in the Friends' Adnlt School, Mill-lane, Stockton. Paper,
“ Automatic Coal Weighing and Recording Machine " (Iantern illustra-

tions), by Mr. Charles Ingrey, A.M.1.C.E., Westminster,

Soctery oF ENGINEERS.—Monday, April 2nd, at 7.30 p.m., at the
Royal United Service Institution, Whitehall, DPaper, * Disinfection of
the Maidstone Water Service Mains,” by Dr. G, Sims Woodhead, M A,
and Mr. W. J. Ware, Memb. Brit. Assoc, of Water Engineers,

Tae IsstitoTioNn oF Juxior ExciNggrs.—Friday, April 6th, at the
Westminster Palace Hotel. Paper, “ A Comparison of Railway Bridge
Structures of Moderate Dimensions, and ol Methods of Determining their
Working Loads,” by Mr. E. W. Porter, Assoc. M. Inst. C.E., Member,

Sociery oF AmrTs.—Monday, April Znd, at 4.30 p.m. Foreign and
Colonial Section. Paper, ** The Century in our Colonics,” by the Right
Hon. 8ir Charles Wentworth Dilke, Bart., M.P. —Tuesday, April 3rd, at
8 pom.  Applied Art Section. Paper, ** Process Engraving,” by Mr. Carl
Hentschel.—Wednesday, April 4th, at § p.m. Owdinary meeting, Paper,
“ Cotton Supplies,” by Mr. John A, Banister,

Rovar MEereororocieAL Soctery, — Jubilee Celebration. — Tuesday,
April 8rd, at 3 p.m., at the Institution of Civil Engineers, Great George-
strect, Westminster, Commemoration Meeting. Conversazione at the
Royal Institute of Painters in Water Colours, Piceadilly, at 8,50 p.an.—
Wednesday, April 4th, Excursion to the Royal Observatory, Greenwich,
Dinner at the Westminster Palace Hotel, Victoria-street, 8.W., at 7 p.m.

Tue InsTituTioN oF Civin ExcINEERs.—Tuesday, April 8rd, at 8 p.m.
Ordinary mecting. Papers to be read and discussed, ** Economical Rail-
way Construction in New South Wales,” by Myr. Henvy Deane, M. A., M.
Inst, C.E.; ""The Tocopilla Railway,” by Mr. Robert Stirling, M. Inst.
C.E.—Friday, April 6ith, at 8 p.m. Students’' mecting. DPaper, ' Experi-
ments on Strmts with and without Lateral Loading,” by My, I, E.
Wimperis, Wh.Bc., Stud. Inst. C.E.

Rovar IxstiTorioNn oF GREAT Britars.— Friday, April 6th, at 9 p.m.
Discourse on *' Solid Hydrogen,” by Prof. Dewar, M.A., LL.D., F.R.S.,
M.R.I.—Afternoon Lectures at 3 p.m. @ Tuesday, April 3rd, * The Strue-
ture and Classification of Fishes,” by Prof. E. Ray Lankester, M A, L1..D,,
F.R.8. ;: Thursday, April 5th, “ Equatorial East Afriea and Mount
Kenya,” by Mr. Halford John Mackinder, M.A.; Saturday, April Tth,
“Polarised Light,” by the Right Hon. Lord Rayleigh, M.A., D.C.L,,
Ll.D., Se.D., F.R.8., M.R.l.—Monday, April 2nd, at 5 p.m., General
Monthly Meeting.

Tue IsstiToTion oF Navar ArRCHITE TE.— The meetings of the present
gesgion will be held in the Hall of the Nociety of Arts, John-street,
Adelphi—by kind permission of the Covmneil—on April 4th, 5th, and 6th,
the Right Hon. the Earl of Hopetoun, G.C.M.G., presiding. Pro-
graimme :— Wednesday, April 4th : Morning meetiog at 12 o'clock ; in the
evening the Annual DMinner will be held at the Hotel Ceecil. Thursday,
April 5th © Morning meeting at 12 o'clock ; evening meeting at 7 o'clock.
Friday, April 6th : Morning meeting at 12 o'clock ; evening meeting at
T o'cdock,  For detailed programme sec page 302 in our last issue,
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ELECTRIC LIGHTING LOANS,

THE conference held at the Islington Vestry Hall, on
Thursday week, of the representatives of London Vestries
and district boards interested in electrie lighting under-
takings is a forcible illustration of the express desire of these
local authorities to overcome, if possible, some of the red
tape with which the London County Council has en-
twined itself in relation to the sanetioning of loans fou
electric lighting purposes. The Vestries represented on
that oceasion were those of Islington, I'ulham, Hammer-
smith, Newington, St. Paneras, and Shorediteh, and the
Whitechapel Board of Works, and the conference was
convened to consider the County Council’s procedure in
regard to loans for the purpose in question. Before re-
ferring to the proceedings at the conference, it should be
mentioned that in recent years the County Council before
authorising the raising of loans for eleetrie lighting
machinery and plant, has stipulated, not only that the
applyving local authority should supply details of the pro-
posed expenditure, but also that information should be
furnished to convince the Council's officials that the
amounts to be borrowed for particular items are reason-
able. These two points do not appear to have been
pressed in the early days of electrical illumination in the
metropolis, when it was, perhaps, impossible to ascertain
with any degree of accuracy the cost of carrving out
works until tenders had been invited in open competition,
However, as time passed away the demand on the part
of the Council for details and information became so
acute that the St. Pancras Vestry found that, if it had to
wait such a long period before receiving sanction, as
appeared to be the pleasure of the Council, the work of
extending the electric lighting system would be consider-
ably delayed ; and after remonstrating with the Council
on several occasions for its unreasonable attitude, the
Vestry came to the conclusion that the only course open
if the undertaking was not to be brought to a standstill.
was first to borrow the money required, and afterwards
obtain approval of the expenditure. The decision was at
once carried into effect, and loans were raised from the
Vestry's bankers as occasion arose, the overdrafts on the
electric lighting account sometimes exceeding the formid-
able sum of £40,000. Though this policy is not sound from
a financial standpoint, it has met the eircumstances of the
case, and the County Counecil has subsequently sanc-
tioned and advanced the amount of the loans, and thus
enabled the overdrafts to be paid off. The remedy
adopted would appear to have also indirectly benefited
the undertaking generally, since at the present time St.
Pancras experiences less trouble in obtaining permission
from the Council to borrow money for electric lighting
purposes,

It is, however, noteworthy that whilst St. Pancras has
apparently solved the problem by first ineurring expendi-
ture and then applying for approval, the Islington Vestry
has assumed an attitude of defiance, and refused to aceept
sanctions of £10,000 and £38,000 offered by the Council
on account respectively of loans of £13,200 and £56,261,
for which application was made as long ago as August of
last yvear. The contention of Islington is that it has
already supplied all the details and information necessary
for the purpose of these loans, and from the reports made
by the Vestry's electrical engineer it is obvious that the
particular department of the County Council entrusted
with the consideration of these matters fails to under-
stand either the position of affairs or the technical details
of electric lighting svstems. As an illustration reference
may be made to the proposed loan of £13,200. The
ficures submitted to the Council show both the estimates
of the Vestry's engineer and the actual quotations of the
makers, This will be understood from the following
figures, the first item in each case being the estinate and
the second the makers’ price :(—Steam and other piping,
£4950 and £4950; combined heating, softening, and
filtering plant, £1150 and £1154; electric ma.l-tip‘)ing
winch, £400 and £400 ; six superheaters on new boilers,
£1200 and £1200; four superheaters on old boilers, £700
and £560 ; three pumps, £800 and £780; and condensing
plant, £4000 and £4290. By adding these figures together
it will be found that the total of the estimate is £13,200
and that of the makers' quotations £13,334. The differ-
ence between the estimate and price of the four super-
heaters is explained by the fact that £140 has been added
for the alterations necessary in affixing them to existing
boilers. It will thus be seen that, even when confronted
with actual prices, the County Council refuses to sanction
the amount required, but offers to approve £10,000.
What ix the use of £10,000 without the balance ?
Is one-half of the steam mains required to be pur-
chased, one-half of the condenser to be ordered, or
how is the £10,000 to be expended when exactly £13,200
is needed ? It is objected by the Council that the price
of the condensing plant is too high; but is the Council to
sit in judgment and determine whether a cheap and, in
the long run, an expensive plant is to be bought, or
whether a plant that is slightly deaver in price and more
economical in the end should be acquired ? If this is to
be the poliey of the Council, the eleetric lighting under-
taking had better be transferred to it straight away. It
is scarcely necessary to enter into the question of the
loan of £56,261, although here again the Council questions
the aceuracy of the items in a somewhat similar manner,
One point should, however, be mentioned, namely, that
which refers to the cables. It appears that the Council,
rule in hand, measures up the frontages from the plans,
and allows a certain percentage for waste, and because
the total does not agree with that represented by the
Vestry, the expenditure is regarded as excessive and
unreasonable, But the Council omits the lengths of
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cable required to connect the generating station with the
district proposed to be served ; it leaves out of considera-
tion the questions of slack, and of cables for connections,
and for certain duplications which have ensuved the
successful continuity of the supply in the Islington
electric lighting system since its inauguration. The
whole dispute may be summarised by saying that the
Council requires the Vestry to accept a four-wheeled cart
and declines to allow it to buy a horse to haul it. As the
Council still insists on further information being forth-
coming, and as the Vestry expresses its inability to supply
it, there is a deadlock between the two parties. The
Shoreditch Vestry is also in a dilemma in regard to
electric lighting loans, and a few weeks ago the banker’s
overdraft on this account amounted to £25,000.

The conference held last week was convened by the
Islington Vestry for the purpose of considering the
general position created by the Council in relation to
electric lighting loans, and after considerable discussion
two resolutions were adopted for presentation to the
County Council. The first expressed the opinion that
the procedure of the Council is not warranted by statute
or by the practice of other sanctioning authorities, and
that such procedure tends to undue delay as well as un-
necessary expense and waste of official time on the part
of local authorities engaged in electric lighting work.
The second resolution decided to request the Couneil, in
the forms asking for detailed particulars, to follow the
Board of Trade forms, so as to harmonise with the book-
keeping system in which electricity accounts are bound
to be kept. A third resolution, which was, however, not
adopted owing to equal voting, suggested th= holding by
the Council of public inquiries in a manner similar to
that followed by the Local Government Boaid throughout
the country. Whatever may be the result of these
representations to the County Council, there would
appear to be a good case made out for a radical alteration
in the present policy, or failing any change, for the
question to be raised in the House of Commons. The
new borough Councils will, it is true, next year have the
right of appeal to the Local Government Board in regard
to refusals to sanction loans, but this will only be
possible after a delay of six months, and as the Board
already has plenty to do with provincial authorities, little
relief may be expected from that department.

RAILWAY SERVANTS IN SOUTH WALES.

Tue strike threatened by the South Wales railway
workmen is, happily, no longer to be feared; but more
than local interest attaches to some of the details of the
agitation, and the part the Amalgamated Society of Rail-
way Servants played during the five or six months of pro-
tracted suspense. It is the more desirable to refer to a
few of the earlier incidents, because the policy of the
Amalgamated Society, as expressed by Mr. Richard Bell,
its secretary, bears a suspicious likeness to the methods
pursued in that perturbed coalfield by the Miners’
Federation at the beginning of last year; and because,
also, the tactics have been the same as those followed in
the campaign against the North-Eastern Railway, and the
Southern Scotch railways, although the latter contests
may have been conducted under other counsels than those
of Mr. Bell. There is always, almost necessarily, some
amount of friction among the operatives of such a vast
organisation as our railway system. It is equally true
that the lamb does not lie c}luwn with the lion in the less
effectually organised coal industry of the kingdom. The
strategy of the Amalgamated Society and of the Miners’
Federation has been to seek the line of least resistance, and
make one or another district the *“ dumping ground” for
%rievﬂ.nees, with a view to a general attack further afield.

t is the peculiar misfortune of South Wales that it should
have been more frequently than other parts of the king-
dom the cockpit for the settlement of issues of really
national concern and consequence. There the staple
commodities are at higher prices and more in demand
than they have been for twenty years, according
to the chairmen of colliery companies, and the prospec-
tuses of new undertakings offered to the public investor.
Therefore, argued the Amalgamated Society, the railways
traversing the prosperous district must be haulingin a full
harvest; ‘they ought to be made to share their increased
emoluments with their men; we will insist on the
redemption of our long-delayed claims, in confidence that,
under the pressure of traffic, they will deem it unwise to
deny them.”

The fact that the profits of the railway companies by
no means kept pace with the gains of the coalowners
was indicated with sufficient clearness in the reports for
the June half of 1899. That the enhanced prices of
coal, and materials for roadways and rolling stock, would
actually diminish shareholders’ dividends, as was demon-
strated by the reports of the December half-year, was
either not considered or was deliberately ignored. The
workmen on the Taff Vale, Rhymney, Barry, and the
Cardiff railways were urged from headquarters to insist
upon higher rates of pay, improved conditions of labour,
and—this was the leading fighting point—an eight hours
day for all work performed between six at night and six
in the morning. It may be conceded thal reason had
arisen for a revision of the terms agreed to ten years
ago between the railways named and their workmen.
The proof of it is that when the respective managers
received a definite statement of the men’s complaints
they separately, but as with one accord, admitted that
revision was called for, and made considerable amend-
ments in the ten-year-old agreement. But the under-
running current throughout the agitation, and from about
October last, when the Amalgamated Society actively
intervened, was one with which labour disputes all over
the country have made the public only too familiar.
The workmen were members of the society, and could
only be dealt with through the agency of the officers of the
society, and in this instance there is no mention of a
President or Executive Committee; the medium had
to be Mr. Bell, Sir Williaimn Lewis, of the Cardiff Rail-

way, and his colleagues of the other three lines, had
expressed their readiness to meet their own men in a
friendly discussion of the matters in question. They
merely declined to constitute themselves a collective
Board for the purpose of receiving a delegation of the
Amalgamated Society of Railway Servants. To this
effort of rapprochement Mr. Bell objected that the union
leaders, who knew the conditions of railway service
throughout the United Kingdom, were the most capable
spokesmen for the Welsh workmen, and that it would be
a sacrifice of principle for the various grades of railway
operatives to interview the managers by themselves, and
without the guidance of an official of the head organisa-
tion. The alluring words had the effect of inducing the
men to take a ballot of the whole of their number to
decide whether they should give notice to terminate con-
tracts—a step which would have produced a state of
paralysis in the entire industrial organism of the steam-
coal basin,

Meanwhile, there had been meetings between the rail-
way authorities and deputations of their servants.
Liberal allowances were made on points of difference,
always excepting that relating to charging night overtime
on the scale of an eight hours day. These were acknow-
ledged to be substantial concessions, as the men have
subsequently testified by their action. But by the in-
fluence of the Amalgamated Society, a second ballot was
ordered to be taken, and in recommending that course
Mr. Bell is reported to have used some very remarkable
words. As to the second ballot, said he, ‘‘ they would
have to prove of what metal they were made, and for his
part he was now in an absolutely fighting mood.” Again,
‘“in determining to try to wring from the companies their
demands without the intervention of their society, they
had degraded both their Committee and their society, and
proved themselves woefully mistaken; and as far as he
was concerned he did not intend to be played with any
longer.” It would be difficult for the moment to say
whether a better parallel for this style of speech would be
found in one of Napoleon's mandates to his conquered
continent, or in the black Emperor of Hayti's menaces to
his rebellious subjects. Nor need an exact parallel be
sought after, for the elimax soon arrives. Mur. Bell con-
cluded his harangue with the remarks that ¢ if the railway
workers in South Wales meant to drop this agitation, let
them be men enough to say sonow, once for all. If they
decided to go on they must give instructions that their
delegates should in every case be accompanied by the
society’s officials in any negotiations.” Most of us know
that an ““if” is not permissible in strict logie, and is a
double-edged weapon in an argument ad hominem. It
was announced in the Cardiff journals on the day we last
went to press that the railway companies’ proffered con-
cessions had been accepted ; that the second ballot had
not resulted in the required majority in favour of a strike ;
and that Mr. Bell had himself advised that nothing
further could be done until the whole matter was
examined by the Executive Committee of the Amalga-
mated Society at its meeting in Cardiff during April. It
will not be held on the ill-omened first of April, or the
coincidence would be too forcible. But compare the
general secretary's language, and his * ifs,” with the
anti-climax, and only one conclusion can be drawn in
regard to the influence of the Amalgamated Society of
Railway Servants with the bulk of the workmen on
the mineral lines of Glamorganshire.

THE CARNEGIE SETTLEMENT.

MRg. CARNEGIE and Mr. Frick have settled their differ-
ences, and the world is to be treated to no more revela-
tions concerning the profits and the internal management
of the largest steel-making concern on earth. The
lawsuit instituted by the second-named gentleman has
been abandoned, so we learm by cable from New York.
He himself will continue to be a member of the firm, and
the company will be re-organised—this time under the
accommodating laws of New Jersey—with a capital of
40,000,000 sterling. The present capitalisation of the
group of undertakings included under the style of the
Carnegie Steel Company is just one-eighth of this sum,
and only four-fifths of that has been paid up. It will
naturally occur to the reflecting man, seeing that the
present owners propose to take the whole of the stocks
and bonds, to wonder why it has been found advan-
tageous to go through the formality of raising the
nominal capitalisation from 25,000,000 dols. to
200,000,000 dols. It is true that the H. C. Frick
Coke Company is to be bought up. Some of the
stockholders of that company, following the action of
Myr. Frick, who has interests in both firms, had insti-
tuted proceedings against the management to annul
a contract whereby the Carnegie Company has been
obtaining coke at a ruinously low price, and we
assume that the absorption of the Coke Company by the
larger one will mmean the abandonment of this action as
well as the other, because neither the company nor
individual stockholders stand to lose by the arrangement.
But the acquisition of the Frick Coke Company can mean
no more than a tithe of the difference between the two
capital sums mentioned, for that company’s capitalisation
is only 10,000,000 dols., and the better part of the increase
will represent what the Stock Exchange calls ** water."”
It may possibly be the intention of the directors to
acquire other interests and to pay for them in shares

of the en]arged company. This, in fact, seems
to be indicated by the statement that * a number of
subsidiary branches will be established ;" and certainly,

if the company is going to make a profit of eight millions
sterling during the current year out of its present under-
takings, it will be enabled to distribute respectable divi-
dends even on 200,000,000 dols. of capital without taking
count of what is to acerue from any other businesses to
be acquired. In a progressive country such as America,
which has infinite resources still to be developed, there is
room for further expansion, even by a business of the
magnitude of the Carnegie Company. It must be clear,

too, to the management that the existing tarifi conditions,
which alone make fancy profits possible, will not be per-
petuated during all time; and probably, while not in-
sensible to the beauties of handsome dividends in the
meantime, they are keeping one eye on the future when
the margin will become narrowed by homme and foreign
competition, and when it will be necessary for them to
extend operations in order to keep up the total of profits.
If, however, the intention be to rest content with the
present extent of the business, it may be found very
difficult in the years to come to keep at the present level
of profit. We scarcely imagine, however, that a com-
pany whose enterprise in the past has been phenomenal
will adopt this course, especially as we are shortly to
have the giant combination, referred to in our last issue,
with which in all likelihood it will not work in harmony.

We recapitulated recently the main points of the action
instituted by Mr. Frick. It seems desirable, notwith-
standing the settlement of the dispute out of Court, that
an outline should be given also of the company’s answer
to the allegations of fraud and unjust and malicious treat-
ment, which answer was not available when we wrote
last on the subject. The Carnegie Company—meaning
Mr. Carnegie himself, in effect—asserts that Mr. Frick's
interests were acquired in the same manner as the
interests of other young partners. * He was not
required,” we are told, * to pay for same, provision being
made, as in all cases of newly-admitted members, for
payment out of the future profits.” Between 1887
and 1895 he acquired an interest of 11 per cent. in the
company, and in February of the last-named year he
owed Mr. Carnegie 1,809,192 dols. balance of purchase
price. Then, trade being poor and the burden heavy, he
re-sold 5 per cent. to the chief proprietor. ** After this
transfer,” the answer goes on, “ Mr. Frick held only 6
per cent. of the whole, and the balance due on that per-
centage from Mr. I'rick for the purchase price was finally
adjusted and paid to Mr. Carnegie, the payment consist-
ing of 129,000 dols. in bonds of the H. C. Frick Coke
Company at par and 192 dols. in cash. This is all M.
Frick has paid for his interests in the Carnegie Steel
Company. With the credits from his stock earnings, the
amount paid was only 30,000 dols. all told, for an interest
worth 5,000,000 dols. He accepted without question the
book value for 5 per cent. of his holdings at a time when
he was scared and feared the stock would depreciate, but
now refuses to accept book valuation for the balance of
his holdings.” After this there is much recrimination.
Mr. Frick's ability is not questioned, but he demanded
absolute power, and though he was regularly at the
meetings and kept himself informed as to the businesses
of the company, his time was largely employed in con-
nection with * other enterprises and various speculative
schemes for placing the property of the association in the
hands of promoters to be floated in marketable securities
on the public.”” Seeing that Mr. Carnegie was a party to
these schemes, and gave an option on his 584 per cent.
interest, there does not appear to be any good reason to
charge this as an offence against his partner. It is not
denied that the profits for last year amounted to the sum
stated by the plaintiff in the action, but that sum
“ referred only to the difference between the sales and
the actual expenses of manufacture;' and as for the
40,000,000 dols. spoken of for the current year, this was
only a guess made over luncheon at results which were then
and are still involved in great uncertainty. This is the
gist of the Carmegie Company's reply, and as the dispute
is no immediate concern of ours, and especially as it has
been settled, there is no necessity to judge as between
the two conflicting statements.

The terms of the settlement, however, indicate that the
Carnegie argument is not so strong as it looks on paper
—that is, unless Mr. Carnegie himself is more generous
and less just than he is usually credited with being. It
is to be observed, too, that the ex-secretary of the com-
pany, who was cited as a defendant, along with the board
of management, sustains Mr. Frick as to the ‘ironclad
agreement,” and the other points at issue, ** as to nearly
all, of his own knowledge, and as to the remainder, to the
best of his knowledge and belief.”” We have said that the
Frick Coke Company has been absorbed. The lawsuit
instituted against the management of that company by
some of the stockholders concerned the Carnegie indirectly.
It appears that at the beginning of last year a contract
was made for the supply of the latter for five years with
coke at 1.35 dol. per ton, when the market price was
something like twice that figure; and the allegations
against the board of directors is that they were working
solely in the interests of the Carnegie Company, and
certainly against the interests of such stockholders as had
no concern with this last-named firm. The Coke Com-
pany’s capital is divided into 200,000 shares of 50 dols.
each, and of these 59,104 shares are held by the Carnegie
Company, and 51,213 shares by Mr. Carnegie personally.
In other words, the Carnegie's controlled the Coke Com-
pany, and put their own nominees on the board. From
these facts the reader will no doubt be able to draw a
clear inference for himself without aid from us. On the
face of it, the action looks disreputable, but possibly there
may be another side to it, to tone down its asperities, and,
anyway, the Carnegie Company has taken over the pro-
perty, no doubt on a fair valuation basis.

As it stands, the Carnegie Company is a consolidation
of manufacturing enterprises larger than any other in
existence, except the giant steel *‘combine,” of which
we are shortly to hear more. Its ultimate justification
can only be secured by further expansion. By a con-
tinuance of capable management, it may be expected to
hold its own, but in the future, probably under the
next Democratic administration, it will have its artificial
prop—the tariff, to wit—knocked from under it, and will
then be compelled to stand by its own inherent strength.
That the country has plenty before it, we make no
question ; but the dangerous point for the company is that
when the in:i}m't duties are lowered it will have to face a
situation radically different from the present. It was

during the time the last moderate tarifl was in force that
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Mr. Frick was anxious to rid himself of a portion of his
mmterest in the Carnegie Company. In conmection with
the tariff, Mr. Kirchhoff, of the Iron Age, and one of the
leading authorities on iron and steel manufacture and
markets, said in a recent address in New York that the
tarifl is no longer needed to stimulate the industry. Up
to the present time, he says, the effect has been to promote
great competition in the home market, and that now * in
the greater number of the different branches of the iron
industry the tariff has become merely a safeguard against
raids on the part of foreign producers.” The American
citizen 1s becoming convinced that a business which can
make the profits of the Carnegie Company ought to be
able to guard itself against foreign duties, which, in the
essence, represent so much more out of his pocket than
he should fairly be called upon to pay for his goods.

»> &4

RAILWAYS IN ASIA MINOR.

Tue policy of Russia with regard to its so-called * railway
activity " in Persia seems destined to be repeated in the case
of northern Asia Minor. The success of the German Syndi-
cate 1 obtaining from Turkey the concession for construct-
ing the Bagdad Railway was bound to rouse Russia to action,
and Russia has at last responded by making a demand from
the Porte for what amounts really to a railway monopoly in
the whole of northern Asia Minor. These demands have
now been published officially. Turkey pledges itself to allow
no railways to be built by foreign capital in the * basin of
the Black Sea."” If Turkey has no capital available for rail-
way construction in the region referred to, then Russia, if she
approves of the projected railways, will find the necessary
funds for Turkey. It is quite in accordance with Russia's
usual methods of statecraft to learn that she carefully evades
any exact definition of the term * basin of the Black Sea ;"
however, the recent negotiations regarding the privilege of
the eventual construction of railways by Russia herself refer to
the provinces of Kastamuni and Trebizond on the littoral of
the Black Sea, to the northern district of the province of
Sivas, and to the provinces of Erzeroum and Van, which
border on the Russian frontier. Turkey is left free to exercise
her railway activity in the unimportant district between
Erekli and Ada Pazar, while Germany is confined to the
region between Van, 145 miles S.E. of Erzeroum, and
Diarbekir, on the right bank of the Tigris, and 390 miles
N.W. of Bagdad. With regard to railway construction on
the Persian frontier, Russia has reserved to herself the right
to come to an understanding with Turkey on this point at a
later date. However, a private telegram received in Berlin a
few days ago from Constantinople says that a temporary
settlement has been arrived at. A syndicate will take the
place of the Russian Government, and will enable Turkey to
carry out railway extension in Northern Anatolia. The
frontier of the district included in this concession extends in
a south-easterly direction from the mouth of the Sakaria on
the Black Sea ; it then crosses the river Kizil-Irmak to the
north of Angora, and continues in almost a straight line to
Krzeroum and the Russian frontier. Thus, Russia's
influence will be firmly established in North-Eastern
Anatolia, and the Russian Government may be said to have
made the expected “move" in answer to Germany’s con-
cession for the Bagdad Railway, Nevertheless, it is scarcely
likely that Russia will undertake railway construction to any
large extent just at presemt in Northern Asia Minor. The
Russian Exchequer is already overburdened by ceaseless calls
upon itsresources. The railway eoncession extorted from Persia
in 1890 has been renewed twice, and still Russia has not set to
work to ‘“ develop " that country beyond sending thither a sur-
veying party of engineers a few weeks ago. Russia knew per-
fectly well in 1890, and the remark may be said to apply at
this moment, that she could not undertake for some long time
the construction of railways in Persia, and the concession in
question was wrung from Persia solely with the idea of keep-
ing out any other Power in the shape of Great Britain, while
time would be gained thereby for undermining the country
of the Shah by Russian intrigue. Russia's very evident
chagrin at having been forestalled by German enterprise in
Asia Minor will doubtless be increased by the recent announce-
ment made by an official of the Turkish Court to the effect
that Germany, in her desire for colonial expansion, is on the
point of securing a coaling station on the way to her posses-
sions in the Far Iast. The island of El Kuweit, opposite the
united mouths of the Euphrates and Tigris at the northern
end of the Persian Gulf, will be taken over for this purpose by
Germany. The island is sheltered from the southern storms,
and has an absolutely safe anchorage. As the southern
terminal point of the projected German Bagdad Railway will
probably be in the vicinity of El Kuweit, the preseuce of a
(German coaling station on that island would not only assist
materially the development of German shipping in the
Persian Gulf, but it would mean the advent in those waters
of a strong Power with important growing commercial
interests, and this fact would still further shatter Russia's
dream of ultimately expelling British commerce and influence
from the Persian Gulf, in the vain hope of being able to make
that coast line of Persia a naval station for the Russian fleet.
There can be only one predominant Power on the Persian
Gulf, and that must be the Power which upholds the doctrine
of the *“ Open Door,” and Germany knows full well by this
time, that wherever her frontiers meet those of Russia there
is a ceaseless ** war of tariffs.”

THE

CoscenNING the shortage of coal supplies on the Continent
we have already spoken in these columns, and the desperate
remedies adopted by Russia in the hope of meeting the
emergency were the subject of a reference in our last issue.
The explanation of the situation is found in the paucity of
the English fuel available and the high prices asked. A few
consignments have been received from America, but they
have done nothing to relieve the situation. The trade
demand in the United States continues on a very large scale,
and the lack of eagerness on the part of American producers
to ship to Europe indicates pretty clearly, we should say,
that there is no very handsome margin of profit when the
cost of laying down is kept in mind. Even for the new coal
vear, which commences shortly, the foreign orders booked in
America are relatively insignificant. Meantime the situation
in Germany is growing worse. In advance sheets of the
annual report of the American Consul-General at Berlin we
read that ‘“each succeeding day during the past fortnight
has increased the general deficit of fuel, and the situation has
become critical and ominous for the manufacturers and
export trade of the country. Numerous important glass,

CONTINENTAL COAL FAMINE.,

porcelain, and machine factories in Silesia and Saxony have
been obliged to shut down for want of fuel. There are a dozen
electric lighting and power plants which have less than a fort-
night’s coal provision on hand, and no source from which to ob-
tain further supplies.” In the circumstances it is not surpris-
ing to learn that frequent letters are received at the Consulate
from importers of English anthracite and gas coals, com-
plaining of the meagre supply and high price, and asking
to be put into communication with American exporters of
those grades. Mr. Mason writes that if there remains any
considerable surplus of American coal for export, and the
conditions of freigkt are not prohibitory, * the present season
offers a rare and fertile opportunity to establish in the German
market the standard grades of American anthracite and gas
coals.” We doubt if American coal could hold its own in
any market of the Continent save during abnormal periods
such as the present, because that would imply the mainten-
ance of English coal at existing quotations, and that is
scarcely to be looked for., There is no room, therefore, for a
trade which shall grow into *vast and permanent import-
ance.” But the stringency in Germany just at present is
sufficiently bad—for the Germansz. The principal wholesale
agency for Silesian soft coal—of the qualities used for steam
and general manufacturing purposes—is now selling its
scanty stock at 21 marks per ton, delivered at Berlin, and
according to Mr. Mason there is a general panic among coal
dealers, who are unable to provide coal for their customers
at any price, and can see no encouraging prospect of obtain-
ing their nextseason's supply. Ia Russia the situation is
equally desperate. The enormous development of railways
and manufactures in that country during the past three years
has completely outrun the limited domestic coal supply, so
that naphtha fuel, which has been hitherto largely used, has
advanced in price from 4 to 19 copecks, and the Russian
Government has sought to ease the pressure by suspending
for an indefinite period the usual prohibitory import duty on
coal. As to France, in spite of two or three consignments
from the United States, the Consul at Marseilles sums up the
position by saying that the question of the moment is where
to get coal, and not its price. This gentleman, more per-
spicacious than his colleague at Berlin, recognises that under
ordinary conditions there is no chance for American coal in
that market in competition with Cardiff,

CORDPITE IN A HURRY.

UNDER this heading is an article in the Times of March
28th, on a very serious event which has occurred and which
has been kept remarkably close, namely, the spontaneous
combustion of cordite in the magazine of a ship of war. The
writer evidently knows a good deal about cordite, and also is
interested in favour of the chemists who were the means of
bringing it into the service. He specially depreciates the
efforts of those who have since manufactured it. He is a
rash man if he wishes to remain unknown, for any one who
had a mind to it could trace the authorship home to one of
a very small group of men indeed. His plea is that cordite is
an admirable explosive, but that it has not had justice done
to it. Safe and powerful when sound and pure, it is ruined
by being made in a hurry. He says that our stores were dis-
gracefully low when the present war broke on us, and that so
hurried and scrambling was the supply then established that
as much as 30 per cent. from one source was rejected for failing
to pass the ballistic test, and probably a quantity of cordite
entered the service without having teen thoroughly washed and
purified. Further, he urges that the erosion from which we
suffer in our large guns is due to cordite not having been
modified to suitvarious calibres. All this may have a certain
amount of truth in it, that is to say, cordite may have been
imperfectly made, but the correspondent is a bold man
to seize this opportunity to prefer the claims of the
eminent chemists to whom he refers, for the accident
1s not a circumstance that brings the virtues of cordite
into strong relief, but rather the opposite, since we
learn that special care i1s needed to prevent this most terrible
danger, although, with the writer, we believe that cordite,
thoroughly well made, stood climatic tests well. The writer
then deals with the constituents, and tells us that nitro-
glycerine can be easily washed, but gun-cotton is more
difficult to purify, and we can bear hmm out in the statement
that washing out the free acid is a tedious process. Vaseline,
it 1s urged, may also contain impurities, and if ‘* cértain
impurities exist in any one of the three ingredients it is
impossible to answer for the behaviour of the resulting cordite.”
Slow chemical changes may set up, and may go on for weeks or
months, and sooner or later end in spontaneous combustion.
“ Save me from my friends,” cordite might well say, Here
1s an advocate for cordite and its introducers who practically
tells us that it must be very sharply watched if we are to
escape spontaneous combustion. In his advocacy he brings
up its erosion, but he blames the artillery and engineer
officers for this, for they ought to have modified its manufac-
ture so as to prevent it. For its dangerous elements he
blames the Government for needing the supply so fast, and the
private manufacturers for scamping their work. We happen
to have discussed cordite lately with regard to erosion; we
would here ouly remark that if cordite cannot be made fast
without the probable liability to spontaneous combustion in
our magazines, it is all the more reason that we should
thoroughly test it, as we have advocated, in comparison with
other smokeless powders. 1t may be worth all it entails, but
let us have a thorough trial, and be sure of it. Sir Andrew
Noble has compared it with brown prismatic powder, but he
does not tell us that he has tested it in comparison to the
powders now used in Germany, France, Russia, and America.

SIRK ANDREW NOBLE ON MODERN EXPLOSIVES,

Ox March 23rd Sir Andrew Noble gave a lecture at the
Royal Institution on *“ Some Modern Explosives.” After
describing cordite and ballistite, Sir Andrew compared the
velocities and energies obtained by cordite with those
obtained by the old-fashioned R.L.G. powder. He especially
warned his audience against accepting velocity alone as a
test of results obtained. This is important, seeing that some
foreign guns have light projectiles, with which high velocities
are easily obtained. The lecturer preferred heavier projectiles
for three reasons. (1) More work was got out of the powder.
(2) The resistance of the air was less against a shot with a
given energy in proportion asits velocity was lower. (3) The
heavier shot had more power to keep up its velocity, even
were the resistance equal. Sir Andrew stated that the cordite
adopted in this country is superior to the powder recently
brought in abroad. With it any practical velocity or energy
was at our disposal ;: but other considerations had to be taken
into account, and our military authorities had sound reasons
for not giving a high velocity to our field gun at the present

time. As an old artillervman, he ventured to say that our
field gun was inferior to none, and certainly in the present
war it had been handled in a way worthy of the reputation of
the corps. With regard to erosion, he could assure them
that brown prismatic powder would produce as much erosion
as cordite if made to develop the same energy. It was, in
fact, the great emergy now obtained that involved the great
erosion. Lately, in conjunction with Sir F. Abel and P!-n-
fessor Dewar, he had been experimenting with cordite with
varying proportions of gun-cotton and nitro-glycerine, and
made in various sizes to endeavour to reduce this most
objectionable erosion. Heat was, he found, the ﬁ;incipnl
factor in determining the quantity of erosion. is trial
showed that cordite in any of its forms was not liable to
detonation. Sir Andrew had also experimented with the
following objects:—(1) To test the time of combustion of
various thicknesses of cordite; (2) the rate at which heat
was given out; (3) the temperature of explosion and the
relation between temperature and pressure under the con-
ditions of ignition in the bore of a gun. Finally, he expressed
a hope that the above-mentioned experiments would add to
our knowledge of the kinetic theory of gases.

THE FREENCH NAVAL BUDGET,.

Tue French Chamber has just fixed the Naval Budgel for
the eurrent year at 310,000,000f. (£12,400,000). This sum is
7,000,000f. less than the Government proposal, but it is
6,000,000f. more than the Budget of 1829. Ten vears ago
the French Naval Budget amounted to 201,000,000f. Never-
theless, the report made by the Budget Commission lamented
the inadequacy of the French naval defences in view of pre-
sent circumstances, and quoted a list of requirements which
could not be carried out under the present Budget. More-
over, the Budget contains certain very importaut items, such
as new vessels, the formation of naval bases, and the harbour
defences, all of which have not been considered sufficiently,
and which will take years to bring into being, while, mean-
while, all sorts of eventualities may arise. The Journal des
Débats upbraids the authorities with having mneglected the
navy, and blames the Parliament for having regarded the
navy as a luxury until within recent years, while none of the
Ministers had the courage to throw the patchwork system
overboard and to adopt a uniform system. Matters have
now assumed a better aspect; the French Chamber was
unanimous for once in granting the Naval Estimates, and it
was also of one mind in deciding to leave the principal ques-
tions on one side until the plans for naval construction and
general measures of defence come under discussion. Mean-
while the Chamber has accepted the proposals laid down by
the Commission, and any future modifications will be solely
in view of increasing the proposed defences. The discussions
have shown that the Chamber is quite agreed with the
Government as regards the great battleships, while public
opinion asks for information concerning the relative utility
of the various types of vessels, The Jowrnal des Débats
expresses the hope that, when once the Parliament has raised
the number of ships of the squadron by six, the supporters
and opponents of this type of ship will cease their unreason-
able polemics, since the one thing most needful is confidence
in the superiority of the French navy, especially in its
artillery, over those of foreign Powers.

RAILWAY COMPANIES AND EXCURSION STEAMSHIPS,

Tue House of Lords' Committee has passed the Barry
Railway Steamships Bill, and, so far as its decision goes, it
introduces a new ruling in regard to legislation dealing with
the power of railway co-operation to run tourists in excursion
steamers to popular resorts. The Barry Company asked for
authority to subsidise or construct a fleet of vessels to ply
between its docks and the holiday haunts on the other side
of the Bristol Channel; or, indeed, to any other place
whither chance or circumstances might invite a service. The
Great Western Railway, among others, opposed, on the
ground that Parliament had never hitherto permitted railway
companies to be owners of steamships, except on specified
routes, and for the purposes of facilitating the transport
of railway passengers. Here, it was insisted, was a claim for
liberty to run to and from all the bays or havens of the
Severn estuary, and the Bill, according to Mr, Horatio Llovd,
for the Great Western Railway, would sanction * that snatch-
ing of advantage by one railway over another which Parlia-
ment had expressly set its face against.” On the merits of
the Bill we have no opinion to express, but Lord Elgin's
Committee evidently saw no danger to * vested interests " in
approving the preamble. It went further, in fact. On the
condition that the Barry Railway authorities gave equal
facilities at their docks to all similar steamship companies,
the Bill was allowed to proceed in scarcely restricted
measure—i.¢., to the right to run summer excursion vessels
anywhere in the Bristol Channel westward to a line drawn
from Tenby to Hartland Point. The decision has, of course,
to be ratified by the Commons, and is mainly of local interest;
but it means an innovation and establishes a precedent, and
that is why it is noticed now.

ELECTRIC TRAMWAYS IN LONDON,

WHEN referring in these columns two or three weeks ago to
the two tramway Bills promoted by the London County
Council in the present session, for the purpose of authorising
the construction of new tramways, and the introduction of
electric traction on the lines at present owned, and upon
those likely to be acquired on the expiration of the twenty-
one years' concession under the Tramways Act, 1870, it was
suggested that the opposition of a few out of the forty local
authorities to the adoption of the overhead trolley system
should not be allowed to wreck No. 2 Tramways Bill, and
thus retard for another year the prospects of the institution
of improved methods of tramway working throughout the
metropolis. At the same time it was also suggested that
although it might be inadvisable to permit the overhead
trolley system in parts of inner London, yet there could
be no reasonable objections to it in suburban districts
provided with wide main roads. The extent to which these
suggestions have been adopted is shown by the fact that the
Highways Committee, in the meantime, has agreed on behalf
of the Council to modify No. 2 Bill, in order to meet the
wishes of a number of the local authorities, to the extent of
pladging the Council not to introduce the trolley sytem in
any district without the consent of the Vestry or the Board of
Works, as the case may be. The undertaking given to this
effect is, however, somewhat tempered by the decision to
retain the power to use that method in the east, the south,
and the south-west of London, Whatever may, therefore, be
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the value of the concession to the Vestries in relation to
aérial conductors, it is evident by inference that it has only
heen made after prolonged negotiations with the metropolitan
local suthorities, with the result that ouly three were repre-
sented by counsel on the Bill coming before the Select Com-
mittee of the House of Commons, presided over by Sir
Samuel Hoave, |

The Bill, therefore, came before the Select Committee
proposing the employment generally of the conduit system,
the surface contact method, and the overhead trolley
principle specially in certain suburban districts, and in this
form the Committee found on Thursday week that the pre-
amble of the Bill had been 1:rm-esl. In making this
announcement, Sir Samuel Hoare stated that the Committee
were satisfied that, if London is to have the full advantage
of electric tramways, it will not be desirable to introduce
special clauses in the Bill for the protection of the three
Vestries - Hackney, Wandsworth, and Battersea—which had
petitioned against the measure out of the forty local autho-
vitles in the metropolis, The decision of the Committee in
this respect was influenced by the fact that Hackney has six
members on the County Council, Wandsworth two representa-
tives, and Battersea two members, so that if any grievance
arises in those districts they have equal opportunity with
other districts represented on the Council of bringing that
grievance before the Council. The objections of the South
Metropolitan Gas Company and the Lambeth Water
Company, which related chiefly to the disturbance of
their mains and the possible effects of electrolytic action,
were overruled by the Committee, who expressed them-
selves satistied that the provisions of the Bill and the
enactments of the Tramways Act, together with the fact that
the County Council is subject to the Board of Trade, both as
to the approval of the system of traction and as to the regu-
lations which may from time to time be laid down, make
every reasonable provision to meet the contention of the two
companies. In this connection, Mr. James Swinburne, in
giving evidence before the Committee, expressed the opinion
that the Board of Trade regulations that are intended to deal
with small systems would protect gas and water pipes suffici-
ently in a small town, but that in a large system the pipes
would be attacked to some extent. The extent of the
dimage, he said, was a matter of degree, and electrolvtic
action was silent, secret, and continuous. These observations
may, of course, apply to the surface contact and the trolley
methods, but not to the conduit system where an insulated
return 1s used; and as far as can be gathered from the
cvidence given on behalf of the Council, it is the latter
system which is intended to be most generally adopted on the
tramways, and therefore the danger of electrolvsis should be
obviated.

The cost of converting the existing tramways to the con-
duit system is estimated by Prof. A. B. W. Kennedy at
£14,450 per mile of single line, including alterations of mains,
provision of rolling stock, and power station, or, sav, an
average of £15,000 per mile. Tt is satisfactorv to note that
the preamble of the Bill, which proposes a total capital ex-
pﬂlltﬁhl‘lrﬂ of £3,000,000, has been proved. The clauses of
the Bill are now under the consideration of the Select Com-
mittee, and there is every reason to believe that the Bill will
be passed, and the initial steps taken for the purpose of
modernising the tramway system of the most backward city
in the world in respect of improved methods of locomotion
on street tramwayvs. Since writing the above we find from
i report of the Parliamentary Committee of the County
Council that the Bill has been passed by the Select Committee.

JOHN HENRY JOHNSON,

W much regret to announce the death of Mr. John Henry
Jdohnson, the well-known solicitor and patent agent, who
died at his residence, Mountains, Tonbridge, on the 12th
March, in his 73rd year. The son of a solicitor practising in
Kendal, Mr. Johnson was born and spent all his early life in
that town. His father died young, and he and his two elder
brothers had to fight their own way in the world. Mr.
Johnson was first articled to Mr. John Harrison, solicitor of
Kendal, and ultimately came to London, when be became
conveyancing clerk to Messrs, Cookson and Wainwright, of
Lincoln’s-inn.  After a time he left their employment and
went to Glasgow, where he joined his eldest brother, William
Johnson, long since deceased—who was an engineer, and
editor of the Practical Mechanies' Jowrnal—and who had
commenced business there as a patent agent. The business
prospered, and later Mr. J, H. Johnson returned to London,
and started in practice as a solicitor and patent agent at 47,
Lincoln’s-inn-fields, with the intention of founding a
London branch of the Glasgow business, But the branch
soon outgrew the parent stem, and the London business
ultimately became the Jarge business which it still is.

Mr. Johnson was a man of very great ability, and would
have made his mark in whatever walk of life he had found
himself. He had wonderful organising powers, and was a
man of very quick, and, at the same time, remarkably sound
judgment. These qualities enabled him to build up a large
patent agency practice, carried on first by himself and ﬁll%h
sequently in partnership with his sons, Mr. James Yate John-
son and Mr, George William Johnson, and Mr. Benjamin
Willcox—who still carry on the business—at 47, Lincoln's-inn-
Fields. He had also a large practice as a solicitor, more
especially in patent actions, also at first carried on by him-
self, and subsequently in partnership with his son, who still
carries on the business. His name will be remembered in
connection with many important cases, notably the paraffin-
oil case in 1864—which occupied Vice-Chancellor Stuart for
twenty-nine days—the sewing machine litigation in the
sixties, and later on the great aniline dye and colour cases,
Noone who was associated with Mr. Johnson in this class of
business could fail to be struck by the quickness and accuracy
with which he grasped all the intricate questions which
constantly arose, and the manner in which he had mastered
the details of subjects often, of necessity, unfamiliar to him.

He was for some years the proprietor of the Practical
Mechanies’ Journal—after the death of his brother William—
and in 1862 he brought out the Practical Mechanics’ Journal
** Record " of the International Exhibition of that vear, a book
written by various writers under the editorship of the late
Robert Mallet, which was and is a trustworthy and
accurate representation of the manufacturing arts at that
date. He was an associate member of the Institution of
Civil Engineers, the first president of the Patent Agents’
Institute, and was consulted by the authorities on many
oints which arose in the preparation of the rules under the

ew Patent Act of 1884. DMr. Johnson for the last thirteen
years suffered from a painful and lingering complaint, which
compelled his entire absence from his business. He was an

- been mmtroduced.

| vessel,

omuivorous and rapid reader—travels were his special
delight, and he read literally every book of travels which
was published ; and he not merely read, but remembered
what he read. His favourite reading after the travels was
the Waverley Novels, which, since his confinement at home,
he made a point of reading through once in every year.
He was a kind and just man, and a firm and most trust-
worthy friend, and his death is deeply lamented by all who
knew him.

FREDERICK WILLIAM STEVENS.

Tue death is announced from India of Mr. Frederick
William Stevens, the well-known designer of public works
and civil engineer of Bombay, at the comparatively early age
of fifty-two. He was the eldest son of Mr. Matthew Stevens,
of Lansdown, Bath, and was educated at King Edward the
Sixth's Grammar School, and the Competitive College, Bath.
Having served his articles to the city surveyor, he entered the
Public Works Department of India by competition in 1867
as an assistant engineer. From this he was promoted in
1872 to be executive engineer, Bombay, and the following
vear was appointed to the Presidency division and secretary
to the Esplanade Fee Fund.

In 1877 Mr. Stevens' services
were lent by the Government to the Great Indian Peninsula
Railway Company, to design and supervise the erection of
the Victoria Terminal Buildings, Bombay, his services being
continued under similar conditions until 1884, when he
retired from the Tondian Civil Service, but remained in the
service of the railway company until 1888. He had been
appointed a Government member of the Bombay Municipal
Corporation in 1884, and in 1887 was appointed by the
Government of Bombay a member of the Select Committee
for the future extension of Bombay, receiving the thanks of
the Government for his services, Mr, Stevens was a magistrate
for Bombay, a member of the Society of Arts, an Associate
Member of the Institute of Civil Engineers, and a Fellow of
the Royal Institute of British Architects. In 1889 he was
decorated with the C.I.E. for his services in connection with
the public buildings of Bombay.

NEW GERMAN CRUISER, PRINZ HEINRICH.

THr new German cruiser Prinz Heinrich, which was
launched on March 22nd from the Imperial Yard at Kiel, is
the first of the great cruisers provided for by the Navy Bill
of 1898, and also the last piece of work produced by the late
Chief Constructor of the German Navyv, Privy Councillor
Dietrich. With a displacement of 8800 tons, this vessel stands
midway in size between the Fiirst Bismarck with 10,650
tons displacement and the Kaiserin Augusta, with 6290
tons. Her length is 120 metres, her beam 196 metres, and
her draught 7-3 metres. Like all German vessels of recent
construction, the Prinz Heinrich has triple serews; the com-
bined power of the three engines will be 15,000 horse-power,
giving a speed of 20§ knots an hour. The engines are triple-
expansion with four cylinders. The fourteen water-tube
boilers of the Diirr system are in four heating chambers,
which, like the engine-rooms, are divided by water-tight
compartments. In addition to many other mechanical appli-
ances there are four dvnamos for lighting the interior of the
vessel, for working the search-light, and driving the motors,
The coalbunkers are nunusually large, and take 1500 tons of
coal ; on this azcount the radius of action of the vessel will
be greater than is generally the case. The experience gained
in the Japanese and Spanish naval combats has been turned
to account, with the result that a new tvpe of armour has
Not only is the cruiser provided with an
armoured belt of 100 imm. thickness at its centre, and 80 mm,
at 1ts ends, but above this belt there rises a * eitadel "
similarly armoured, and protecting from an enemy’s fire the
middle part and about two-thirds of the entire length of the
Above the “ citadel " are three revolving turrets pro-
tected by armour plates of 150 min., and worked by electricity.
The ship has an armoured deck of 40 mm. to 60 mm. thick.
The armour plating is hardened nickel steel, that for the
turrets being made by Krupp, and the rest by the Dillinger
Works ; in fact, the industries of the Rhine and of West-
phalia have supplied nearly all the material used in building
this vessel. The armament consists of two 24 cm. guns in
two revolving turrets worked by hydraulic pressure, ten
15 e, ten 58 cm., ten big machine guns of 3-7 cm., and four
smaller machine guns. The torpedo equipment consists of
three submerged tubes and one above-water tube. The speed
with which this vessel has been built is certainly a striking
evidence of what German shipbuilding is now capable of
doing. The cruiser was laid down on December 1st, 1898,
and she is to be ready for sea in April, 1901. Thus, only
twenty-eight months will be occupied in her construction,
instead of the usual fifty.

RECEDING PROFITS OF HOME RAILWAYS.

————

NO INCREASE IN THE COAL RATE.
(From the Statist.)

DuriNg the past few weeks the stockholders of our railways
have been encouraged to take a hopeful view of their prospects of
dividends by the expected advance in the rates for the carriage of
coal. At the half-yearly meetings the chairmen of some of the
most important railways declared they would not be adverse to
such a movement ; conferences were arranged for giving practical
effect to the idea ; and it was stated that an agreement for increas-
ing the rate for the carriage of coal by 3d. per ton had been
reached. The effect of this latter statement has been to induce
considerable purchases of the stocks of the coal roads which were
especially expected to benefit. (alculations have, indeed, been
mnde to show that the North-Eastern, with its coal traffic of
33,000,000 tons ; the Midland, with 22,000,000 tons: the North-
Western, with 18,000,000 tons ; the Great Western, with about
16,000,000 tons; the Great Central, with 12,000,000 tons: the
(ireat Northern, with over 8,000,000 tons ; and the Lancashire and
Yorshire, also with over 8,000,000 tons ; would all benefit from the
increased charge on coal to an extent which wounld much more than
neutralise the effect upon their profits of the higher price of coal
and material,  From the figures given, our readers will a preciate
that had the lines in question agreed to an advance of 3dl per ton
in the rate for coal, and had the Board of Trade sanctioned such
an advance, the benefit to the companies would have been very
great, even if due allowance be made for some of the coal having
to pass over the lines of several railways and the additional rate
having to be shared with other companies on a mileage basis. In
1898 the production of coal in England was 148,000,000 tons, in
Wales, 24,000,000 tons; in Secotland, 30,000,006 tons ; and the
total output was 202,000,000 tons. Most of this coal passed over
the railways,  An all-round advance of only 3d. per ton in the coal
rate would thus mean an incrense of some £2,500,000 to the gross
earnings of the railways—a sum which would have met the probable

increase in expenditure and L‘ﬂtpitﬂi charges, and possibly have
given an additional £1,000,000 of profit. \

But the conferences of railway officials have bee“m'hmll}'
without result, and the suggested increase in the coal rate has
fallen through in consequence of the difficulties raised by our
premier road. Moreover, had the railway companies decided to
ask the Board of Trade to sanction such an advance its assent under
the cireumstances was doubtful. The railway companies, indeed,
appear to have acted wisely in not proceeding with the suggestion,

e present high prices of both coal and railway material are due
to abnormal and temporary causes, and the railways will doubtless
suffer in the present vear ; but the very height of the anu will
foster production and curtail consumption, and before long bring
about a low level of prices, probably excessively low ; and if the
railways had now raised their rates in consequence of the tem-
porary high prices, when prices fell, traders would have agitated
for a reduction, probably forstill lower rates than those now ruling,
on the plea that the railways were buying their coal and railway
material at excessively low prices, :

Although the railway companies have not found feasible the
suggestion to increase the rate for coal, we understand that they
have decided to make some minor additions to their charges, by
which they hope in some degree to recoup themselves for the -
creased cost of fuel and materials. The charges they propose to
modify are governed by competition, and not by statute, and by
agreement amongst themselves these charges can be raised, and no
one—neither the Board of Trade nor the public—can object. The
charges to be increased affect wagon hire, siding rents, thf: hire of
bags, rebates, cartage, excess coal weight, passengers excess
Inggage, &c. In the aggregate the increased charges for these
minor services would bring in a substantial sum could they be
effected in every case. But customers usually obtain concessions
in these minor services in consideration for business, and increase
charges in respect of competitive traffic will thus be difficult to
obtain. The difficulty in maintaining higher rates for these services
is especially great at the present time, when the new line into
London is bound to push for business, and the older roads are
doing their best to prevent the diversion of traffic. This reason-
ing does not, of course, affect non-competitive traffic. Here the
companies will doubtless have no difficulty in securing somewhat
higher remuneration for the miscellaneous services mentioned. In
view of all the conditions attached to these miscellaneous services,
the additional revenue likely to be obtained may not be nearly
sufficient to cover the increased cost of working and the additional
capital charges, We consequently anticipate that unless gross
earnings show a much greater rate of expansion than they have yet
done in the current half-year, a general decline in dividends may
oceur in June next,

W = = T ™

LETTERS TO THE EDITOR.

(We do not hold ourselves responsible j/Tm‘r' the opintons or ouy
correspondeila.

BRITISH AND FRENCH GUNS.

St —In a most interesting article entitled ** British and French
Guns,” which is based on a question by me to Mr. Goschen, md
a reply by him in debate, you finally conclude that * Sir Charles
Dilke was wrong in sayving that any attainable figures go to ‘show
superiority at every period,” Even at the muzzle, our shots have
greater energy, so that Sir Charles Dilke's statement i= literally the
reverse of the truth, unless he takes the less weight of the French
guns into account.”

| gave no figures of my own, It would have been absurd for
me to do so, as I have no technical knowledge of the subject.

What I did say was to quote in the House of Commons the
elaborate and apparently —on the face of them —conclusive figures
of u great French expert, M, Claudinon, as recently given in
debate in the French Assembly, and to suggest that they needed a
reply—which they certainly did not receive. Those figures did
show *‘superiority at every period ;" and it is an unfortunate
admission which has since been made on ourside that these figures
on both sides are the figures for full charges, but that, while full
charges are used in France, we are unable to use a full charge in
our wire gun. This is the point to which you yourself allude in
your article, where you add, ** Whatever foreign guns do, our own
wear at u rate which causes the velocity to fall shockingly Fast.”

Sinee the debate in Parliament we have had the meeting of the
Vickers Company, and the statement made there on behalf of the
company that the Govermment have purchased from them a new
gun, Mark IX, It is, however, unfortunately the case that our
cordite is likely to destroy this gun as rapidly as it does the inferior
gun, Mark VIIL., on which the debate turned.

16, Sloane-street, 5. W., CHAarLEs W, DILKE,

March 28th.

[Sir Charles Dilke will find, on page 322, that reply to M.
Claudinon which Mr. Goschen was apparently not in a position to
supply. Sir Charles Dilke will, we think, find the summary of o
paper li:ylh‘-ir Andrew Noble, on page 335, of considerable interest.

. E,

BOURDON GAUGES,

_ Sk, —A glance at “* W, B. M.'s” diagram in your last impression
1s enough to show that he is wrong. He has forgotten the pressure

on the ends A €, D B, which tends to force these ends tugether,

and prevent the tubes from opening out. The action on these ends

15 one of the great difficulties of the question. P. V.
London, March 27th.

RECEIVER DROP.

SIR, — Professor Weighton is by no means the first in the field
with a formula for cylinder ratios. Mr. Rockwood, a United
States engineer, has worked in the same direction. He much
fuvours the triple-expansion engine with the intermediate cylinder
left out, and has used compound engines with the ratio 7 to 1. A

Yu.‘sner by Mr. Knapp will be found in your issue of October 4th,
895.  In that the formula

7 L
R= 1
Vi = o
will be found, the numerator and denominator are the absolute
pressures in the cylinders. Mr, Rockwood agrees with your view

that drop is not a serious matter,
Birmingham, March 26th, J. E.

AN OPTICAL PROBLEM.

. Sm,—I am sorry that the word ““not” has inadvertently cre
mto the first line of the last paragraph of my letter in ;rn?:r lng:
issue, thereby reversing my meaning. It should read, *‘I do mean

what your correspondent,” &e, k0. M. SE
Rugby, March l'}a':l::’ﬂ.:l:., ’ GEo SEABROKE,

-
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PORTABLE PNEUMATIC TOOLS.*

By Mr. Ewarr C. Amos, Member, of London.
(Concluded from page 316)

HavING now described four representative types of hammers
which may fairly be said to cover the types at present in use, it
may be interesting to refer to Table 1., showing sizes and air
consumption ; but in regard to these the nuthor wishes to point
out (1) that they are as given by the different makers; (2
that the claims us to air consumption can only be sustain
w!‘lﬂu the tools are in the hands of competent workmen, as other-
wise the air consumed may greatly exceed the quantities given ;

() that the air consumption 18 not alone indicative of the effici-
ency of the tool,

TasLe L —Table shows ny Neces, Weights, and N pprocomate Air
Conswmption of Hammers,
Air con-|
| Deserip-  Longth | Diamn, | Welght Bsti- | sump- | Weight
Type. tim | of | of 0 mated | tiomin | o
number, | stroke.  piston.  piston. | speed. | free hammer
' L adr,
Revs, per | Cub. ft.
. in. S min. 'permin.l ib.
_ i 11 24 11,0000 30 | 11
“ Ross, |2 I 2 S 25 | 10
Fig. 1. : 1) 1) 2 T 104
Piate 1. ' 1] 14 15 ik
. " 1 13 &
Le I
= o * .
a2%lec | 1 1! | 13
«Qand| & B 18| 1l 12 | o
'L 7 = ' v : 1 TIRLEL 10 34
i 9. - L -
l.l-!f-t o _‘=" '-: l I .I.l“'
=g A | ) 1 T 104
2% It' I 1 15 ol
* Little T - _
Ciiant,” i 5 1l 20 1,200 0 14
Figs. 3 1 | 1 T 1,500 15 12
Lo 40, 3 ! | 14 2 (W) 15 Wl
Plates 1 3 | 1 14 2000 |15 si
b 4,
(LLL 0 1 | 54 ] 1,000 | 20 i =
0 | 5 1% 94 | I, S0 20 13
PR 1 4 Ids | 17 24200 15 Ly
II‘: ;;‘ul‘“ B 4 Lo | a8 | 200 15 84
i 3 11 1'% 15 3,000 12 | 8
l:i“ ldul u 1'-. 1 '-III | l-.- - l'“ | F"l
.0, Hl! 1] 1}'. I N 31‘:;“"_ 1) b5
: | 1 4 g 10 4
v | % E g ) asee|| 3

The author, however, whilst putting against each maker the
amount claimed by him as being the amount of air consumed, is
inclined to think that these amounts may be a little exceeded, and
In any case provision must be made for leakages, &c.; it is there-
fore not advisable to cut down the air supply to these amounts, and
in actual practice some margin must be provided over and above
what the experimental trials would seem to indicate the tools
require,

Some reference must now be made to vibration, and its effect
upon the operator. Some hammers vibrate more than others, but
even in the best the shock is noticeable., 1ts effect, however, is
greatly reduced as soon as the operator learns Low to use the
hammer to its best advantage, and it is probable that no injury will
be done to the operator as soon as he has adapted himself to its
proper handling, The purposes to which these hammers may be
applied are many, and include chipping, caulking, beading, fettling,
scaling, nveting, stone-dressing and carving, driving plug holes in
stone. planishing brass and copper, driving nails :m(r spikes, &c.
To whatever purpose, however, the hammer may be put, it is
necessary to remember that proper efficiency can only be obtained
by selecting hammers of suitable weight and stroke for each class

“Little Grant "
Plate Closing Riveter

Fig. 21. Section at AA.
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uncommon to find operators attaching blame to a tool on account of |
its failing to successfully do its work when the real cause of failure
is due to the application of the wrong tool.  For results of work

done by hammers in canlking, chipping, &c., reference must be

No tool ean be adapted to all classes of work.

Hand riveters,—The hand riveter is simply a heavy pneumatic
hammer fitted with suitable snaps, and therefore it becomes un-
necessary to describe its mechanical action, It should be mentioned,
however, that when used for riveting air pressure up to 100 1, to
1251b. is advan us, In the hands of a skilful operator, this
tool will be found exceedingly useful, as it can be extensively used
in shipbuilding and constructional ironwork to drive rivets in
places innceessible to a yoke or bear riveter. At the same time, in
the hands of an incomyetnt or lazy workman, it lends itself to
doing anything but satisfactory work, as care is raquired to avy'd

‘“ Boyer " Punewmatic Riveter with Pipe Gap-Frame.

Fig. 16.

Fig. 18,
i%"._'__' =

‘“ Luttle Giant ' Light Yoke Riveler.

making the head of the rivet onone side. [t is, of course, necessary
to have a holder-up, and this usually takes the form of a simple
piece of mechanism consisting of a piston working in a cylinder
mto which compressed air is admitted, the end of the piston being
kept up to the rivet head by the fluid pressure. Under this head-

position with its head against the fixed holder-up and through th
work to be riveted together, whilst the hammer and clamping
device are in their normal position before live air is admitted.

Fig. 20 is a similar view, but with the clamping device shown
against the work in readiness for the hammer to commence the
operation of riveting the head. It= action will be readily under-
stood by a short description, reference being had to the letters
shown on the drawing, in which « is the main yoke ; «' the small
yoke or frame ecarrving the percussion hammer and clamping
device g ; b a projection of ' ¢ an air chamber formed by the
extension of the back of the hammer and the projection & ; o the
suid extension of the hammer casing, and which also forms a guide
to carry the hammer ; ¢ the hammer cylinder ; /' an extension of
the t.-uuplimi; sleeve of hammer, and which slides in the other end
of the small yoke «!, and also acts as a guide for the clamping
device ; & o spring for returning ¢ to normal position when air

“Little Giant "'
Portable Air-Drill.

Fig. 22.

pressure is cut off ; A' the hammer piston ; ¢ the tool shaped to
form the head of the rivet ; j, j1, and ;* ports for air sapply ; £
distributing valve ; / and m exhaust and supply as in an ordi

hammer : » the rivet, The action is as follows :—The work to be
riveted being in position, as shown in Fig. 19, air is admitted
through £ and into the e j. This forces the whole apparatus
forward until the tool ¢ is in contact with the rivet and forces it
against the fixed huldur-ul:; At the same time live air is admitted
through ;1, forcing the clamping device g forward, as shown in
Fig. 20, which closes the plates, and permanently holds them in

ing may also be described shell riveters, which are hand riveters
mounted in a gimbal or suitable pivoted frame, which permits of
shell rivets bemng driven up to a considerable size, and in places

position whilst the rivet head is being formed. As the rivet gets
shorter the constant pressure in the space ¢ keeps the hammer to
its work., The action of the hammer has already been described,

where a yoke riveter is unworkable. These are exceedingly valuahle

L Il

- -ﬁ:ﬂ? ﬂrﬁ,m% *{; o 11*_ _;fh-l.:., ' afen
X 2k M e
< e i W Wy,

made to the table on page 538, )
Iiveters, —Compressed air has long since been recognised to

possess great advantages for the purposes of riveting. Portable .

pneumatic riveters may be divided into two types, viz, those that

sction. The former type are well known, and it is therefore pro-

to consider only the latter, These again may be sub-divided
into (a) hand-riveters used in conjunction with a pneumatic holder
up, and (4) yoke riveters,

* The Institution of Mechanical Engincers. ¥
reproduced.  Several drawings which had been
and 71 by the Institution were again put on the screen.

.0 and 80 are not
in the vears 'M, L0
y show

effect their purpose by squeezing, and those that have a percussive | to obviate this difficulty and to su

tools by Joy, Beyer, and Wyllie,

for shipwork,

Fig

ulﬂ

Fig. 19.
Open position.
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Vake riceter.—Figs. 16 and 17 illustrate an ordinary yoke riveter
suitable for shipwork and constructional ironwork generally, tanks,
gasholders, wagon under-frames, and a variety of other purposes,
One arm of the voke is fitted with what is practically a percussion
hammer, whilst on the other is a solid holder-up. Suitable adjust-
ment of the hammer portion permits of the snaps being the correct
distance apart, In a riveter of this type great as its value for
certain classes of work, no provision is made for closing the plates,
except that which may result from the snapping of the rivet ; and
ply the want of a percussive-
action plate-closing riveter, the ** Little Giant "{:Lcﬁ riveter, whic}l
is shown in Figs. 19, 20, and 21, has recently been made. This
riveter consists of an ordinary yoke a, having at one end a fixed
holder-up and at the other a small frame or yoke carrying a

neumatic hammer, and provided with a s I clamping device
})ur clamping the work together during the process of riveting.
This clam

Longiwtadinal Section on 1-1.
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the air supply to the striking piston being regulated by the
vitlve o, I"]%E. 21 1= a section on the line AA, and shows the air

Fig. 24.
Section on

o )
'

A

“3

JF"'J"J".-

WMEAERNRERSE GRS =

|

i o

FEFFFFFFIS

)

S T

T,

from the valve I to the regulating valve o and also to the

e
eylinders, . -
It will be obvious from this deseription and the drawings shown

that although it i not possible to get a very great pressure on the
clamping device without increasing the areaof the pressing cylinders

to an abnormal amount, yet this arrangement very con-
siderable advantages over the ordinary ﬁnmlmun voke riveter, ns
it ensures that the riveting hammer shall be automati kept up

to its work, and that the work shall be firmly held together whilst
the rivet is being driven, both of which are very important
points.,

Another and very valuable form of riveter is that shown in
Fig. 18. This shows the ‘“ Little Giant" light yoke riveter, and
represents the very latest development, which should prove an
exceedingly useful addition to the pnenmatic appliances at present
in use, Its simplicity and value will be at once apprecinted by
reference to the dingram, in which A represents an ordinary

pm{ device also takes the place of the ordinary pneumatic

holder-up ig. 19 shows the device in ﬂm:ifiun and the rivet in

standard type * Little Giont” hammer as used for chipping or
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riveting, clam to a light yoke B carrying at its other end a | riveting work where a yoke is permissible. To deal with such | With regard to the respective advantages of percussion riveters
pneumitic holder-up ', !r‘hem is also clamped to the yoke B a | work it has hitherto been necessary either to use a hand riveter and | and squeezing riveters, a?mmlly of the hydraulic type, there is
small easing D, containing an air chamber E, valve F, trigger G, | separate holder-up, thus requiring two operators, or else a yoke | considerable difference of opinion. In this country we have so

and suitable pipe connections for providing compressed air com- | riveter, which is generally too cumbersome for oneoperator, More- | long been used to hydraulic squeezing riveters that the percussion
riveter at first met with but scant recognition until its advantages

were proved, and the author ventures to think that a solution of
the difficulty will be found when the true value of each type for

TaBLE IV, —Results of Work done with Various Types of Pnevmatic Tools,

‘ > = ' ’ _ its respective work has been fully recognised. To those who have
Type of tool, Nature of work done and time taken., Remarks. Authority. tried both systems, tht? pneumatic percussion riveter hﬂ-u shown
| =1 el = = . |itself to possess certain advantages in the form of lightness,
Hammer .. .. General i e e R e On general work eazh tool will do the work of | Joseph Adamson and Co., Hyde. P ortability, uumfﬂniﬂtq‘;a in manipulation, and other pﬂiﬂtn over its
| et rival. On the other hand, the advocates of the percnssion system
Hammer .. .. Caulking.. .. .. .. .. .. .. .. .. ..|I;ncaulkiog each tool will do the work of three | Penman and Co., Glasgow. | d: n:i}th%thpmnt clﬂm_“‘%?ﬁrtﬂgﬁ :t:ﬂﬂrtr}:hahntzﬂw:i[::’tik Gi ttE
men. stand agh pressure as in boller work, ugh the ° tle sian
_ _ plate-closing yoke riveter is certainly a step in the direction of
Mammers .. . |Cwlking .. .. .. . .. .. .. .. .. .. |Incsulking each tool will do the work of three | Mechan and Sons, Glasgow. using it for this p )
skilled hand caulkers. Table I1. gives a comparison between pneumatic machine and
Hamwmers .. . |Caulking .. .. .. .. .. .. .. .. .. ..|Twoanda-half to theee times as much work in | Edwin Danks and Co., Limited, h““:-] rn'ﬂtmg.m the Chieago shipyards, -
iven time can be done by these machines as|  Oldbury, I ortahle drills,—The rnany advantages to be ﬂﬂﬂ}'qﬂ from tle
w hand,  (Machive caulking is far preferuble, application of compressed air for the purpose of driving portable
as it makes more sound and satisfactory work.) drills are probably more apparent than in the case of either ham-
. v : ‘s opini ble pneumatic
Hamweoer .. .. Conlking sod ehipplog .. .. .. .. .. ..|Useful for both caulking and chipping, doing | Clayton, Sons, and Co., Limited, :';:f::? Tﬂ:ﬂ?ﬁun\]i EI‘:{::;:;H:;:: H“?i!ﬁm_.:::::‘ ti?.: ;l-:}:m jiﬁuﬁ—if it i:r
j wiork for about half the cost of hand labour, | Huuslet, Leeds. ? : J g g : i ;
y ingr ey . not already—as one of the most important additions that have
|. and in most cases making o tighter and betto o . : .
job.  Beveral machines constantly at work. been made in recent times to our stock of labour-saving machines,
: A great deal of work, which for economic reasons had before to
. Hammer Canlking .. . . .. . . ovee oo oo Inageneral way acaulking tool will do as much | Alex.  Stephen and  Bons, | be drilled in the shop previous to ercction, can now be drilled
4 T;::l*l:;p;dtl:u_;l::r‘:u:'ul_u_:l; L‘::lt.ll‘l dm::lhmu-;.' tools, | Lilasgow. in witd, and the re:-'u't. besides being more satisfactory in iLﬁEl:f.
| : R S PTSONS %) NEVNN | N | has considerably reduced the cost, Besides drilling, portable
Hammer .. .. Uanlking .. .. = v e e ee .. |60 por cent. cheaper than hand caulking, sud | Junes  Holden, Esq., Grest [ Pneumatic drills can be used for reaming, tapping. tube ex wnd-
rillﬂl: as cthoelent. T |l|:ltt'-h wre ]Hlllil‘tht‘d Eastern H-tl““';i_"." Works=, | INg, I:If'ﬂnlﬂg 'l'.JIL"'.I“H.gH, }H}rlﬂg “Il.id., HET‘E“’II[’L". I'.I-L!Ll'; on to !t-"m
less, and on this account pneumatic caulking |  Stratford. boring cylinders and Corliss valve seats, grinding steam -pipe
is particularly useful for light plate work, such joints, turning up crank and car-wheel pins in position, and
s tenders and tanks. n variety of other \mr]rmr.-n which will readily suggest them
Hamuner . .| For cutting off thin steel plates, they have — Junes  Holden, Esq., Great Hu!.“‘fﬁ' I'he _Hlﬂi:hl'u by which t*umprE:ﬂ,qled air 18 utilised ‘fnr
l,mwd very satisfuctory, and the work is done Enstern  Railway  Works, driving the drills is generally by means of single or double-ncting
0l :il-ml::qlmrtur of the time taken for punching | Stratford,
and shearing. ;
Hamwer .. .| A chipping Tin. long and Jin. thick was cut from | — The author, “ Bover" = g2l o .
a Jin, steel boiler plate in 58 scconds. ‘ | Piston d':_ ru” ” — l: 1g. -ﬁ- Vertical Section
: = through centre of Machme,
Hammer .. .| Itis stated that when using o pnenmatic caulker, | Another instance is given in which one man | The makers, ==
one man can completely caulk in one day a  caulked in one day inside and out a fue 30t ==
marine boiler 141t vin, diameter, having plates | long by 2ft. %in. diameter. This proviously .' —3

1iin. and 1{in. thick, and tested to 360 1h, Iu':r| took 10 days by hand caulking,
square inch. .

T

Hand riveter .. 70 jin. dinmeter rivels can be driven per hour — The wakers.
per riveter, |
Sy roveler L I dostated that thoey have put in 00 stays, that | — Mr. Euarl, London and North-
is, 120 heads, in one hour per riveter, - Western Railway Company,
PDeilds .. - .. — Have found them both effective and coonomical | Samuel Jolmson, Esq., Midland
| after trial, Railway Works, Derby,
il .. .. . | Drilling boilers .. .. .. .. .. .. .. ..|Very ingenious and useful tool. Can b used | Clavton, Sons, and Co., Limited,
mnywhere, even through a lwiler ummhole Humnslet, Leeds.

Does its work guite as quickly as any radia’
or other drilling machive, being much quicker
than if done by hand.

Drills .. .. ..| When tapping holes in fore boxes, it takes 36| Until recontly, we have exclusively used a| James Holden, Esj., Great

seconds to pass the tap right through the| flexible shaft for this purpose.. This class of Eastern  Railway  Works,

inside and outside plate, as compared with| work is now seldom done by hand, but would Stratford.

1 wminute 48 seconds with o Hexible shaft.  take five to six minutes to effect the samc
PUrpMse,

reill .. .. ..| Asused fordrilling work in place, a Jin. dinmeter | This compares by four minutes with a Aexible | James  Holden, Fsqg., Greal
hole can be drilled through lin. plate in 220 shaft, and 10 winutes with a ratchet braee. Eastern  Railway  Works,
seconds., I Stratford,
Peill .. .. .. Will drill a 2in. hole through 3Sin. steel in | The makers. : S Horisontal Section
11 minutes, | through centre of Cylinders.
Prill .. .. .. A hole 154in. in diameter was drilled through - The author. Q
Bessemer steel 2in. thick in 3} minutes. i
Drill .| A hole Bin. diameter was bored in pitch pine —- The author,
6in. thick in 85 seconds, |
Drill .. .. ..| 54 holes, }jin. diameter, were drilled in 1 hour | The drill was mounted on a special device which | The makers.
10 minutes, through {in. thick end plate| permitted of rapid adjustment of the drill, |
furnace fHange of a warine boiler, furnace | and also acted as a holder-up. The =ame |
being in position, work would take s34 hours if drilled by hand,
vill . 0 ] A sl drill dreilled a0 b, hole through i, The makers. Regulating Valve, sec above.

Hessemer steel in 1 minute 10 seceonds, whilst
a larger drill will drill 1}in. hole through the
In. thickness of <teel in 1 minute 15 seconds,

¢l Hole

Various . Giving very satiefactory results, Locomotive Dept., London and
. Noarth-Western Railway.

Varions . | - Grreal saving over hand labour. Lumhby, Son, and Wood, Halifax,

> e : - = =L : _ _ \ cyhnder motors, the cylinders of which are sometimes fixed and
munication with the hammer A and holder-up C,  The action is as  over, it ensures that the holder-up first brings the rivet home | sometimes oscillating, and these again actuate ﬁilihbljllllcfliin;::ri

follows :-—The main air supply enters the chamber E at H, heing = before the percussion action begins, and also makes it possible to | for driving the bit. and are enc : :
admitted past the valve F by pressing the trigger G, and thence | use un ordinary hammer. This would prove a very useful feature ]::Htun "ilt-g drill, an 1::1 m:::uu::::::;?gnw;ll;g ﬂg-l:é tﬁ:ﬂdﬁ::“m’l;h::

very important factor in boiler work, shipbuilding, and construc-
tional work generally. As a reamer or tube expander the savirg

TaBLE 1II. — Comparison of Cost between Machine and Hai d
f.,;r'fﬁny at Chicago Slfn}l_mu'tﬁ.

F «« Whitelaw " Drill. (Tuken during three weeks ending October 12th, 1800.)
: . Number | Dinmeter Machine rate| Hand ra‘c
Flg . 27, Ulstribution. of rivets. of rivets. | each. ench,
. . T ko) S 6,217 lin. 24 cents 4] cents,
Fig. 26. Section at XX e 21,628 din. 13 5 ai 0
1 Shell margin (bilge single
Plan with Cover removed. Hue)., .. .. .. . 118 | g | 8 -
. Longitudinals open . 24,632 {in. 13 . N
X C. V. K. branckets . 3,107 {in. 1 a B .
LR BE ¥ = EN ik ]i LR a'i Wi
f L] L] - L " l! " H'I' 1
Longitudinals under tank i 1in. 13 2 .,
o H | o Longitudinal bars .. . 2,080 {in. o N .
: Tank-top stiffeners . 1,189 | 3in. 2 . :tj =
‘ Tank-top margin .. 4,088 | {in. ]i z 20 0
! Fnnk-top lugﬁ i AR 1,020 lin. 13 .
P Tank-top rider . 3,200 jin. : [ M- a8
Tank I'.ul: . 4,467 Tin. 14 . 23 .
= C. V. K. cross vertical 5
) | . kelsom .. .. .. 12,728 1in. 1. "% 3
: Hold stringer . 1,154 fin. 1 ' |
| : PIOOYS = oo oo 123 Jin. i = 2 .
: 4 Floors (odd O SO i lin- a s B
(Q : C.V.K.(odd) .. .. .. 88 {in. 8 o,
E : L Bulkheads .. .. .. .. 1,818 | §in. B -3 8.
¢ ARG - s Faa st g ARG l lin, 1} 4
i ’ — ] ¥ i (1] 1
I E @h"i T . . . = 2l 2:5" ai“- l& W i L1
g Total .. . .| 0,470
’ ; =
i 5
Q A 1 B % 3 Total cost by machine, 1408.31 dols. Average, 1-50 cents each.

Tlntnl cost by hand would have becen 2087,87 dols. Avernge, 519 cents
cach,

saving, 1583.56 dols. Average, 169 cents eacl.

Average cost of machine riveting was 47 per cent. of hand cost,

Alumeneam

X over hand labour is very great, and at the same time the work is

turned out much faster—a great point in shipbuilding. Pneumatic
drills are made in a large number of sizes, from light drills suitable
| 1 . _ for small holes up to powerful ones developing two to three horse-
passes to the holder-up and hammer handle. The holder-up at | should anything go wrong with the percussion mechanism, when | power. The latter are capable of drivi for boring work in
once brings the rivet into its place, and the operator thHen puts the | the hammer can be easily unclam and immediately replaced. | position, or re-turning crank pins, &c., and their range of usefulness
hammer in action in the ordinary way by depressing its tngger 1. | Such a riveter would close fyin. cold rivets or din. hot rivets with | is very large. They can economically be worked with 60 1b. to 80 b,
The object of this riveter is to replace a separate holder-up in light | a gap up to about 12in., and can easily be handled by one man. | of air pressure,
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Fig. Eg_ﬁhnws.nu outside view of a ‘* Little Giant " portable air
drill. Fig. 23 is a longitudinal sectional elevation taken on lines
1—1 of Figs. 24 and 25. Fig. 24 is a cross sectional view taken on
lmﬁ‘?!—t! of Fig. 2& Fig. 25 is a similar view taken on line 3—3
of Fig. 23. In this type of drill the motor consists of four single-
acting cylinders arranged in pairs, and having each pair of pistons
connected to opposite ends of a double crank shaft. The pistons
of each pair travel in opposite directions at all parts of the stroke

to effect smooth running. The cylinders are controlled by
balanced piston valves set to

Fig. 31.
Cylinder

e fleradd

and should therefore prove economical. Referring to Figs. 22 to
29, A 1s the main casing, which contains the mechanism ; B and B!
are one pair of cylinders, and (' and €l the other, and arranged at

cut-ofl at five-eighths of the stroke, i

i

with a simple reversing arrangement—not shown on drawing—
which enables it to do all classes of work for which a drill is
suitable.

Fig. 26 shows the interior of a ** Whitelaw " drill with half the

casing removed, whilst Fig. 27 shows the passage of the air leading |

to the cylinder and the method of reversal. This type of drill is
actuated by two double-acting oscillating cylinders A

TAaBLE 111. —Paewmatic Drills,

and B, |

D | Revolu- Air-
serip- tions per B. | con-
Type. tive Wiht minute, H.P| sump- Maximum duty,
nu - ‘machines tion in
her. unloaded* free air.
b cub, ft.
: per min
“Little | 0 45 125 ' Ei 45  3in. holes in metal
Giant," 1 | 8 | 190 1 856 Sin. ,, =
Figs. 22 2 | 19 260 | 1 25 1HHn. ., e
to 25 3 s 750 — 15 in. ,, &
“wlhi-tﬂ' " e l{ﬂ] i ]'l.-' i:"-- L] w
law." 4 G 14 T . 20 8in, holes in soft woud
Figs. 26 (] 20 25 | 1 25  For tube expanding
and 27 8 30 120 '.li 30  kin. holes in metal
“‘Boyer” 2 | 48 180 1 £0 Bin. ,, -
Fiﬁn. *_?5-[ 8 | 41 240 1 25 Huo. 5
and 29 1 | = x - : [ §m. ,, s
| . 1 50 i 0 | 8in. holes in soft wood |

* Thus, 1400 speeds too high for tools when cutting taken unloaded,
as the load varies so much,

driving a erank shaft (', to which is attached a pinion D driving the
gear wheel E, attached to the drill spindle, Itsactionis therefore at
once seen, and reference to the cross section—Fig. 27 —will show
that by rotating the milled handle F which gears into a short rack

(+ at the end of the lever H, the hollow portion I changes its

position, with the result that reversal takes place in the usual way

adopted in oscillating cylinders. The exhaust is made into the |

casing and escapes through suitable apertures. The reversal is
instantaneous, and the machine 18 well adapted for all kinds of
drilling, tapping, tube expanding, wood boring, &c., the reversing
arrangement especially lending itself for such purposes. The
machine is supphed with ample lubrieation, and 1= fitted with ball
bearings throughout.

which the upper casing is always full, has free access to the pistons on
that side. It would seem, therefore, that air being u.du]tt;treﬂ through
the pivot valves wonld only produce equilibrium, but since one of the
eylinders is always open to the exhaust through the hollow bearing

Fig. 3s.
Cylinder.

ny
Sen
ﬂd-rf

s =
s i
¥

e W e

of the triangular frame, this equilibrium becomes disturbed, and
the compressed air has full effect upon each piston as the valve
comes in line with the exhaust. The cylinders are constructed of

Fig. 28 illustrates a transverse vertical section of a **Boyer” | steel tubes, and are fitted with trunk pistons having their connecting-

piston drill, and Fig. 29 is
a horizontal section taken
through the centre of the
cylinders. The machine con-
sists of three main parts: (1)

«“ Little Giant" High Speed Rotary Drill.

II.";gh tBanglﬁs to each other and connected to a common erank shaft | The upper housing into which Fig ;
. By this arrangement a dead centre is avoided. The air admis- | the throttle valve and steady - g 01!
ston and exhaust is controlled by two piston valves E and E!, shown | ing handle are screwed, and D L Sections !hrﬂugh Valve.
most clearly in Fig. 24. These are worked by small excentrics off | which forms a live-air cham- :
the crank shaft, and serve to control the four cylinders ; fis the main | ber carrving the motor: (2) £ i F
pressure chamber, having communication with the supply pipe H. | the diaphragm which forms " - / ¢
Fig. 24 shows one of the piston valves in section, from which 1t will | the lid or cover of the upper 3 £ J( - = |-
& ofie & : = 2
‘.‘.-\"ll..__
S-tuch Aiwr-Hoist. 2 |
. 7 .:,T,,‘_‘ e C . i
Fig. 32. Fig. 33. h' I.lll. F| G
: : Starting — LT
Cock. e s, = = 2= P
1 ,;:8'. L3 i
: |
"»,.‘.-.; ..... -II.--.-.-.=.JI
F ot 5 I i
A O e
r * : . ;
Section on 2.2. Section on 3-3.
b 7
(OI LIFT : LOWER 1O

7%-inch Air-Houst.
Safety Regulating Valve.

This Valve is in the form of a plu
fitted with a check valve, so arranged that in the event of
failure to the hose pipe it is impossible for the air to be
suddenly released, which might cause serious injury. The
release iz effected by a bye-pass in the side which allows

the weight at all times to be lowered gently.

Both Hoists and Jacks are fitted with this Valve.

e seen that it is reduced in diameter in the centre, and is hollow.
The arrows show the direction taken by the air. Cylinders B and
B! receive air communications through 72 and ;3 and eylinders ('
and (1 through % und ¢4, the exhaust taking place through the
mterior of the two valves, Fig. 24 shows the action to be as
follows : f is full of live air which is blowing through ¢! and 73, to
supply eylinders C! and B!, whilst cylinders B and B! are exhaust-
ing through 7? and ¢ into the centre of the valves and thus to the
atmosphere. Referring to Fig. 23, £ and {1 are gear wheels by
which the rotary motion of the crank shaft is conveyed to the part
K, which is fitted with a suitable drill holder or chuck. L is a
threaded sleeve, which, in conjunction with L1 and other parts,
provide for the feeding down of the drill, This tool is also fitted

cock, the plug being

)
ORI

N

housing or hive-air chamber, and through which the hollow
exhaust spindle projects ; (3) the lower housing secured to the
upper housing by means of screws, and containing the gear wheel
rack, bearings for drill spindle, &c¢. The motor ix in the form of a
three-cylinder single-acting oscillating engine, the cylinders bein

carried in a rotary frame. This frame consists of an upper an

lower plate, and is triangular in shape, as shown in Fig. 24, and is
free to revolve round its centre on two bearings, the lower one
being a hollow shaft, and connected by gearing to an internally
toothed wheel in the lower half of the casing. The admission of
air to the cylinders is regulated by the valves formed in the pivots
upon which the eylinders vibrate. The cylinders are single-acting,
and the inner ends are open, and therefore air under pressure, of

' be employed for other purposes ;

rod ends attached to a crank pin common to them all ; the pistons
having been set in motion by the introduction of compressed air
into the upper casing, and into the cylinder as already described,
has the effect of causing the three cylinders, together with their
triangular framing, to rotate round the fixed crank pin, and thus
transmit rotary motion to the spindle by means of the gearing before
referred to. This class of machine is fitted with a regulator, by
means of which the power and speed of the drill can be varied as
desired.
Other pnewmatic appliances—air hoists.—Havi

of compressed air supply for the purpose E{E Xri?ing hammers,
drills, and riveters, it soon becomes evident that such supply may
and one of the most usefyl

ut down a system
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npplicati?na that can be made is for working air hoists, These are
now coming into extensive use in this country, and there is every
indication that before long few shops will be without them. The
economy effected when they are fitted up on a light jib and sus-
pended over a lathe or other tool is very considerable, and they
save both time and labour. As is well known, much delay is ex-
perienced in lowering the ordinary chain blocks, even when
unloaded, whilst with an air hoist this operation is rapidly effected.
The load can also be more readily brought into position, as the
adjustment is very sensitive. Many of l11:%«3 air hoists in use in this
country have come from America, where they have been adopted for
some time, but British firms have now commenced to manufacture
them, and reference to Fig. 30 shows one of the *“ Reavell ” type.
Their construction is simple, consisting mainly of a long cylinder
with piston sliding in same ; the piston-rod passes through a stuff-
ing box at the lower end, and has fitted to it a hook orloop, There
are also suitable valves for regulating the air supply and exhaust.
The difference between one make of hoist and another lies chiefly
in the system of valves, and also in respect to the material used for
the cylinder. For the latter some makers use cast iron, others
wrought iron, and others again use brass. Some hoists have only
one valve, this kind being used for quick work, and when it is not
desired to keep the load accurately suspended for any length of
time. This valve is either an ordinary opening and closing valve
operated by the hand chain, or it may be a valve to automatically
close when the chain is released when either raising or lowering the
load. Another type of valve provides for the admission and release
of the air in the cylinder, and is left open for supply when lifting
the load ; working in conjunction with this valve and controlled by
the piston-rod in another valve, which automatically closes the air
supply when any desired level is reached ; at the same time should
there be any leakage of air, it automatically re-admits just sufficient
air to maintain the load at a constant level. When, however, it is de-
sired to maintain in a stationary position a varying load, such as a
foundry ladle, a third valve is introduced. Referring to the draw-
ings, Fig. 31 shows a 5in. diameter hoist with the regulating
valve J}]ncad at the bottom, length of cylinder being 4ft. 6in. Figs,
32 and 33 show the starting cock, and Fig. 34 the lever for a 5in.
hoist. Fig. 35 shows a 7}in. hoist with the valve placed at the top,
whilst in addition to this valve there is titted a small non-return
valve to prevent accidents, in case of bursting of the air supply
pipe or reduction of pressure, Figs 36—38 show the safety
regulating valve, In the larger hoists this valve is combined
for convenience with the main plug of the regulating valve. It
will be noticed that there is a small }in. hole near the top of the
cylinder ; this ensures that the piston shall be brought to rest before
touching the cylinder cover, since as soon as the piston passes this
;lmrt it encloses a certain amount of air and forms an air cushion.
‘he piston is packed with ** woodite,” as a considerable number of
experiments have shown that it is better than leather, since it does
not harden, and is consequently less liable to permit leakage. It
may be stated that a Hin. straight lift hoist will lift 10 ewt. to
11 ewt. with 75 Ib. air-pressure. Hoists, such as have been
described, may be simply suspended, or they can be mounted
on a trolley and light jiﬂ for ordinary shop use to serve lathes and
other tools. Or, again, they may serve the whole length of a
shop by causing the trolley to run on a fixed over-head girder.
The same principle may also be applied for the purpose of lifting
in almost every kind of crane, and for foundry and shop use they
are likely to have considerable application.

Prevmatic chain  |hoists.—When it is desired to use a chain
hoist for want of head room or length of lift in preference to a
straight hift hoist, and at the same time to obtain a portable
power lifting device, this may be secured by using an ordinary
chain hoist in combination with a reversible rotary pneumatic
motor, such as was described under piston air drills, is form
secures a result satisfactory in every way, and effects a consider-
able saving on hand lifting.

Puevmatic jacks.—These may also be termed inverted hoists,
They act on the same principle, and where an air supply exists
they are very useful.

Portable pneumatic shears,—Shears of this desecription are of
great service in connection with breaking up ships, boilers, &ec.,
also in repair work, as it becomes possible to shear off rivets and
bolt heads, &ec., without damage to the plates, as a portable power
shears are as light and efficient as anything of their kind. They
can be slung from a crane, air hoist, or any suitable appliance, and
readily brought into position. They consist mainly of an air
cylinder and piston operating on a toggle joint to work the shear
blades, and will conveniently deal with bolts, &e., up to 1}in.
diameter.

Mining drills.—The application of the principle of the pneumatic
rotary motor for drilling through fire-clay, coal, and other ores, is
likely to meet with uunsiderahﬁa success. Piston air motors, such
as have been described, with slight modification as to the feeding
arrangement, are now being used for_mining work, and will drill a
24in. hole through 6ft. of coal per minute. They are exceedingly

light and easy to handle, and the results so far promise an
extended application.

When making comparison of the cost of work as between
pneumatic tools and hand labour—and it must be borne in mind
that they compete largely with hand labour—itis necessary to take
into consideration three points. (1) That with the same-sized shop
and the same standing expenses in the form of rent, rates, and
taxes, and wages bill, a very great deal more work can be turned
out in the same time. (2) That although against this there must
be set off the cost of producing the compressed air, yet even sup-
posing this equalled the cost of manual la]imur— which it does not

—there would still be a considerable saving for the reason given in
item (1). (3) That with hand labour, especially in riveting, caulk-
ing, and place drilling, work can only proceed at a comparatively
slow rate, however many men be employed, and however closely
together they work. This frequently becomes a serious matter in
ship and bridge building, railway works, &c., and even were the
cost double that of hand labour, other advantages as regards speed,
&c., would outweigh it ; but, as a matter of fact, when properly
carried out, the saving is very considerable, and it is, in the
author’s opinion, only a question of time, and that not far distant,
when every engineering shop will find it absolutely necessary, if it
wishes to keep in the van of progress, to adopt the pneumatic, or
some similar system of portable tools.

The author 1s aware that his paper will lend itself to consider-
able criticism, because (1) he is dealing with a subject which,
although a most important one, is yet in comparative infancy ;
and (2) because there are at present widely different opinions held
by engineers as to the advantages of the system ; and (3)on account
of the very rapid improvements which are being made in the con-
struction and design of the tools, which not only makes it difficult
to obtain particulars of the latest types, but renders any data as
to their efliciency to soon become unreliable, The makers admit
that many of these tools are in a state of transition. There is,
however, in the author’s opinion, a wide future for this class of
labour-saving machinery. Notwithstanding, however, the deficien-
cies pointed out, the author ventures to hope that the information
given and the discussion which it is likely to elicit may be of
general interest. He thanks the makers of the various tools for
the kind assistance they have so readily afforded him, both in sup-
plying information for the drawings and for the loan of the tools
which are shown here this evening,.

The * Little Giant” high-speed diill.—A brief reference was
made to this machine at the last meeting, since when a new plate
illustrating this drill in detail has been added to the paper, and is
now in the hands of members, By reference to this it will be
noted that there is a main casing containing the mechanism,
which consists chiefly of three cylinders, each provided with piston
valves, and rotating round a fixed excentric and fixed crank pin.
Live air having been admitted by actuating the admission valve
shown n left-hand portion of top figure, passes through a port
as shown by the arrows, into the valve bushing, and from thence
into the cylinders, The action of the compressed air acting on

each piston in turn causes the cylinder to rotate about the fixed
crank pin, whilst the fixed excentric regulates the valves for the
proper admission of air to each cylinder. Attached to the bottom
of the eylinder castings is the pinion which engages through two
idlers with an internally toothed wheel forming part of the drill
holder, and thus rotary motion is imparted to the drill bit. This
machine will attain a speed of about 1400 revolutions per minute,
and the chief advantage claimed for it is that it comprises a high-
ageed engine with a minimum consumption of air, and this is
obtained by employing the stationary excentric referred to in
combination with the piston valves, which secures the proper cut-
off of the air supply. Further, both the live air and the exhaust
pass through suitable ports, and are thus prevented from surround-
m‘% the working parts, as in other drills of this tyae.

n the description given of the ‘‘Little Giant"” portable
air drill, it is stated that this drill is also ftitted with a
reversing arrangement, although not shown on the diagram, and
in the absence of this it is somewhat difficult to clearly describe it
in detail. It may be stated, however, that when so fitted a handle
takes the place of the star centre shown in Fig. 22, and by revolvin
this handle a valve placed in the main pressure chamber, marke

f, reverses the direction taken by the air when entering the valve

bushing, suitable ports being also provided. The drill when thus
fitted 1s capable of dealing with all kinds of drill work where
reversing is necessary, as in tapping, tube expanding, wood boring,
&c. Detail drawings on the wgf illustration clearly show the
working attachment just referred to.

Attention must be called to the photographs® of the ** Little
Giant ™ drill doing special work at the carnage department of the
London and North-Western Railway, at Wolverton, in which it
will be seen that these machines are driving special saw-bits for
the purpose of cutting out the lamp holes and openings for the
heating apparatus in railway carriages. This is the first applica-
tion of its kind, and members will doubtless be interested to
examine the photographs,

Another diagram® to which attention must be called shows the
““Boyer"” long-stroke hammer. This differs from the ‘“‘ Boyer”
hammer already described and illustrated, in that it is provided
with two hollow cylindrical valves, one at either end of the workin
cylinder. These valves automatically control the admission an
exhaust of the air at either end of the piston throvgh suitable
ports, whilst their object is to secure a much longer stroke to the
striking piston than is possible with one controlling valve. Another
distinctive feature is that the machine is inoperative except when
pressed up to its work. The diagram shows a hammer with a
stroke of 9in., capable of giving a very powerful blow ; and this
type of hammer is doing good work in connection with hand
riveting.

IPSWICH ENGINEERING SOCIETY.

AMERICAN WORKSHOPS,

AT a general meeting of the members of the Ipswich Engineer-
ing Society on Monday evening, 19th inst., Mr. H. S, Jefferies
read a paper dealing with American workshops, founded upon a
visit he had paid to the States some two and a-half years ago,
After referring to the tidiness, good lighting, and general arrange-
ment of American works, he continued : I found the electrical driv-
ing of tools and shafting very generally and extensively used in
the shops 1 went through. Baldwin's people told me that their
experience with electrical driving had been very satisfactory.
They found that the cost of the upkeep of the dynamos and motors
was about covered by that of the shafting and belting, and in
addition to the extra convenience from the separate driving of the
various tools, they found they could save about 20 to 25 per cent.
in boiler power, by their being enabled to use large central
engines and do away with the shafting and belting and long
steam pipes. Their shops, like most American shops, were ex-
tremely well served with electric overhead cranes, varying from
o to 100 tons lifting capacity, and travelling up to 300ft.
per minute. The system of tool-rooms is wonderfully well organ-
1sed and carried out in the best machine shops in America. But
in foundry work I saw nothing very new or striking. On repetition
work moulding machines are used, made on much the same prinei-
ple as those we have on this side. I noticed that in nearly all foun-
dries the castings were “llnickled" in acid, and there was little or no
use made of ‘* Rumblers” such as are employed in this country,
Beyond the longer life it gives to the tool edges, 1 personally see no

| advantage in ‘‘ pickling " over ‘“‘rumbling " castings, and there is

no doubt that in castings containing many cores, such as engine
cylinders, the rumbling is preferable, as by this means the
sand cores are loosened and fall out, thus saving the trimmers’
work. The labour cost of ** rumbling " castings is no more than
in ** pickling " them, and besides this the expense of the acid is
saved. In the forge departments I especially noticed the excellent
work that was being done under the drop stamping hammers. The
boiler work I saw in the States was certainly not up to the
standard of this country. In one of the large locomotive works,
in which otherwise they turned out good work, most of the Hanging
was done by hand, and all the rivet and stay holes punched ; the
water space stay holes were, however, rhymered out afterwards,
when the fire-box was riveted into the boiler. Pneumatic tools
were used throughout this boiler shop for rhymering and tapping
the stay holes and putting in the stays, as well as for caulking.
I noticed in this shop that in many of the boilers for use
in their own country the Americans were putting in steel tubes
and steel fire-box plates, as is common in the States. Most
of the steel plates used were made by the basic process.
The technical details of the arrangement and working of
blast furnaces and rolling mills do not, perhaps, concern us at
Ipswich very directly, but there can be, I think, no doubt that
in these two industries the States are farther ahead of us than in
any other branch. One cannot meet the masters and principals of
American factories without being immensely struck with the vast
amount of work and energy they put into their business. In
England, the majority of us, perhaps, look on our work as the means
of making a living, and while doing this endeavour to enjoy our lives
and have a certain amount of recreation as well. In the States, on
the contrary, many look on their work as the means and end of
existence, and seem to understand neither the necessity nor the
enjoyment of recreation. They have learnt the pleasure of success-
ful hard work, but they don't seem to appreciate that this is not
the only object in life. Whether this view of ours is the right one,
15 a matter of judgment. In nearly all the works I was in, the
standard hours of work were sixty per week, from seven to twelve,
and one to six. No Saturday half-holiday. In the majority of the
shops there was no hard-and-fast system of piecework or day
work ; the men made their own individual arrangements
with the foreman, as suited them mutually best. There is no
restriction whatever on the amount of wages earned, or the output
of work, by either masters or men ; the best men who could turn
out the largest amount of profitable work being paid the highest
wages, and it was no uncommon thing to see one man working
three, four, or even six machines. The Americans are born
improvers, as the American patent records prove. They are
always ready to try improvements, and are never afraid of giving
a trial to new ideas, and this characteristic is one reason for
their success in life ; the mere fact of many of these new ideas
turning out failures does not discourage them from trying
others. In considering the question of American competition,
how it 1s likely to affect us, and how we can best meet it, 1 will
first mention the points in which 1 consider the American manu-

facturer at present has an advantage over his Engli i -
5 K0 ST 3A0 HOR U Sopetitar. | that, notwithstanding the recent strong advance, prices have not

These points are, T think, an unlimited supply of cheaper raw
material and fuel, and chenﬁer transport ; in many cases better-
arranged and equipped workshops, and more up-to-date tools;

* These illustrations are not reproduced,

and, finally, a higher rate of output from their workmen,
The first point is, I think, the most serious one for English
manufacturers, especially for the makers of steel and iron,
and it is almost impossible to suggest how the American
competition in raw materials is to be met in the future. At the
present time, owing to the extraordinary activity all over the
world in the iron and steel industries, the American manu-
facturers have all the work they can do in supplying the demand
for raw materials in their own country, where, just now, iron and
steel are quoted at even higher rates than on this side. When,
however, this spurt in trade slackens off again, 1 cannot help
thinking that the manufacturers in this country will find the
American competition in iron and steel extremely severe again
in every market of the world. As regards the questions
of workshops, tools, and workmen, 1 think that in these matters
we have a better chance of getting level with our com-
petitors, Many of our factories here have been esta-
blished a long time, and, although we cannot pull all our sho

completely down and rebuild them throughout, according to the
latest ideas, we can keep them properly arranged, and see thatour
tools are kept up-to-date, and that the work in our factories is
properly organised, and that the best methods of working are
adopted ; and I also firmly believe that the British workman can do
every bit as good a day's work as his American cousin, and I see
no reason whatever why, with the free use of the best apphances,
he should not be able to bring his output up to the latter’s level.

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

(From our own Correspondent.)

THE closing meeting of the quarter this—Thursday—afternoon in
Birmingham was a satisfactory one, and from the number of in-
quiries to hand, it seems more than likely that another three
months of good trade lies in front of iron and steel masters and
engineers. Producers are not, however, anxious about accepting
forward engagements, preferring to book small lots from time to
time at current rates. Contracts for the new quarter are not
taken except at a decided improvement over present values. It
seems not altogether improbable that at or just before the
forthcoming quarterly meeting marked bars will be still further
advanced. The present basis price of £11 10s. was fixed on
January 31st, and 1s the highest recorded since July, 1874. Some
makers will not be surprised if a further advance to £12 is soon
declared, though others are believed to be in favour of * letting
well alone,” and of not *‘rushing " advances unduly. The new
bi-monthly average of selling prices under the Midland Iron and
Steel Wages Board should shortly be declared, when ironworkers’
wages will probably go up 2} or 5 per cent., and this may have
considerable influence in determining the action of the marked
bar houses. All the six preceding advances which have occurred
in marked bars since April last—twelve months ago—have been
10s. each, averaging £3, and thus raising the price from £8 10s, to
the present level of £11 10s, The rise in unmarked bars during
the same period has been even more marked, prices having gone
up from £6 15¢, to £10 10s., so that as much as £3 15s. has been
added, Hoop iron is quoted £11 ; sheets, singles, £10 12s. 6d. to
£10 17s. 6d.; doubles, £10 1is. to £11, and trebles, £11 7s. 6d. to
£11 12s. 6d. For nail rod and rivet iron £10 10s. to £11 is asked.

(‘onsiderable quantities of steel are being required by engineers,
railway contractors, and railway carriage and wagon building com-
panies which have recently booked good contracts for India, and also
for South Africa, which have been given out, as regards the last-
named market, in order that the damage done to railways and
rolling stock may be made good. Mild steel plates for railway
bridge building and other engineering purposes are quoted
£9 12, 6d. to £9 17s. 6d., and are in good demand, as also are
steel girders at £9 2s, 6d. to £9 7s. 6d., and steel angles at £8 15s.
to £9 5s.  Mild steel bars are quoted £9 12s, 6d. to £10; Bessemer
billets, £7 15s.; and Siemens, £8.

Pig iron is in good request and values are well maintained.
Northampton and Leicestershire pigs are 75s. to 77s. 6d., and Derby-
shires 76s. to 78s. 'The furnaces have been kept working to their
full capacity, and seem likely to have to continue in that state for
some time to come. Staffordshire all-mine ordinary pig iron is
77s. 6d. to 82s, 6d., and superior descriptions 90s, to 95s.

(‘oal is not so dear as it was, and in better supply. Good steam
fuel can be had at 7s. 6d. to 10s., delivered to works. Foundry
cokes are 25s., gas cokes 16s., breeze 12s. 6d. Shallow coal from
Cannock Chase is quoted 13s. to 15s., and best deep 17s, 6d. to
20s. A good deal of interest is taken locally in the proposed
Wolverhampton, Essington, and Cannock Junction Railway, which
has recently been under the consideration of a Parliamentary
Committee. It will serve about twenty-one collieries. The
capital of the proposed company is £270,000, with borrowing
powers of £80,000, and the estimate for the construction of the
line is £230,000. It is estimated that if the line were made, a
saving of 1s, per ton would be effected in the carriage of coal from
the districts served by it to Wolverhampton.

A satisfactory year has been experienced by the Shelton Iron,
Steel, and Coal Company. Alterations and improvements, with a
view to maintenance of the plant and economy in working, have
been effected both at the collieries and works during the past year,
and every effort is being made to keep the property of the com-
pany up to the requirements of the trades. The company has
declared a dividend of 8} per cent. upon the preference shares.
The makes of pig iron and finished iron and steel have increased
during 1899, as compared with 1898, and the demand has been
active at advancing prices. The prospeets for the current year are
encouraging, and at present there is a strong demand for both iron
and steel. The operations in connection with the sinking of the
new Deep Pit have made satisfactory progress during the year,

the surface plant and permanent way are well forward, and the
pit has now reached a depth of some 420 vards,
Steel is coming into increasing use for nails instead of iron. The

annual report of the Chamber of Commerce of Dudley observes
that the Admiralty had again sent samples of nails, spikes, &c., for
the inspection of intending contractors, but it was clear that the
local nail trade would not secure much of the Government orders,
as the last specification consisted of only 12 tons of hand-made
nails against 132 tons of steel,

Commenting upon the improvement of values during the past
year, the annual report of the Birmingham Chamber of Commerce
gives the following useful comparison of prices. The three totals
represent, first, the January prices ; secondly, the December prices ;
and thirdly, the highest prices for the year 1809 : —Scotch warrants,
£2 9s. 11d., £3 s, 6d., £3 15s.; marked bars, £8, £10 10s,,
£10 10s.; unmarked bars, £6 15s., £10, £10; copper, G.M.B.,
£58, £70, £77 10s.; tin ingots, £90 10s., £117, £154; pig lead,
£13 Ds., £16 15s., and £18,

New waterworks machinery and plant will before long be
required by the Town Council of Wenlock, in connection with the
new water supply scheme, for which they propose to borrow as soon
as possible £23 000,

— SRS

===

NOTES FROM LANCASHIRE.

(From our own Correspondents,)

Manchester,—Although there would seem to be a probability
yet touched their highest point, the position of the iron market is
still regarded as Leing too much of a speculative character to
Justify any but the most cautious operations. There is, however,
one fact which must have an important bearing upon the immediate
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future—the rapid depletion of the iron stores in this country,
owing mainly to the large shipments abroad, and until makers
have a surplus production over their deliveries that thev can put
into stock—which is not the case at present—the possibilities of the
approaching situation can only be regarded with serious concern.

n the meantime activity is for the most part fully maintained
throughout all the principal iron-using industries, the engineerin
branches remaining in much the same position that I have reporte
for some time past, and this necessarily means not only that a large
weight of iron is still steadily ﬁuing into consumption, but that
large quantities will be required for a considerable time forward.
The position itself is sound and healthy enough so far as legitimate
trade is concerned, but the mere anticipation of an ** iron famine "
which a clearing out of stocks might produce would almost inevit-
ahlylgnng about reckless speculation, with more or less disastrous
results,
. On the Manchester iron market prices for all descriptions of pig
iron show a further advance on the rates quoted last week, but
buyers still appear to be disinclined to follow the upward move,
and there was again comparatively very little business reported as
belngh put through at the 'Change meeting on Tuesday. Both
merchants and consumers purchase sparingly, and in most cases
only in the smallest possible quantities to cover immediate pressin
requirements. So far local and district makers have not Euliuwe
the continued upward move in North-country brands by any actual
official u.dvgnca on their basis rates, but these are little more than
nominal, Lincolnshire makers quoting 1s, 6d. to 2s. above their list
upon business they are now putting through, and to some
extent Lancashire and Derbyshire makers are also taking up much
the same position. Delivered Manchester, Lancashire foundry is
quoted 79s. 6d. to 80s., less 2} ; Lincolnshire, 77s. 6d. net ; and

Jerbyshire about 80s. to 8ls. net cash, with forge qualities, de-

livered Warrington, about 77s., less 24, for Lancashire, and 75s. 2d.
to 70s. 8d. net for Lincolnshire. Middlesbrough brands are more
than maintaining the exceptional prices recently quoted, and
delivered by rail Manchester, good foundry qualities could searcely
now be bought under 83s. 4d. net. Secotch iron, delivered Man-
chester docks, is quoted 82s, to 82s, 6d., and American iron about
80s. net cash,

In the finished iron trade only a moderate weight of new busi-
ness 1s reported, but this is quite as much as makers care to book,

and prices are exceedingly strong at £10 5s, for Lancashire, and
£10 10s, for North Staffordshire bars; £11 5s. to £11 7s. 6d. for

sheets ; and £10 7s. 6d. for random to £10 12s, 6d. for special cut
lengths of hoops, delivered Manchester district, and 2s, 64, less for
shipment.

ices for hematites show a continued upward move, ordinary
foundry qualities not now being obtainable under 93s. to 94s., less
2%, but makers’ quotations for the most part are practically with-
drawn, Steel billets are firm at £7 10s, net; bars range from
£9 10s, to £10 and £10 5s.; and boiler plates are quoted £10 5s.,
less 2}, delivered in the Manchester district.

All descriptions of manufactured metal goods continue in brisk
request, makers being exceedingly pressed to keep up requisite
deliveries. Prices are firm, with a hardening tendency, but there
1s no upward move in list rates, except on condenser plates, which
have been raised }d. per lb., yellow metal plates being now quoted
74d., and naval brass plates 7{d. per lb., as the basis, delivered
Manchester district. An upward move in other descriptions of
manufactured metal goods is, however, anticipated.

All classes of fuel continue in good, steady demand, and col-
lieries in this district are mostly moving away their production
without difficulty, the only descriptions at all hanging being some
of the better qualities of round coal, and it is stiﬁ exceptional
where pits have any surplus output to lay down in stock. In the
open market, however, the position would seem to be if anything
somewhat easier. As I have previously reported, supplies are
coming in more fully from outside districts, and are being offered
here at lower prices. This, however, does not affect the strong
position held by Lancashire collieries, and there is no giving away
whatever upon the full rates they have been quoting for some
time past, but it has a tendency to induce buyers to hold back from
placing orders in the hope of securing more favourable terms, and
it alsl? places consumers in a rather better position of obtaining
supplies.

ith no lessening activity in ail the principal coal-using indus-
tries, there is necessarily no falling off in the requirements for
iron-making, steam, and general manufacturing purposes. Large
users of the lower qualities of round coal report, however, that
they find themselves able to obtain supplies more readily than has
been the case for some time past, although, so far as Lancashire col-
lieries are concerned, no lower prices are being taken, these remain-
ing firm at about 12s. to 12s, 6d. for ordinary descriptions of steam
coal at the pit mouth. The situation is pretty much the same in
engine classes of fuel. Lancashire collieries for the most part con-
tinue short in their supplies of slack to meet the demands which
are made upon them, and they are firm at recent quotations, rang-
ing from 9s. 6d. for medium sorts to 10s. 6d. for better qualities at
the pit, but from other districts slack can be bought at lower figures,
although not in sufficient quantity to have any appreciable effect
upon the market here. : :

In the shipping trade a continued slackening in the pressure of
orders, and a resulting tendency to ease down in prices, is reported,
The basis quotations of the Lancashire collieries remain at 16s, per
ton for steam coal, delivered Mersey ports, but business is not
being very readily booked at this figure,

Clﬁw makers have withdrawn their present list rates, pending
a substantial advance in prices which is to come into operation
next month.

Barrow.—The hematite iron trade is very strong in tone, and the
orders offering are much more numerous than makers can under-
take, because first of all they are already very largely sold forward ;
secondly, they are greatly handica in the shortness of supply
of raw material, and thirdly, the high prices to which raw material
have risen has resulted in the blowing out of four furnaces, there
being now only 43 furnaces in blast, as compared with 47 at the
end of last month. This is a very serious position, because trade
is going elsewhere, and makers cannot help themselves. Makers
quote 83s, to 85s, per ton for mixed Bessemer numbers, net f.o.b,,
and warrant iron has advanced to 82s, 6d. net cash sellers, buyers
82s, bd. There is likely to be a good business in warrant iron, as
warrant stocks are the only available supply of iron that is needed
for prompt delivery. During this weeE 4616 tons have been
cleared out of warrant stores, and the stocks still in hand now
represent 135,158 tons, being a reduction since the beginning of the
year of 62,689 tons.

Iron ore is still a very brisk business, and local ualities are in
active demand at prices which show an improvement on the week,
good average sorts selling at 17s. 6d. per ton, while Spanish ores
are at 21s, to 22s, net delivered at West Coast ports.

The steel trade is very busy, and with the exception of the
Barrow works, where a breakdown has occurred this week, all the
mills are briskly employed. Heavy steel railsare firm at £7 8s. 9d.
to £10 per ton. A considerable business is being done in ship-
building classes of steel, and there is every prospect of a long con-
tinuance of activity in this trade. There is also considerable
activity in the minor branches of the steel trade.

Shipbuilders are all busy, but no new orders are noted. There
is, however, every prospect of a very good continuous trade when
builders are ready for new orders,

The coal and coke trades are buoyant, and supplies are short,
while prices continue to improve,

The shipping trade is full of life. Last week the shipments of
iron were 20,784 tons, and steel 8085 tons, as against 6656 tons of
iron and 6837 tons of steel in the corresponding period of last year,
an increase in iron of 14,128 tons, and in steel an increase of 1248
tons, Up to date this year the metal exports represent 206,2/9
tons of iron and 92,841 tons of steel, as compared with 102,048
tons of iron and 115,289 tons of steel, an increase in iron of 104,231
tons, and in steel a decline on the year of 22,448 tons,

The Ramsden Dock lock sill at Barrow is about to be deepened
6ft., and with that object this entrance to the docks has been
closed, and John Aird and Company are now busy in putting in
the cofferdams, preparatory to commencing this interesting engi-
neering feat. e work is expected to be completed in about four
months if favourable weather is experienced. The object of the

deepening of the sill is to give greater depth of water for the great
warships now being built at Barrow,

THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

ALTHOUGH winter still lingers with us, there is less pressure for
coal in household sorts. A giving way in prices is reported from
one or two quarters, but it is not at all general, and the expected
lowering of quotations next week ma{ not take place, after all.
There are no stocks at any of the collieries, the market require-
ments being quite equal toall thatisraised, Complaintsasto rail-
way delays are less heard of now, although occasionally coalowners
complain that they cannot take advantage of the brisk market
through lack of facilities to put their coal upon it, There will no
doubt be a large increase in wagons before long, as all the wagon-
makers are very busy, and the companies themselves are doing
their utmost to add to their rolling stock in engines as well as in
wagons,

For the London market there has been considerably less doing
of late, and it is reported that merchants have fair stocks in hand.
The season being now so far advanced, they are not likely to add
to these stocks, as, given anything like good weather, quotations
must come down. At present, house coal is generally fetching
from 14s, to 14s, 6d. per ton, and in some instances supplies have
been obtained at 13s. 6d. In steam coal the market is quite equal
to taking all that is offered, and there is likely to be a stiffening
towards the time of the Easter holidays, when practically six
days are lost between ceasing and resuming work. A heavy
weight of coal under contract is being supplied to the railway com-
panies, while the export business with the Humber ports seems to
get heavier. Values are maintained at their high level, with every
likelihood of being still higher ; 15s. to 16s. per ton is easily ob-
tained for immediate delivery, while those who take smaller
quantities have to pay from 1s. to 2s. more per ton. With the
lengthening of the days, gas coal is in less demand, but the fall-
ing away is not yet perceptible. Engine fuel is also easier, and
values are still kept up, engine nuts making 10s, 6d. to 12s, per
ton, screened slack from 8s, 6d. to 9s. 6d. per ton. The coke
ovens are working up to their full output, and more coke could be
taken by the market if it were available. Values are maintained
steadily at 21s, to 22s, 6d. per ton.

In all departments of the heavy industries there is but one
report—that of continued activity, Ironmasters are being pressed
for deliveries, while manufacturers of Bessemer and Siemens steels
are so heavily booked forward that their output is practically sold
for several months, Bessemer steels make £9 10s, to £9 15s. per
ton, while Siemens steel fetches £10 to £12 10s. per ton according
to temper. For all kinds of railway material, but chiefly on home
account, there is an abnormal demand, and foreign markets are
also ordering very freely. Several of the latest orders have come
from the Indian States Railways, Russia, and several of our
Colonmies, A very large business is at present being done in
specialities connected with the South African war, in regard to
accessories for the railways and tools for engineering purposes,
and in repect of camp equipments and like goods. The extreme
activity in the collieries is affecting firms who make a ?lpeeialit}' of
corve wheels, picks, hammers, shovels, and similar goods,

A comparatively new industry in Sheffield is the production of
articles for electric plant, the demand for which is so great that
the principal firms are booked forward for several months. In
Sheffield and the immediate districts one of the busiest of trades is
the manufacture of pipes for water and drainage, as well as for
electric, telegraph, and telephone wires. The means of production
have been largely increased, but the demand is still in excess of
the output.

In the lighter trades an improvement is noted in one industry
which has been most adversely affected by the war—the silver and
plating industry. Although the London demand is still below the
average, the provincial centres are partly making up for the loss
sustained in the capital, while French and Swedish markets are
taking an increased quantity of the best Sheffield goods. In the
cutlery trades the various kinds of sailors’ and sportsmen’s knives
are in heavy request, and the razor trade, particularly on Govern-
ment account, has rarely been so brisk., Files are also heavily
called for.

Sir Alexander Wilson, Bart., chairman of Charles Cammell and
Co., Limited, Cyclops Works, Sheffield—one of the three armour-
making establishments in the city—presiding at the annual meeting
of shareholders on the 28th inst., referred to the supply of armour
plates for her Majesty’s ships. He said there need be no alarm
whatever on this score so far as Sheffield was concerned, and his
firm in particular. Any demand that might be made upon them
would be quite within their capacity,”and should necessity arise
they were prepared to go still further and increase their output to
meet the requirements of the British Admiralty whatever they
might be, notwithstanding the fact that during the last two or
three years they had already spent enormous sums in adapting and
extending their new plant. These views are entirely in harmony
with those of the principals of the two other armour firms, as given
in THE ENGINEER last week,

NORTH OF ENGLAND.

(From our own Correspondent.)

THis has been an exciting week on the pig iron market, prices
have gone up at a great rate, not because of any speculation,
because there has been little of that, but because iron is wanted
urgently for early delivery, and can enly be obtained with the
greatest difficulty, as the supply falls considerably short of the
demand. As there are consumers and other buyers who are
obliged to have the iron the producers have pretty much their own
way in the regulation of prices, more of it, in fact, than they have
had for very many years, The consequence has been that this
week Cleveland iron prices have touched figures higher than any-
thing that has been realised for the last quarter of a century.
During the first three days of this week Cleveland warrants rose
no less than 3s. 3d. per ton, making 8s. 6d. advance for the month,
and 12s. this year, the lowest price being that ruling when the
year commenced. The ordinary law of supply and demand is
asserting itself very stongly, and traders expect to see 80s, realised
within the next few days, Only three or four makers in the dis-
trict appear to be in a position to supply iron for prompt delivery,
and the others regret that they have no iron in stock, so that they
might participate in the extraordinary prices. Producersas a rule
have no stocks on which to draw—a circumstance which is rather
unusual at this season of the year, for generally during the winter
months stocks have accumulated. However, trade was too good
during the winter to admit of demand falling short of supply,
and probably never since 1873 have makers commenced the spri
season with so insignificant a stock. The stocks in the public
stores are also very small, and if theﬁ continue to decline as quickly
as they have been doing this month Connal’s stock will have dis-
appeared before the spring is over. On Wednesday night the

uantity of Cleveland iron held in their stores was only 42,271 tons,
?l:lﬂ decrease during the month having been 15,577 tons—over 25
per cent.—while the stock of hematite iron was only 6313 tons, a
decrease of 835 tons this month.

The export of pig iron this month from the Cleveland district is
unprecedented. Last year was remarkable as being the briskest
shipping year on record, but the shipments for March, 1809, were
very far from being as good as they have been this month, Up to

the 28th the quantity had reached 120,370 tons, as compared with
71,346 tons last month, and 96,139 tons in March, 15899, to 28th.
What is more significant than this, is that the deliveries would
have been considerably larger even than they are if the iron had
been forthcoming. The wharves of the ironmasters are crowded
with steamers, and there is general complaint among their owners
anent the long delays that are experienced in connection with the
landing of their cargoes. Some vessels, indeed, are sent away in
ballast, as the owners cannot afford to have them wait for days for
iron that should have been forthcoming at once. Never since 1873
has there been anything like the present state of affairs in regard
to shipments of pig iron, and considering that the spring shipping
season 18 nnlﬁcﬂmmencinﬁ, greater difficulties are expected before
it is over. ere is in this district now something approaching a
famine in pig iron, the demand being in excess of the production,
and the stocks{insignificant. Makers could do with a considerably
larger output, but however desirous they may be to re-light idle
furnaces they cannot do it because they cannot count upon getting
proper supplies of materials. The situation is not favourable to
consumers, and those who have yet to buy for spring delivery are
not in an enviable position. :

The maximum price attained for Cleveland Piﬁe iron in the
““boom " of last summer was 75s. 13d. cash, that being the best
figure that had ruled since the early seventies; this week, how-
ever, 778, has not only been quoted, but realised, and holders are
quite indifferent about selling at the present prices. They have
very little for sale for early delivery, and are not prepared to sell
for the second half of the year, especially as consumers offer Zs.
to 2s, 6d. per ton less than the prices ruling for prompt. As the
opinion of makers is that still better prices will be obtainable, they
refuse to entertain the offers of consumers, No. 1 Cleveland pig
iron has risen to 79s.; No. 4 foundry to 75s. 6d., and grey forge to
74s, 4d.

Wilsons, Pease, and Co., of the Tees Ironworks, Middlesbrough,
have just blown out a furnace which has been in continuous blast
for close upon twenty-four years, having been started in May, 1876,
and during this period it is estimated to have produced over
600,000 tons of ordinary Cleveland pig iron. It will now be re-
lined. This is believed to be almost a record for the life of a
furnace, and contrasts with the short lines of American furnaces.
Wilsons, Pease, and Co. will shortly start another furnace which
has been rebuilt.

Hematite pig iron has risen considerably, there being much
difficulty in securing supplies. Some of the makers have put up
their price for mixed numbers to 87s, 6d., but 83s. is quoted and
readily realised. Rubio ore is fully 2ls, per ton, delivered
at wharves on the Tees or Tyne, freights having continued to
advance, and in addition to that the Spanish Government, on the
22nd inst., commenced to levy an export duty on all iron ore
shipped from Spanish ports, _ _

The demand for manufactured iron and steel continues satis-
factory, but is not as pressing as it was, especially in the plate and
angle branches, this being owing to the irregular work at the ship-
yards. Operations have been much interrupted there ever since
Christmas by the bad weather, and this week has probably been
worse than all,  In consequence of these stoppages both iron and
steel manufacturers and marine engineers have got ahead of the
shipyards, and there is not such pressure for supplies as was the
case last year, Besides this, the high prices asked by shipbuilders
have rather checked the demand for new vessels, notwithstanding
the good freights, and the probability is that the latter will be main-
tained all the year, if not increased materially, But the fact that
they have to pay 30 to 40 per cent. more for steamers than they
had a year ago rather deters them, as it will be difficult to compete
with the cheaper vessels, Iron and steel manufacturers are under
these circumstances somewhat circumspect about advancing prices,
and are rather inclined to nurse the trade. They have not
advanced their prices this month as much as was generally expected,
and quotations this week are practically the same as they were
last week in all branches, Iron ship-plates are at £8 7s. 6d., steel
ship-plates £8 5s., iron ship angles £8 7s. 6d., steel ship angles
£8 bs., packing iron £8 5s.,, common iron bars £9 5s., best bars
£9 15s. per ton, all less 2} per cent. f.o.t. Heavy iron rails are
firm at £7 10s, net at works, and sleepers, for which the demand 1s
poor, can be bought at £8 15s. net. _

A company is being promoted by Messrs. Geo, E. Hemingway,
Charles R. Hr;amingwa}', and A. G. Forbes for the purpose of esta-
blishing and carrying on constructional ironworks—iron and steel
bridge work, roofs, girders, and boilers. A site for the works has
been secured on the north bank of the Tees between Stockton and
Haverton Hill, close to the nmew railway by which the North-
Eastern Railway Company, and the Tees Conservancy Com-
missioners are to endeavour to open up that district. The new
concern will have excellent railway and river facilities.

The statistics of Mr., Waterhouse relative to the deliveries and
realised prices of manufactured iron in the North of England
during the first two months of the current year, are so far as
regards prices undeniably the best that have ever been issued for
close upon twenty-five years, The average was £7 6s, 104d., this
being no less than 9s, more than was reported in the previous two
months, and not since November, 1875, has such a high figure
ruled. It is 33s, 7d., or 30 per cent. more than was reported for
the corresponding period of last year, and since prices began to
move up in June, 1895, the advance has been 52s. 9d. per ton, or
nearly 60 per cent., while as compared with the minimum price
ever reported in this district—that of December, 1886, the rise has
been 55s. 8d. The maximum of the ‘‘ boom " of 1880 was 18s. 10d.
below the figure now reported, and that of the prosperous time of
1890 was 10s, 5d. less, The advance in the last four months was
nearly equal to the 15s, 10d. that was gained in the three and
a-half years between June, 1895, and December, 1898. Further
advances are expected to be reported, as the realised prices are
still a good deal below the quoted prices that have ruled for a con-
siderable time past.

In accordance with this return the wages at the mills and forges
will from Monday next be advanced 2} per cent., but it is interest-
ing to note that if the advance had been 9s, 74d. instead of 9s,, the
advance of wages would have been double what it will be, as the
price would have come up to £7 7s, 6d. The following is the
summary drawn uE by Mr. Waterhouse for the two months
ended February 28th : —

Percentage Average net
Deseription, Weight invoiced. of selling price
total. per ton,
Tons cwt, qr. 1b, £ s d
Rails 0 1 8 22 ., 290 .. G 7 10-14
Plates 0,196 16 1 20 .. 85-12 ., 617 T7-08
];II.].'H W g ]21543 H' L'I '-"rl -® . & 4“"]’4 " T 1'} B'HT
Angles .o o o 3,878 6 8 28 .. .« 1288 .. o V7 &5 4-82
2,188 18 2 2 ve 0000 .o on T 0 10:-51

The wages of steel millmen at the Consett Works, and those
establishments which regulate their wages by the Consett sliding
scale, will be raised 2} per cent. from next week,

As is apparent from the above, the orders are not coming in =o
freely for new steamers. Among those which have been recentl
placed are three steamers, each 350ft. long, 45ft. ®in. b .
30ft. lin. deep, and 6000 tons, which will be constructed by C. 8.
Swan and Hunter, of Wallsend-on-Tyne, for C. T. Bowring and Co.,
of New York. J. T. Eltringham and Co., of South Shields, have
secured orders for four steel screw steam trawlers, while J, P. Ren-
noldson and Sons, also of South Shields, are to build a well-deck
steamer, 204ft. 8in. long. Wigham Richardson and Co. are reported
tohave gotanorder foraspar-decked steamer 418ft. long, Wm. Gra
and Co., of West Hartlepool, one 329ft, long, and Wm, Pickergill
and Sons, Sunderland, one 359ft. long.

Mr. F. C. Marshall has retired from the directorate of R. and
W. Hawthorn, Leslie, and Co,, Limited, and his son, Mr. F. T.
Marshall, has been appointed in his stead. Mr, F, C, Marshall in
1870, in conjunction with Mr. (now Sir) B, C, Browne and Mr. J.
H. Ridley acquired the well-known engineering works of R, and
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W. Hawthorn, and have since added the St, Peter's Works of
Leslie and Co. Ill-health and advancing years are the cause of
Mr. Marshall's retirement.

The borough engineer of Middlesbrough, Mr. Frank Baker,
F.(:.5., in the course of some work in Sussex-street, came across
some cast iron fish-bellied rails, such as were used in the early days
of railways, and the Free Library Committee has arranged to have
them placed in the Middlesbrough Museum.

A curious quarrel is in ﬁmgresa between the North-Eastern
Railway Company and the Harris Deep Water Wharf Company.
The latter want to construct a loop line from the works to the
wharf, which is situate on the Tees near Cargo Fleet. The North-
Eastern Railway Company have tried to prevent this, and twice
the matter has been before the Courts, going against the railway
company each time. This week the Harris Company started on
the construction of the line, but the North-Eastern Railway Com-
pany sent a large gang of piat.elafers with a posse of policemen to
stop the work, as the case 1s to come again before the Courts., A
disturbance was expected, but for the present the Harris Com-
pany's servants have suspended operations.

¢ shares of the South Durham Steel and Iron Company,
Limited, have been largely over-subscribed, applications having
b&%:l: received for more than double the number offered to the

ubice.

£ The coal trade is satisfactory in all branches, and prices are
firmly held. Plenty of steamers are forthcoming now, and coal-
masters have no difficulty in getting away all the coal they can
raise, so that work at the collieries Hﬂiﬂg’ on more fully than for
some time past., The Russian Admiralty have given out orders for
100,000 tons of best Northumberland steam coal to be delivered at
Cronstadt during the current year, and the price to be paid leaves
19s. per ton f.o.b. Foundry coke for export varies from 32s, 6d.
to 30s. f.o.b., while blast furnace coke has been raised 6d. this
week, 27s. being quoted and paid for medium qualities delivered
at the Teesside furnaces.

NOTES FROM SCOTLAND.

(From our own Correspondent. )

THE Glasgow pig iron market has again been very strong this
week. The amount of business done has not been very large, but,
owing to an aﬂ)rﬂhﬂnded scarcity of iron, prices have been moving
further upward. Business has been done 1n Scotch warrants from
72s. 1d. to 74s. 6d. cash, and 72s. to 74s. 6d. one month. There
has been very little doing in Cleveland iron on account of its great
scarcity. A few transactions have taken place at very irregular
prices, such as 74s. 8d. for delivery in twenty-one days, 73s. 7hd.
to 758, 9d. sixteen days, 76s. 104d, to 77s. fifteen days, 77s. cash,
and 74s, 104d. up to 77s. 3d. one month. Cumberland hematite
warrants have sold at 80s, 6d. to 82s, 3d. cash, 80s, 6d. to 82s. 6id,
one month, 80s. 8d. seventeen days, 82s, 44d. to 82s, 6d. twenty-
three days, and 82s, 44d. nine days. The in-eﬁu.larit}' of the
market makes business very difficult to put through.

It seems impossible for makers of pig won to increase matenally
their output at present, and as a scarcity of raw material is feared,
the market is full of reports as to the expedients that are likely to
be adopted in order to obtain supplies, It is even said that some
of the leading Glasgow iron merchants intend taking a journey to
America in order that they may obtain iron there for shipment to
this country. There is certainly a feeling that the trade is likely
to be easier in the States than on this side, but whether imports
of American iron can be advantageously made on a large scale
remains to be seen.

The prices of special brands of makers' iron continue to move
upward, and in some cases the iron iz 20 scarce that no quotations
are given. Govan, f.0.b. at Glasgow, No. 1, is quoted 75s.; No. 3,
74s. 6d.; Monkland, No. 1, 76s.; No. 3, 74s, 6d.; Wishaw and
Carnbroe, Nos. 1, 80s.; Nos. 3, 77s. 6d.; Clyde, No. 1, 87s. td.;
No. 3, 79s.; Gartsherrie and Calder, Nos. 1, not quoted ; Nos. 3,
80s.; Summerlee, No. 1, 90s.; No. 3, 8ls.; Coltness, No. 1, not

uoted ; No. 3, élm; Glengarnock at Ardrossan, No. 1, 83s, 6d.;

o. 3, 78s.; Eglinton at rossan or Troon, Nos. 1, 80s.; Nos. 3,
78s.; Dalmellington at Ayr, No. 1, 80s, 6d.; No. 3, 78s, 6d.;
Shotts at Leith, No. 1, 88s,; No. 3, 80s.; Carron at Grangemouth,
No. 1, 87s. 6d.; No. 3, 81s. per ton.

There are 82 furnaces in blast in Scotland, compared with 83
last week and 83 at this time last year. Of the total 41 are pro-
ducing ordinary, 36 hematite, and 5 basic iron.

The output of hematite is less than it was a year ago to the extent
of from 1200 to 1400 tons per week, but the prices of Scotch-made
hematite have been advancing, having gone up about 2s, per ton
in the course of the last ten days. Merchants quote this class of
iron 87s. 6d. per ton for delivery at the steel works.

Consumers of pig iron continue to make increasing inroads upon
stocks, The stock in Connal and Co.'s Glasgow stores shows a
reduction for the past week of fully 7000 tons. The total reduction
in these stocks during the last three months has been about
07,000 tons, and if a similar decrease should continue throughout
the year, the stock would be well nigh exhausted by the month of
December. The total stock at present in these stores is about
199,000 tons. There is no positive information as to the amount
of stocks held in makers' private yards, but it is understood that
these are also being reduced. The prospect, therefore, is that if
the present demand for pig iron continues, prices are likely to go
still higher, and there will be difficulty in obtaining full supplies,

The shipments of 1pig iron from Scottish ports in the past week
have amounted to 10,285 tons, compared with 4789 in the corre-
aponding week last year. There was despatched to the United

tates 125 tons, South America 164, India 210, Australia 844,
France 20, Italy 1810, Germany 640, Holland 500, Belgium 110,
Spain and Portugal 150, China and Japan 100, other countries 320,
the coastwise shipments being 5292 tons, compared with 3545 in
the same week of 1899,

It has been stated within the last few days that some consumers
of iron in the Glasgow district are finding it so difficult to obtain
n.deqlun.te supplies that they have been obliged to give notice to a
number of workmen that their services will have to be dispensed
with, at least temporarily, unless an improvement takes place in
respect to the amount of iron available. Among the tirms so
circumstanced are Neilson, Reid, and Co., of the Hyde Park
Locomotive Works, Glasgow, This firm is reported to have booked
orders for ten locomotives for South Africa, and also ten engines
for the 1an raillways,

The finished iron and steel trades are very firm. Wages are
advancing, and the dearness and scarcity of pig iron is such that
makers will be obliged to raise their prices,

The coal trade is active, but there has been much less difficulty
in obtaining full supplies. The pressure for shipping coals has
been considerably relaxed, owing mainly to an impression that
purchases may ere long be made on easier terms, The demand
for coals for manufacturing purposes 1s well maintained, and notice
has been given by coalmasters that contract prices will remain
uncha during April, on the basis of 13s. per ton for splint coal
at the pits. The %ﬁcu of shipping coals is somewhat easier. Steam
coal 18 quoted f.o.b. at Glasgow 14s. 6d. to 14s, 9d.; splint, 14s, 6d.
to 15s.; and ell, 14s, 6d. to 15s, 6d. per ton. There i= a very good
demand for household coals for home consumption.

WALES AND ADJOINING COUNTIES.

(From our own Correspondent,)

THE steam coal trade continues in strong demand all over the
district ; small, not quite so firm. House coals and semi-bitu-
minous remain steady, demand having evidently been strengthened
by the severe weather, though the high prices prevailing in some
districts evidently affect local consumption. This applies especially
to the chief ironworks district, Dowlais, Cyfarthfa, and -Plymout

having advanced prices bs. per ton. The result is that local prices are
now at 30s, At one of the Boards of Guardiansin the district it was
shown on Saturday last that the reason urged for advancing 5s, per
ton, “owing to the coal assessment being increased 20 per cent.,”
was not a valid excuse, as the advance in assessment only amounted
to 1§d. per ton. The fact is that the large ironmasters are also
considerable coal exporters, and as they also hold large Govern-
ment contracts, the troublesome details of local coal business are
not acceptable. At one time, in early iron history, when the 3000
colliers of Plymouth at present were represented by three colliers
only, ironmasters objected to sell coal at any price. Wm. Craw-
shay's reply to a buyer was, *‘I want all my coal for use.” Now
the largest ironmasters are in the front rank of coalowners, Col-
liers are working well, and are anticipating a good audit, and all
over the district, in everything pertaining to coal, the animation is
marked. In the Swansea Valley there has been an increase of
colliery labour, especially at the Birchgrove, At Briton Ferry
two pits are projected. Exports have shown a decided increase.
France and Spain have been large buyersat the chief ports. Last week
the total from Swansea was over 25,000 tons to France alone. Cardiff
has also been shipping freely, also to Port Said. More coal and
fuel reported going to Alenzia, and steady consignments to Cape
Town. A steamer going out of dock last week from Penarth to
Savona with 3500 tons, met with a singular accident, grounding
with one end on bank and the other across the drain. hen the
water receded she literally broke in two between her engines and
boilers, Big ships are now in evidence for coaling and bunkering.
This week the Mimiso, in the Australian meat trade, came into
Barry ; tonnage, 12,000 ; length, 440ft.; depth, 55ft.; width, 30ft.;
owners, Tyler and Co., of London. Newport figured near this in
respect of the Rippingham Grange, 9200 tons, which has been dry-
docked in the large graving dock of the Union Dry Docks Company.
She has been fitted up with stalls for 1000 horses for South Africa,
and was bunkered this week with 4200 tons at the Alexandra
Docks.

London.

Patent fuel is in strong request, particularly at Cardiff and
Swansea, Patent coal prices, Cardiff, were as follows : —

Best steam, 22s, to 23s,; seconds, 19s. to 20s.; drys, 18s. 6d. to
19s, 6d.; best steam smalls, 14s. to 14s, 3d.; seconds, 13s, 8d. to
13s. 9d.; drys and inferior sorts, 12s, 6d. to 12s, 9d,; best Mon-
mouthshire semi-bituminous, 18s, to 18s, 3d.; seconds, 16s. 3d. to
16s, 6d.; best households, 225, to 23s,; seconds, 18s, to 19s,; No. 3
Rhondda, 20s, to 23s.; brush, 19s,; small, 17s. to 17s. 6d.; No. 2
Rhondda, 15s, 6d, to 16s.; through and through, 14s, to 14s, 6d.;
small, 13s. to 13s. 6d.

Patent fuel, 19s, to 2ls. Coke: Furnace, 29s. to 31s.; foundry,
32s, to 33s.; special foundry, 35s. 6d. to 36s,

It is being urged that corporations like railways should go in for
coal properties, and even the Government acquire steam coal
seams, tely there has-been an increase of colliery companies,
and the tendency is to give the people, more than capitalists, an
interest in them. One in the anthracite district has just been
Hoated, £10,000 in £5 shares.

The Lewis Rhondda Company promotion has been closed, having
been largely over-subscribed.

I have heard that Belgian capitalists are endeavouring to acquire
lead properties in North Cardiganshire. A large tract exists from
Aberystwith up to the Plinhimmon ranges, and on to the margin of
the Birmingham water shed. Last week a Belgian syndicate
started the *‘Société Anonyme de Mine de Frongoch,” Merioneth,
1} million francs, with 6000 preference shares, apart from deben-
tures, The Pritchard Morgan gold mines continue in operation,
but I have not heard of the progress of the Mawddach estuary
scheme.

The iron and steel works are being vigorously conducted. The
chief complaint is the scarcity of men, The drain for the war has
been greater than from the collieries, and several leading works are
much inconvenienced in consequence, the pressure for supplies,
rails, plates, and bars being very great. The exports of the week
include 1150 steel plates for Hamburg and Rostock from Cardiff,
with one cargo iron to Ghent ; rails from Newport to Highbridge,
and one large consignment of rails to Topsham.

There has been no falling off in arrivals of pig iron, Whitehaven,
Barrow, and Ulverston figuring principally, and the latter sending
also ingot mould. Swansea imported 4397 tons, A good average
ontput of hematite took place at the Briton Ferry works last week,
and the make of steel bar was well maintained. In the Swansea
Valley the pig iron trade is most satisfactory. Wright, Butler,
and Co.'s works are in full vigour, and at Upper Forest, Pontar-
dawe, and Duffryn, the steel make shows the greatest animation.
Tin-plate bars in the district are now at £7 7s. 6d., or best brands
up to £7 10s.

High pressure is the leading feature at all the Bessemer works,
and what with constant arrivals of ore and coke, and despatches
of rails, bars, and plates, each present a scene of almost unpar-
alleled activity.

On 'Change, Swansea, mid-week, strong evidence was given of
an unchecked prosperity in all branches of iron and steel. Since
my last report the pig iron market has shown an advance on all
hands. Scotch, 1s. 2d.; Middlesboro’, 2s, 2d.; hematite, 315:1.
The last named has varied during the week to the extent of 1s.,
and at close was very firm. [t was stated that stocks had been
drawn upon to the extent of nearly 20,000 tons, and the general
opinion was that no change in the upward progress of prices was
likely, unless the threatened importation from America should
occur. With ard to the American bar import, it was main-
tained that sales had been effected by the National Steel Com-
pany of America, and the figures given were £6 17s, 6id, per ton
..., range of gauges from 9ft. upwards, probably experimentally ;
at all events, if anything like business is done 1t will soon be well
known.

Latest quotations Swansea are as follows :—Glasgow pi
warrants, 72s. 9d. to 72s. 104d. cash; Middlesbrough .# 0. 3,
ios, od.; other numbers in proportion. Hematite warrants,
80s. 104d. to 8ls. 2d. for mixed numbers f.o.b.; Cumberland,
according to brand. Welsh bars, £9 10s. to £10 ; angles, at usual
extras f.o.t. Sheets, iron and steel, £11 10s. to £11 15s., with
usual extras for higher gauges. Steel rails, heavy, £7 10s. to
£7 15s.; light, £8 10s. to £8 15s,; sleepers, angles, channels,
according to section and specification. Bessemer steel tin-plate
bars, £7 5s,; Siemens tin-plate bars, best, £7 7s. 6d. Billets and
blooms, delivered Midlands, £7 15s, to £8. Tin-plates: Bessemer
steel cokes, 16s, 9d. to 17s.; Siemens coke finish, 17s. to 17s, 3d.;
ternes per double box, 28 by 20 C,, 30s,, 31s., 32s., to 34s. 6d.: best
charcoal, 17s. 6d. to 18s. 6d. Big sheets for galvanising, 6ft. by
3ft. by 30 g. per ton f.o.t., £16 10s, to £17 5s.: finished blac
plate, £13 10s, to £13 12s, 6d. Canadas, £12 to £13 5s. Galvanised

This fine vessel i1s owned by Houlder Brothers and Co.,

iron

sheets, 24 g., £15; 26 g., £16 16s. Block tin, £133 to £120 10s,
iﬁiui, £16 19s. Copper : Chili bars, £78 10s. to £76 15s. Spelter,
21 9=,

Tin-plate prices are very firm. Makers contend that they are
still below the cost of production. Last week the shipment was
limited to 32,738 boxes ; receipt from works, 58,141 boxes : leaving
stocks at 234,864 boxes ; but it is understood that a good deal of
stock is held for buyers. Good loadings may be expected, with
moderating weather, from America, China, and Japan, and three
cargoes for Holland, also several for Mediterranean ports. Works
are now well off for coal, and the production of tin and steel last
week was considerably the best of the quarter,

A meeting of the Tin-plate Association was held at Swansea on
Tuesday, when matters under the Factory Act were discussed. It
was agreed at the close to send a derutntiun to London to get, if
possible, amendments in the new Bill providing for the employ-
ment of boys above thirteen on eight hours shifts, The Bill at
present EIEGEiﬂ'ER that no boys should be employed under eighteen,

Latest Swansea coal prices are as follows :—At pit mouth a fairly
uniform price for steam prevails in the Valley of £1 per ton:
anthracite, 16s. 6d. to 17s.; seconds, 14s, to 14s. 6d.; ordinary
large, 124, to 125, 6d.; small rubbly culm, 9s. to 9s, 6d.: steam.

20s,; seconds, 17s, to 18s,; bunker, 14s. 6d. to 15s.; small, 12s, 6d.
to 13s, 6d.; bituminous, according to arrangement ; patent fuel,
18s, to 20s, Coke, furnace, 30s, to 31s.; best foundry, 32s, 6d. to
35s.; pitwood, 18s, 6d. into trucks, Cardiff prices are 18s., firm ;
imEm&dCardiH or Newport, Tafna, 19s, to 19s, 6d.; Rubio, 20s,
to 20s. 6d.

The annual meeting of the Miners’ Provident Society was held
this week in Cardiff. The membership at the close of the year
was 30,269 ; balance in hand, £203,409 14s. 1d. In the course of
the meeting it was agreed that the board allot one hundred allow-
ances of 5s. per week to the most aged members, whose member-
ship had been sustained for ten years, and who are not in receipt
of disablement pay, from May 7th, 1900, until December 31st, 1903,

In the anthracite district coal owners do not, so far, agree to join
the association. There is one threatened trouble in that quarter ;
the enginemen and stokers having given in notices. Some hopes
were entertained this week that they would be withdrawn.

Some little interest was aroused amongst the colliers generally
this week to hear of the deputation of colliery leaders who waited
upon the Home Secretary. The deputation included *‘ Mabon,”
Brace, Davies, &c., and Robinson, from the Forest of Dean. The
Home Secretary, after hearing, decided that no case was made out
for interfering with the present Local Mines Regulation Act. The
second reading of the Amendment Act would not be supported by
the Government. He admitted defects in the Compensution Act,
and hoped they would be dealt with by Parliament later on. He
could not promise to advocate the appointment of a Minister of
Mines, although such an official would much relieve him. There
were mining experts at the Home-office, and he did not think
that the Government would sanction the expense of another
minister,

An accident at Merthyr Vale by a runaway train on the work-
ings caused the death last week of two of the colliers. This week
an inquest was held, and a verdict of accidental death recorded.

On the eve of my despatch I hear that the Government is again
endeavouring to place large contracts for coal., This has given
nereased tone to the market,

THE NEWPORT HARBOUR COMMISSIONERS’
WEEKLY TRADE REPORT.

STEAM coal firm, a better supply of tonnage having come on.
House coal is quiet owing to non-arrival of sailing vessels, Tin
and copper remain about same as last quotations. Exports for
week ending March. 24th were :—Coal, foreign, 55,257 tons;
and coastwise, 16,099 tons. Imports for week ending March 27th
were : —Pig iron, 2020 tons ; iron ore, 3400 tons ; cement, 650 tons ;
pitwood, 2494 loads; 1 eargo of scrap.

Coal : Best steam, 18s.; seconds, 16s. 9d. to 17s.; house coal,
best, 18s.; dock screenings, 14s.; colliery small, 13s. to 13s. 6d.;
smiths’ coal, 15s. Pig iron: Scotch warrants, 74s, 6d.; hematite
warrants, 82s, 6d. f.o.b. Cumberland; Middlesbrough, No. 3,
(is. prompt. Iron ore: Rubio, 20s, to 20s. 6d.; Tafna, 1¥s. to
19s. 4d. Steel : Rails, heavy sections, £7 10s. to £7 13s.; light
ditto, £8 10s. to £8 15s. f.o.b.; Bessemer steel tin-plate bars,
£7 5s.; Siemens steel tin-plate bars, £7 7s. 6d., all delivered
in the district, cash. Tin-plates: Bessemer steel, coke, ltis., 9d.
to 17s.; Siemens, coke fimsh, 17s. to 17s. 3d. Pitwood : 17s. 6d.
to 18s. London Exchange Telegram : Copper, £78 Js.; Straits tin,
£136 5s. Freights: Steady.

AMERICAN NOTES.
(From owr own Correspondent.)

NEwW Yorg, March 21st, 1900,

THE financial situation is the absorbing feature in the markets of
this country. The Currency Law just passed ensures an immediate
increase in the volume of currency to the extent of 10 per cent. of
the Bank Law capital, with the exchange of bonds now out, which
in the aggregate amount to 800,000,000 dols., and which money
will be issued by the formation of new banks, an enormous increase
in the circulation is assured,

There is certainly a very great demand for more money because
of the extraordinary industrial and commercial activity in all direc-
tions from Cape Nome to Southern Mexico, The iron trade is more
active than a few days ago.

Great combinations are not anxious to push these advances, but

nise that the influences behind the market are bound to
establish a higher level of values. The prospects for railroad con-
struction are very Hattering. Inquiries from west of the Mississippi
region show that the greatest activity in building will be there,
Inquiries from Japan and other far-off points during the past few
weeks would figure up 30,000 tons for steel rails. It is intimated
to-day in some circles that steel rails will be advanced to 36 dols.,
and ultimately to 39 dols. There is a veryactive demand for girder
rails for trolley lines, the construction of which will assume very
large proportions during the coming year. Copper is firm ; tin 1s
high ; spélter 1s active ; lead is in abundant supply. Electrical
interests are all doing a good business, and preparations are being
made for still further enlargements during the coming summer to
meet what everybody thinks here will be a continuous demand for
electrical equipment of all kinds. Money averages 6 per cent.
interest, and just at the present time there is a little apprehension
of a stringency over the confidence of the introduction of the new
legislative measures. A measure has been introduced into Co
to provide for the printing of 50,000,000 dols. worth of small notes
ranging from 5 cents to 5 dols, for mailing purposes. All engineer-
ing plants are overcrowded with work. All rolling mills are book-
ing as much new business as they care to take. Plate iron bas
advanced in price during the past few days 8s, per ton.

Naval ENGINEER APPOINTMENTS.—Staff engineer: A. W,
Turner, to the Argonaut, to date April 19th. Chief engineers:
A. Hills, to the Charybdis, and E. A. Short, to the Vivid,
for the Comus, undated. Engineers: A. S, Crisp, to the
Duke of Wellington, for the Chamois, and W, C, 8, P, Bartwell,
to the Victory, for the Sylvia, both in lieu of a chief engineer, to
date March 17th ; T. W, Cleave, to the Pembroke, to date March
Z3rd, and to the Argonaut, to date April 19th ; R. Spence, to the
Vernon, for uhn?e of machineay of steam boats other than torpedo
boats, and for electric light duties, and instruction of engineer
officers and engine-room artificers in electric light apparatus; and
L. J. Watson, to the Pembroke, supernumerary, to date March 23rd.

ROYAL METEOROLOGICAL S0CIETY,—The monthly meeting of this
Society was held on Wednesday evening, the 21st instant, at the
Institution of Civil Engineers, Great (George-street, Westminster,
Dr. C, Theodore Williams, president, in the chair. Reference was
made to the loss which the Society had sustained by the death of
Mr. G. J. Symons, F.R.S., who had held the office of secretary
from 1873 to 1899, except for the two years 1880-1881, when he was
president, At the annual meeting on January 1Ft]:| last he was
elected president for the second time, in order to preside over the
jubilee celebrations of the Society next month. Owing to being
seized with paralysis on February 14th, he had to resign the presi-
dency, and, as he never rallied, he died on the 10th inst. A vote
of condolence with his relatives was by the meeting.
Twenty-seven new fellows were elected, as well as two hon
members, viz.,, Mons. Albert Lancaster, director of the Belgian
Meteorological Service, Brussels; and Gen. M, A, Rykatcheff,
director of the Central Physical Observatory, St. Petersburg. The
fnllnmn%vpa. rs were read :—‘“The Ether Sunshine Recorder,”
by Mr. W. H. Dines, B.A.; ‘‘Remarks on the Weather Condi-
gnniﬂ of Hm‘:_:’ntu?mi{hip 'll'rn‘fk between Fiji and Hawaii,” by

aptam M. W. C. Hepworth; and ‘‘Comparison by Means o
Dots,” by Mr, A. B. MEHD{!WH". MUA amale s

-
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NOTES FROM GERMANY,
(From our own Corrvespondent.)

ALL branches of the iron and steel industries
continue very busy, and the works are in many
cases so well supplied with contracts that they do
not care to accept orders which have to be exe-
cated before summer. Prices show increasing
firmness generally, but during this week and the
last no official advance has taken place. The
tone all round remains strong and hopeful, spring
orders for home consumption coming in freely,
and foreign demand has also been fairly good,
especially for structural iron. Pig iron is, of
course, stiff in price and in very good call, but as
scarce as before. The production of pig iron in

Germany, including Luxemburg, was for February
of prafunt year 620,707 t., of which 121,009 t.
were fo

e and spiegeleisen, 32,768 t. Bes-
semer, 3! ,%?‘t. basic, and 111,945 t. foundry
5‘% Output in January of present year was

,012 t.; in February last year 625,158 t. were
28th
uced,
the year

produced. From January Ist to Februa
of present year 1,279,219 t, were p
against 1,282,779 t. for the same peri
before.

A rise in the demand for plates and sheets has
been noticed both in the Siegerland and in the
Rhenish-Westphalian district, consumers trying
to buy as much as they can get at the present
rates, because advances are expected for all sorts
of plates when the spring tmsgc developes more
strongly. Exceedingly brisk employment is re-
ported to be going on at the machine shops, and
the locomotive and wagon factories have, perhaps,
never before been so busy as during the past few
mnndtha, while prospects for fresh work are very
good,

The situation of the wire and wire nail busi-
ness, which has previously been stated as improv-
ing, was remarkably firm last week. The wire
nail manufacturers are at last profiting from the
Ez?arnl upward tendency in quotations, and are

ng quite a remunerative trade now, at least
so far as regards inland demand, export being
still weak and limited.

German total export in January and February
of present year was 5,025,2%? t., against
4,556,023 t. in the year before, plus amounting
to 469,214 t. Coal, corn, wood, drugs, show an
increase, while export in earth, ore, and iron
shows a falling off against last year.

Spring orders come in pretty regularly on the
Austro - Hungarian iron market, and some
branches are in fairly good occupation, but as
many works had to limit, or even suspend, opera-
tions in co uence of the colliers’ strike, makers
find it very difficult to supply the quantities re-
quired. Products of the Austrian iron industry
have for the first time successfully competed on
the Constantinople iron market with articles from
other countries, and several contracts for bars
and sectional iron were lately placed with Aus-
trian firms, both articles having previously been
imﬁr‘t&d from Belgium or England. Tools and
locks have likewise been sold in large lots to
Turkey, and there is little doubt that a good
business in the above-named articles, the quality
of which i= stated to be excellent, might be done
to Turkey, provided that prices remain so low as
to beat all other countries.

In the Falkenau district the colliers’ strike is
reported to have come to an end, nearly all the
men having resumed work on March 22nd ; from
other parts there have likewise been better
sccounts given, and the number of the strikers
15 decreasing.

Firmness and activity are the principal features
of the French iron market., Consumers who were
at first reluctant to pay the advanced rates fixed
by the works some time ago, have now come for-
ward very freely with orders, and numerous con-
tracts, chiefly in manufactured iron, were placed
in the course of last week. The advanced quota-
tions of 280f. to 300f. p.t. for merchant iron
No. 2, 310f. p.t. for hoops, 310f. p.t. for steel
wire rods, are firmly maintained. T' e ironworks
of the Departement la Loire et le Centre are show-
ing a strong inclination to raise their prices.

In Belgium ironmasters have likewise tried to
advance their rates, and the tendency generally
appears to be in an upward direction, but a rise
for girders that had been resolved upon could
not carried owing to underquoting on the
part of German works, which are selling girders
at 190f, p.t., free Antwerp ; and so the Belgian
mills had w be content with the same price. [t
i8, however, very likely that in spring and early
summer a rise for most articles of manufactured
iron will take place, the outlook being bright in
all trades. Plates have been comparatively quiet
last week, and prices were a trifle less firm.
Demand and consumption in coal, coke, and
briquettes have been extraordinarily brisk, and
the inufdlutrm' 1‘ 1 anﬁabli?hment.s are : feeling }he
want of fuel very keenly, in spite of large supplies
that come in from abroad, ]gu.ring tllilg ﬁrﬂil;‘F;:wu
months of present year import in coal to Belgium
was 060,000 t., against 340,000 t. for the corre-
sfonding_ Peﬁad the year before. In February
alone 277,000 t. were imported, against
185.000 t. in the same month in 1899, Increase
was accordingly 70 per cent. for January and
Febr , 45,000 t. falling to Germany ; while
import in English coal rose 156,000 t. In coke
about 4000 t. more were lmported’ this year than
last, supplies coming chiefly from land ;
import of German coke went down from 34,845 t,
for January and February last year on 31,768 t.
for this year. Belgian export in coal during the
period above mentioned increased 90,000 t.;
export in coke, 19,000 t. agninst last year,

ENGINEERING NOTES FROM
SOUTH AFRICA.
(From our own Correspondent.)
Maritzburgh, March 3ed.

THERE can be no question now of the compara-
tive harmlessness of wounds caused by the
Mauser bullet, and the Boers are having recourse

to *“ nicking " the heads, and wherever ible,
are using the Martini-Henry rifle ins of the
Mauser. It is quite probable that the burghers’

tment with their new weapon has had
ng to do with the distinct falling off in the
stubbornness of their resistance which has been

disap

noticed in recent engagements. It is surely
making a farce of war to insist upon the use of
ammunition which does not disable an enemy un-
less it kills him outright or breaks a bone.

As to lyddite, it seems to have satistied all
reasonable expectations, though coming far short
of the exaggerated ideas some people had formed
of it. Aectual exrun‘enca of the explosive shows
that a 4 Tin. shell will breach a 4ft. earthen or
rubble rifle parapet, but as it bursts on impact it
is doubtful whether it would prove of much use
against the 6ft. masonry of a fortress or against
naval armour. The picric-acid fumes which arise
from the exploded shell do not possessthe deadly
power ascribed to them, They are simply non-
respirable,

Lord Roberts' success has put quite a new
complexion on the outlook, and much more
cheerful views now prevail in business and indus-
trial circles. Already orders for pumping and
other plant have been cabled home in connection
with several of the Witwatersrand mines, The
majority of South African opinion is that there
will be but little fighting once a British army
enters the Transvaal, and the Boers ap to be
basing their hopes upon continental intervention
rather than upon the defence of their strongholds.

At the annual meeting of the De Beers Com-
pany the other day Mr. Rhodes justified the
heavy expenditure which that company has under-
taken upon cold storage plant at Kimberley and
the Cape ports. There is no question that as
soon as the war is over there will be a vigorous
demand throughout South Africa for refrigerating
machinery, both on public and private account.
Hitherto the country has been content to depend
for much of its food supplies on tinned stuffs, but
with Australia now pouring in consignments of
fresh meat and dairy produce this can no longer
continue.

UxiTep Kixaposm RarLway OFFICERS' AXD SER-
VANTS' ASSOCIATION.—Speaking at the anniver-
sary festival of this Association on Wednesday
night, Mr. J. Lloyd Wharton, M.P., said that it
was noteworthy that during the past year there
had been an absolute minimum of accidents to
p;fengers, and, he hoped, to railway servants
also.

TRADE AND BrUsiNESS ANNOUNCEMENTS,—The
business of the Pridmore Molding Machine
European Agency will in future be carried on by
J. W, Jackman and Co., who are removing to
larger promises at 39, Victoria-street. Besides
the Pridmore machines, J. W. Jackman and Co.
represent the Whiting Foundry Equipment Com-
pany of Chicago, makers of the Whiting cupolas ;
the S. Obermayer Company, of Chicago ; and the
Buffalo Forge Company, of Buffalo ; and make a
speciality of foundry equipment in all its branches.
—The Patent Shaft and Axletree Company,
Limited, has opened London offices at Members’
Mansions, 36, Victoria-street, S.W., under the
management of Mr. Lincoln Chandler,—Mr, F.
T. Marshall has been appointed to be a director
of R. and W. Hawthorn, Leslie, and Co.,
Limited, Engineers and Shipbuilders, St. Peter's
Works, Newcastle-on-Tyne, his father, Mr. F. C.
Marshall, having retired from the board.—The
Epstein Electric Accumulator Syndicate, Limited,
have granted to W, 0. Rooper and Robins, elec-
trical engineers, of Stafford, the sole licence to
make and sell Epstein accumulator plates and
storage batteries. W. O. Rooper and Robins will
manufacture the plates by Mr, Epstein’s original
process with the assistance of many of his staff,
at their new works at Stafford.

NEW CompraNies.—Henry Pooley and Son, 1900,
Limited, is a company with a share cupital of
£130,000, divided into 13,000 5 per cent. cumu-
lative preference shares of £5 each, and 65,000
ordinary shares of £1 each. In addition to the
share capital, the company is now issuing £70,000
4 per cent. first mortgage debenture stock, re-
deemable at the company’s option on or after
January 1st, 1915, at 105 on six months’ notice,
and in the event of the stock becoming repayable
before that date, it will be repayable at the same

rice. The company acquires the business of
enry Pooley and Son, Limited, weighing
machine manufacturers and engineers, of Liver-

ol, London, Belfast, &c. The purchase price

as been fixed at £180,000, payable in cash, but
the vendors are prepared to accept any amount
up to £60,000 in debenture stock, and up to
£65,000 in ordinary shares.—On the 21st instant
a company was registered by Jordan and Sons,
Limited, of 120, Chancery-lane, London, under
the title of John Langfield and Company, Limited,
to aequire and take over the business of
engineers now carried on under the style of
John Langfield and Co,, at 11, Blackfriars-street,
Manchester, and Furnace-street, Dukinfield,
Chester. The nominal capital of the company is
£10,000, divided into 10,000 shares of £1 each.

DivipeNDs AND Reronrts,—The report for 1899
of A. and J. Stewart and Menzies, Limited,
states that the net profit amounts to £130,301,
which, with £9743 brought forward, makes a
total available balance of £140,044, Interim
dividends at the rate of 6 per cent. on the prefer-
ence, and 9 per cent. on the ordinary shares have
been paid, leaving £107,044, which the directors
recommend should be appropriated as follows : —
To depreciation account, £25000; to reserve
fund, £25,000 ; final dividend at the rate of 6per
cent. on the preference shares, £10,500 ; final
dividend at the rate of 11 per cent. on the
ordinary shares, making 10 per cent. for the year,
£27,500, leaving to be carried forward £19,044, —
The net profits of the National Electric Wiring
Company for the past g;nr amounted to £1785,
and after including £1222 brought forward, and
writing off £1225 for depreciation and reserve on
contracts, the balance permits of a dividend of
3 per cent., and the carrying forward of £281,—
The report of the directors of Robey and Co, for
the year 1899 states that after writing off £6105
for depreciation, there remains a net profit of
£36,860, Deducting debenture interest and
adding £351 brought forward from the previous
year, there i= a balance of £30,255 available for
division. The directors recommend this sum to
be appropriated as follows: To the payment of
a dividend of 6 per cent., amounting to £16,698,
adding £11,000 to the reserve fund—thus in-

ing that fund to £40,000—and carryi
fmm £25567. "

THE PATENT JOURNAL.

Condensed from *“The INlustrated Oficial Journal of
Patents.”

Application for Letters Patent.

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

16th Mareh, 1900,

5010. Fiscer Guipes for Musicarn INsTRUMENTS, P,
Marcuson, London.

5011. Sprixc Hixges, E. C. Hoffman, London.

5012. ArraRATUS for HoLpixo Breap, A, E. Edwards.
—(C. Friedrich, Germany.)

5018. Arparatus for Wricmisg, W. F. Stimpson,
London.

5014. Arraratvs for Weowmina, W. F. Stimpson,
Loudon.

5015, Crank Beariwas, H. H. Lake.—(Falyrad- Fabrik
Siiderland Theodor Hittebrducker ——.)

5016, Porovs Diarapacys, T. J. Holland and A, P.
Laurie, London.

5017. Raivroap Ties, P. A, Newton,—(The New Jevsey
Were Cloth Company, United States,)

5018. FirErproor Coxstructions, I'. A. Newton.—
(The New Jevary Wive Cloth Company, United States,)
5019. Fingrroory CoxsTRUcCTIONS, I'. A. Newton.—
(The New Jersey Wire (Toth Company, United States.)
5020. Firerroor CoxsTrRUcTiONS, P, A. Newton.—{(The

New Jevaey Wire-Qloth Company, United States.)

5021. Firerroor Coxstrucrions, P. A, Newton,—(The
New Jersey Wive-Cloth Company, United States.)

5022. Fimmerroor Cuxstruvctions, P. A. Newton.—{(The
New Jevsew Wire-Cloth Company, United Stales.)

5028. Firerroor CoxsTrRUcTIONS, P. A, Newton.—(The
New Jersew Wire-Cloth Company, United States.)

5024, WEaviING ArraraTys, C, Vorwerk, London.

50256, ACTUATING ARRANGEMENTS for ExpraxsioN
VaLves, R. Hardie, London.

5020. Rapiarors, F. Clarke, London,

5027. Firuing and Crosinag MEpicar Capsvires, F.
Panzner, London,

5028, PressvreE ReEpuciNe VaLnves, R, Hardie, London,

5020, Lvacack CarrigRr for Brovewes, W, J. Lloyd and
W. Priest, London.

5080. Brrrer-PROOF MATERIAL, T. Macdonald, London.

5081. Leather Skiviza Macmixes, C. H. Bayley,
London.

5082, ELecTrRICAL Crrm-our DEvices, A. Malignani,
London.

5088. ComprEssiNg Gas, A. [, V. Vriesland, London.

5084. Frusuisg Varves, W. E. Hinsdale, London.

5035. Marcaepox, L. H. Thomas, Londou.

5086, Tovs, L. H. Thomas, London,

5037. BorrLE SToPPERS, P. G, Hercht and L., H. Thomas,
London.

5088, GArMENT HancERs, G, C. Marks.—(W. F. Hall
and W, Donaldson, United States,)

5030, Morors for Roap VemricLks, A. E. Stirckler,
Londomn.

5040, Proprucisc AROMATIC CorLovming MATTERs, J.
Y. Johnson.—{The Badische Anilin and Soda Fabrik,
(Fermany.)

5041. BoiLgr Furxacgk, W. Broadbent and J. Beaumont,
London.

5042, Boors, W. F. Biggs, London,

5048, AvrtomaTic CovrrLings for Cars, J, Cameron,
London.

5044. MEANs for SurroRTING BLixps, A. W. Bentley,
London.

5045, Propucing PrixTing Brooks, A, T. Woodhead,
London.

5040, EvectrIciTY METERS, A, Wright and the Reason
Manufacturing Company, Ltd., London,

5047. PrEsErRvING UxcooxkeEp MEear, &c., E. Natho,
London.

JM48., REeFrigEraTORS, F. Gerhard
London.

5049, BARASCOPE or WEATHER Ixpicator, E, Reddiess,
London.

5050, AsvcHroNoUs Rotary CoxvERTERs, W. P
Thomson.—{( Hesiox Electvicitats Actien Gesellachapt, Ger-
. )

5051. Murmiree LuesricaTor for Macnixery, C. Lang,
London.

5052, ApveErTISING on PAvEMEsTS, T, E. Andrews, Bir-
minghuin.

5058. Ispicatiza Seeeps of Rorarion, A. Mallock,
London,

5054. Macuixe for Comrosing Tyer, G. A. Goodson,
London,

50565, VaLves for HyvpravLic Presses, J. Jacobsen,
London,

5056, Maxkive Propucers for MorpanTING PURPOSES, F,
M. and D. D. Spence and T. J. I. Crig, London.

5057. Maxkixa CeErTAIx ProDpDvors for MORDANTING
Porroses, F. M. and D. D, Spence and A. Shearer,
London,

and R, Berg,

17th March, 1900,

5058, Provons, E. A. Probert, Worcester,

505%. A FerrEr Locator, E. A. Probert, Worcester.

5000. ArracHED OPENER for ExveLorrs, D, W, Haddon,
Birmingham.

5061, BorrLe HoLper, &ec., J. and J. Maxfield, Shef-
field.

5062. CoNpENSING STEAM, H, T. Newbigin, Neweastle-
on-Tyne.

5063. Pxevmatic Hamumers, G, and J. H. Nutter,
Burnley.

5064, Srir Hooks for Steamers, H, Dansey, Tedding-
ton, Middlesex.

S5005. Socker and Seicor Draiy Pires, J. A. Reid,
Glasgow.

5066, BLEacriNGe TEXTILE Fanzics, H. Hadfield, Man-
chester.

5007, Wacox CovrrLiNg, J. Edwards and W. Morgan,
Bristol.

5068, Maxgixg Buckire Toxaurs, 8. Greenfield, Bir-
mingham.

5069, IsvERTED ELEcTRIC ARc Lamps, H. M. Darrah,
Manchester,

ﬁﬂ;‘lﬂ. Musicar Tov, T. W. and M. Masters, Notting-

AN,

5071. DEcoraTING Tiues, G. Thorley, Hauley.

5072, Evectric IxcaNpescENT Lame Houpgrs, G.
Bayliff, Liverpool.

5073, LETTER BoxEes, S. A. Collis, Birmingham.

5074. Propovers for CorovriNag Matrers, W, H. Claus
and A. Rées, Manchester,

5075. DesTiNaTiON INDIcATOR for TRamcams, J. Cald-
well, Glasgow.

5076. ViEwing ENLARGED Pirerores, J. E. Thornton and
C. F. 8. Rothwell, Altrinchaimn.

5077. Device for Hostsmes, G. Chard, Bristol.

5078, Pristize MacuiNery, W, H. Lock and W. D.
Ross, London.

5079. Corrivg Toors of Excravine Macuixes and
GrixpERs for same, W. H. Lock and M. Bar,
London.

5080, MicromeTERS, W. H. Lock and H. Isherwood,
London,

H051. Rekvixe Macwmises, H. M. Girdwood, Man-
chester,

5082, StEam Trars, T, Allison and F. Shaw, Halifax.

5083, VesTIiLATING MINEs, C. P. Kenyon, Glasgow.

5084, GuTTER PaTTERN RoLLixe Macmixes, D, M.
Drummond, G w.

5085. REGULATING the ARc in ELEcTRICAL ARC LaMps,
E. L. Thorp and L. B. Codd, Leeds.

5086, MaxoLiNg MacuIxg, J, E. Wisart, Crosshills, near

Helﬁ_hlny.

5087, TrRAvVELLERS' Compaxion, H. Keane, Cork.

5088. Bowping for ELecTRicAL Coxvpuerors, R, Thom-
son.—(C. Brown, Switzerland,)

6080, ExpLosiveE Gas Exaings, A. Dougill, Bradford.

5090, RETURN STEAM TRAPS, T. W. Mitchell, Bradford.

65091, Breap Boxes, F. Schmidt, Berlin,

5002, A1r ProPELLERS, P. Y. Alexander, London.

5008. ApparaTus for STRETCHING FABRICS, J, Westley,
Manchester,

5094. REapixc Marxk, L. Gillrath, Cuologne,

501;;5: Making Tapre Leos and Boopy, T. Bashforth,

mimﬂﬂmnumc SuvrreEr, 8. D. McKellin, Man-
chester.

bﬁl{'ﬂh]{an NaiLs for Boors, E. J. Smith, Ystalyfera,

.

5008, MaxiNo Bricks, Hall and Boardman, Limited,
and J, Hall, London,

5009, Fire Arms, 8, N. McClean, London,

5100. Lappers, J. J. Howard, London,

5101. Momive Frvip Operatep Hamuers, C, H, John-
son, London,

5102, RecepracLE for the Srorace of Correg, J. Rohde,

Berlin.
5103. Poraro Hanvestise Macuing, H. Harms and H.
elke, Berlin,
5104. Mercerisisc Aevaratuos, H. E. Aykroyd and J,

Graham, Liverpool.

5105. Taking Brarixcs on Boarp Smie, J. E. Bohm,
Live 1.

51006. Warterrroor DEvices for VEricLes, H, Willimus,

Lira;pool.

5107, Prackkr Howe and Pockgr FastExEmrs, M.
Evaus, Liverpool.
5108, MANUFACTURING
Huaacke, Liverpool,

5109, Dryivo TextiLes, A. Pitsch, London,

5110. METALLIC PENS, J. L. Petit, London,

5111. Packing VaLve SrixpLes, E. C. R, Marks.—(H&.
Seott, China.

5112, Briton Mecuaxism for Sgwise Maocmixes, 1),
Noble, London.

5118. REapisa-1x Carps for Looms, C. Vorwerk,
London.

5114. AIr Tupes for Pxerumatic Tires, H. E. Pope,
London.

5115. DBraxes for Verocirepes, J. E. Challoner,
London.

5116, Fruuise and Welemxe Grais, R.
London.

5117, Tars for Barrers, F. Parsler, London,

5118, CommiNaTioNn MuzzLE for Horses, W. C. DPeters,
London,

5119, Pescin Cases, F. W. Golby.—(A4. Brawchle,
Nuisgen. )

5120. Cuaxcine Fiums, C. and W. Beck, jun., London.

5121. WheEeLs, A. Feist, London.

5122. Oruaxic Bromo-comprousps, C. D). Abel.—(Articn-
Gesellpchart fur Andia Fabribation, af rlin,
Germany.)

5123. lopo Comrounps, C. D. Abel.—{(Adcticn-Gesellschagt
Juir Awilin Fabrikation, Berlin, Germany.)

5124, AxrLE-poxes, A. Katona, P. Varga, and J. Krom-
pecher, London.

5125, PRESSURE-INDICATING APPARATUS, H. G, Prested,
London.

5126, Propucing DesioxNs on Carps, J, Y, Johnson,—
(Lt Sociiteé des Dessing Industriels, Paris, Franee.)

5127, RoLLeEr Bramizcs, H. L. G. M. Zornow, M,

Lﬁi){zigor, and H. Lowenstein, London.

5128. VaLvE GEAr for Steam Excixgs, L. SBerpollet,
London.

5120, Covrrincs for Hose Prees, L. de L. Wells,
London.

5130, CoxvErTiBLE SHIELD, T. W. Offin, jun., London,

5181. FrEg WHEkL GEAR for Cycires, J. A. Holyoake,
London.

5182, Ovexs, C, Teschske, London.,

5123, CommiNED BHI1ELD CArT, W, C. Cowie, Londun.

51?{4.13']'1’?:“' riTING MAacHixes, R, Robertson, Wishaw,

5135. MErcURIAL THERMOMETER ALARMS, A. Morley,
London.

BuiLpisxc MATERIALS, A.

Brown,

5186, INTERcOMMUNICATION TELEPRHONE SyYsSTEMS, M.
Byng aud F, G, Bell, London,

4187. lfﬁmnnlmrzur Evectric Lames, W. C. Gule,
London.

5188, Loows, The Radax Pneumatic Tire Company,
Limited, and W. Caldwell, London.

5180, SPEED-cHANGING GEAR, G. Iden, London.

5140, SAFETY ATTAcHMESTS for Prmses, A, Milllor,
Loondon.

5141, Guimxc the SavtriE in Looss, . Schusidt,
London.

5142, AscErTaINING the SEerion of Brams, W, Dol
London,

Lk Maek, 1900,

5143, Draivizg GRaAr for Bievewes, J. J. I, Arvter, Biv
mingha.

6144, CLoSET-SEAT BrRACKET, G. Sharpe and A, 1., Haas,
London,

5145, DBrackers for SueLves, H. Martin, Stoke-on-
Trent.

5146, Frrmixas for Evectric Licarixag, F. Shaw and 1,
Greenfield, Birmingham.

5147. WATER HEATERS, G. Rose, Glasgow,

5148. Toy, C. R. H. Pickard, Leeds,

5149, Roap Macapam ScariFiErR, W. Lambert, Hors.
monden, Kout,

5150, ““RKaviran " Prate Powbper, D. Roose-Jones,
Birmingham.

5151. REapiLy REcorpinG Games, W. Bradford and .J.
Hallam, Leicester.

5152, UxiversaL VaLve Joixt, A. Trueman, Bir-
mingham,

5158. PrevesTiNg the StTixgivg of Barmrris, A, J,
Barratt and F. H. Westwood, Birmingham,

5154, ErLgcrric Tracrion, 8. G. Bennett, Walver-
hampton.

5155. HErrixG Fisnixnog Boats, J. A. Duthie, Dundee,

5150, Canpresticks, J. R, Dix, Corris, Megionethshire,

5157, Drivizo MecHaxiss for Cyores, J. Shellabarger,
Kingston-on-Thames.

5158, ImpPLEMENT for GaTHERING Frult, M. J. Cross,
Kingston-on-Thames.

51560, REariNg Macaings, L. Sansarlat, London,

5160, INHALATION APPARATUS, C. Renault, London,

5161, CorrarsieLg Trirobps, C, de Redon, Loudon.

5162. CompeExsaTiNc Goversors, P. E. and F. Dazey
and A. Gregoire, London.

5168, ArracHameNT for Fastexize Baxpaces, T, Monks,

mont, Cheshire.

5164. ComBiNED MEasvriNG and DriNkixe Grass, T,
H. Purves, Edinburgh.

f.llllﬁ.ml;um- for SpraviNa MacHing, 8. H. Pillar,
Jublin,

5164, Haxp Crame, G. Wilkes, Southampton,

5167. ALTERNATING CURRENT ELECTRO-MOTORS, J. and
W. Yates and J. B, Bent, Manchester,

5168, SMOKE-PREVENTING ARRANGEMENT, G, Gregory,
London.

5169, Lavina Brioks for Bumpixg, J. H. Kuight,
Farnham, Hlml;'.

5170. Haxp and ForEarm Exerciser, L. J. I'helan,
London.

5171. Maxvracture of METaviic Sawrs, J. B, de
Alzugaray, London.

5172, OsraiNiNG Oxipes from ORgs, J. B. de Alzugaray,
London,

5178. Dry Procgss of Corving DocumexTs, B. Wechsler,
—(M, Levi and Dy, Bendir, Genmmy.h@m

5174, HaxprLe-paRrs of CyoLgs, W, H. , Lomdon

5175, Pxrusmatic Tvees, C. M. Johnson, London,

5176, Jomxine MeraL Svrraces, C. A, Day.—(J, @,
White, United States.)

5177. MEraL Joixt, C. A. Day.—{(J. &. White, Unitend
Stales,)

5178, Conxecring Canrgs, C. A. Day.—(J. G. Whkit.,
United States.)

5170, TooL, &c.,, C. A. Day.—{J. G. White, Unitwni
-'ﬂﬂ-frl.}

5180. Prxs, W, A, lsmael, London.

5181,  Door-cLosiNc MecHaNisM, &e.,
London.

5182, Tirg, T. Burrell, London.

5188. Locks, H., E. Newton.—(H. . Carleton, Unitel
Stirles,)

5184. Tramwavs, F. B. Aspinall and A. J. Ireland,
London, _

5185, Tonacco Pirk, A. Wyllie, Loundon.

6186. CoxrroLuiNg Frow of Fruips, T. 8. Martin,

London,

H. Wand,
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5187. TELErRoNE-CALL REcorpeEr, A. E. Lamkin,
London,

O188, Tosacoo Pieg, C. Clement and J. Collomb,
London.

5180, Towacco Preg, C. Clement and J, Collomb,
London,

5190, Curring Macnings, A. McDonald and E. E. Turner,
London,

5191, Erkcrric Car Heatring SvstEMs, The Westing-
house Brake Company, Limited.—(F. . Newall,
United States.)

511&. Hmulm for Doors and Gates, J. H, Pentland,

ve .

ﬁlﬁ mmi-lurnmzumn APPARATUS, (i, F. Lebioda,
JAvVe .

614. Hearisa Arparates, J. MeHardy and J. H.
Reeves, London.

5195, Lave-savixe Device, W, de Lombardo and K.
Pelizon, London.

51,  ELECTRIC TELEGRAPHY, C. Adam - Randall,
Loundon,

5107. Temeronary Bivpers, A. J. Boult,—(Jones Per-
petual Ledger Company, United States.)

0198, Tourmines, H. Jl‘ Ashton, London,

5199, Cycug, H. Glade, London,

5200. PREVENTING RAiLway AccipEsTts, E. Lawrence,
Lamdon.

5201, Secvriza Hues of WageLs, H. P. Childress,
London,

6202, Devices for Horpixa Sueer, W. M. Ashton,
London.

6208, Aimr Brage, 5. Lakerda and L. Nikolajeff,
London,

5204, Towing SysTEMs for Caxars, &e., P. M. Justice.
~—(Colunibia and Eleetvic Vehicle Company, United
Staates.)

5205, Tursmne ox Gas, H. Burtles and O, V., Siguardsson,
London,

52086, Lockixa Devicg, H. C. Walker and C. W. Hildred,
London,

5207. Cruren GEAR, E. R. Balwey and the SBalwey Free
Wheel Gear Company, Ltd., London,

6208, Gavars, R. G. Brooke, London,

5200, Fixina BAsiNs of WATER-CLOSETS, N, E, Cooke,
London.

5210, Luskicatisg AxieEs and BSuarms, F. Sirth,
London.,

G211, Uyverrs, E. J. Hitcheox, London.

5212, Lare Beurs, E. O, Spetmann, London,

5213, Stups, T. G. Hull, London.

5214, Tar for MEasvrixe Liguips, H. 8. Watkins,
London,

5215, Croars and CicarerTEs, J. H. McLean, Wolver-
hampton,

6210, IncaxpescExT Lames, A. J. Boult.—(A. Blondel,
Franee,)

5217. War Smierps, M. M. Smith and A. P. Koe,
London.

S8, BrEpcH-LoaDING SmaLn Arms, T. R, R, Ashton,
London,

5219, Toors for Facixe Vauve Sears, T. L. Evans,
London.

5220. Garrers or CoveErinas for the Lkas, T. W. Hill,
London,

521, IstrisvTing ELEctRic Currexts, (G, Davis,
London.

5222, Excines, J. M. Evans, London.

5228, ByarL Fire Arums, G, Roth and C. Kruka,
London,

5224. Propuctiox of Wire Gavze, F. Ulrich,

London.
6225, Lerree Wixpow Burixp, J. Hart and G. Romp,
London.

wﬂt .ﬂ'fﬂr{'!ll' lml

5230, Covrring Cars, J. Kordin and E. von Noury,
London,

52%‘-'. Coorixa Omns, W. Fraser and J. Bryson,

w.

5228, STERILISING RECEPTACLE, I. L. Roberts and F. 8.
Duncan, Glasgow,

5220, Borax and like Comrovxps, T. L. G. Bell,
London.

5280. Crrrivo Swors or Grooves, R. J. Lines, North-
ampton.

5281. AtwospHERIC Oin DBurxeEr, &c¢., C. Scouller,
G w,

5232, BarTERIES, P. Kennedy, London,

5288, Sears, N. K. MacKenzie, Dundec.

5284. DBAcK - PEDaLLING CycrLE Bragg, J. Allen,
Lelcester.

5285. Bricina Oraxaes, W. A, Craig and J. Robbie,
Dundee,

52486, Device for CLeanixa Kwives, H. Burraclough,
Liverpool.

6287, Scoreming Frax, T. F. Mackie and G. Shaw,
Belfast,

5238, Loow SnutriE Easixa Devices, H. Ryeroft,
Bradford.

5289, HaxDp CloARETTE-MAKING Macmixg, B, Fisch,
G W,

5240. EpvcarioNar Buacksoarps, . W, Steele, Liver-

fﬂﬁﬂ Cararoaves, H. R. Richards, Birmingham,

5242, CarrorUNDUM ARTICLES, W. ). Johnson.—(F. A.
J. Fitzgerald, United States,)

5243, Y Curistvas Carp Aveum” LEar, J, Goulden,
Blackpool,

244, Cvere and Warkixa Suog, W, J,
Birmingham,

5245, Castonrs, G. Mason, Birmingham.

6246, Lawxy Mowgrs, W. Lumley and E. H. Letts,
Stockton-on-Tees.

5247. CyvrinpeRs for Motors, N. Vincke, London,

248, Furxaces, E. Tharaud, London.

6249, Gas and Liguip BorsERrs, J. Sala, London.

5250, Driving Gear for Cyores, W, King, G w.

5251, Coxsrructing Grass LETTERS for Siaxs, J. Price,
Birmingham.

5252. Reoviarizo ELectric Motors, L. Higginbottom,
J. H, Hindle, and T. Mannock, Manchester,

6258, ArparaTus for DisiNFecTING Dratss, J. E. Lewis,
Manchester.

5254. Bopy Svrrort for CvcLE SappLes, E. Wever,
G w.

5255, Cuorrmiya Cuexicg, J. J. Buckley and R. White-
head, Manchester,

5250, SarEry Matou, F. G. Lynde, Sevenoaks.

H257. Winpinc Bosmins, W. G. Heys.—(J, Scott, R.
Varley, and J. C. Anderson, United States.)

5208, The MacpoNarp Revorviag Guw, J. B, Mac-
donald, Aberdeen,

5250, Box Togs for Boors, G. L, Preble, London,

6200, Beer Sveraons, J. House and E. W. Lancaster,
London.

5361, SteriLisivg Hors, J. House and E. W. Lancaster,
London,

5202, Cicarerres, W. Pullen, Birmingham.

5208, Rotaring Coorn Camwer, G. Fido, London.

H264. WErtonixg ArParaTus, A. J. Boult.—(The Coin-
puting Seale Company, United States,

6205, Loowms, A. h. Edwarda.-—{ﬂ . Drew, United
Srdl'l!l;

n2id, Lgn:a, A. E. Edwards.—((. H. Dveir, United
Staites,

h 67. wfm Caxns, F. Remsbery and J, A. Samuels,
London.,

5208, SorprriNGg Irons, J. Hitrlimann, London,

C. Carter,

5300, ApparaTtos for DrivLisa, &e., G, F. Restall,
n.

5270, Miitary Smierp, G. Harrison.—(R. A. Bush,
Crnanda,)

5271, Cimovrar Saws, B, Leitmayr, London,

56272, Crawmps for TesTERING MacHiNes, C. L. Weichelt,
London,

5278. Macmixge for Pouismixe Hiprs, E. H. Brown,

o, ELECTRO-DEPOSITION Of METALS, W. Y. Buck,

sondon.

56275, Prixtina Tyre Bars, E. V. Beals and F, A. Gray,
London,

5270, Corser BELTS, B. H. Jacobsen, London,

5277. Maxvracture of Boors and Snoes, L. Lajanthe

London,

527S. Stravs for Boors, H. H. Lake.—(The Shawmut
Machinery Company, United Statea.)

5279, Barr-cocks, H. H. lake.—(J. W. Dielinson,
United States.)

5280. Craxks for Suarmiya, C. L. Kindsfatter,
London.,

5281. STEAM JPOWER
London,

5282, Firk Excings, A. Kernreuter, London.

5288, Saxp Boxes, E. F. de Witt, London.

5284. DEEP-WELL i’Uuﬁi, S. H. Efuualieh. London,

5285, Girpers for CoxstrucTiNG BRiDGES, H. B. James,
London.

528G. MatTRESs FiLLER, N, L. Johnson, London,

5287. Tovs, J. G. Dauber, E. 1. Ruth, and O, K. Fisher,
London.

5288. CoveRrs for CLosgT SEATs, D. Grant and A. Mac-
pherson, Loudon.

53580, STEAM StEErRING Exarves, W. Pepper, London.

5200. A NEw SCREW-DRIVING APPARATUS, F. Gude,
London.

5201, MacuiNes for Measvring, E. L. Giles, London.

5202. PRoOJECTION APPARATUS, J. J. Frawley, London.

5203, Leap Presses, W, P, Thompson.—(Aecumitlatoren
wnd Blectrvicitits Werke Aet.-Ges. vorui. W. A. Boese
and Co., Gerinany.)

5204. ErEcrric BeErLs, W. R. Wynne, London.

5205. Varour Bata Arpanratus, A, Pfister-Schmid-
hauser, London,

5206, Smirts or SHirT Froxts, R. Ripley, Liver-
pool,

5297, Prres, G. H. F. E. M. Drenckhahn and C. H. A.
C. Sudhop, Liverpool.

5298. REcErracLEs for Maxvmre, A. J. B. Morris,
London,

5200, InoNING ArPARATUS, A. J. Boult.—(Mildler and
Hager, Geruany.)

5800. IntErxAL Compustiox Morors, A. Misch,
London.

5801. ApparaTus for MEasuriNe Distaxce, F. H.
Zaiser, London,

531112. ﬁlu#ﬂ and Croarerte Hovupers, H. Blikslager,
sondon,

5808. Latug Cextres, J, and P, Kirner, and E. Mahla,
London,

5304. ArparaTyus for Roasting, E. G. Martin, London,

5305, ExrrosioNn ExciNg, . Pollak, and A. Spitz,
London.

5306. Arracwing Spring Sipes to Boors, R, Fendler,

InsTALLATIONS, F, Sargent,

London.

5307. Proroararuic Apraratus, E. A, Harndy,
London.

5808. Ixprcarinag Warer LeveEL in Boirers, I'. N.

Grammelgaard, London.
5800, Rake for Uenoorisc Dasaes, J. 1L
London,
5810. Makmng Croans, W. Tice, London,
6311, Isvarip Lirremrs and Batus, C,
London.
5312, Tires, E. R, Steinhardt, London,
5313. Tires, E. R, Steinhardt, London,
5814. PrEvENTING Locks from Beixe Moven, F. J. J.
Gibbons, London.
5815. Crotnes Homrses, T. J. Jones, London.
5316. Forpixna LAappers, 8, J, Mercer, London.
5317, CommiNeD Gas Brasr Furxaces, J. K. Stewart,
London.
5818. Curmisa BoiLer Temes, J. Mackenzie, London.
5319, FurNack for Maxiyg Carcivm Carsipe, G. W.
Emmerson, and J. Ward, London.
R. Buff-Stiinzi,

5320. Dovcugs and INJECTIONS, J,
London,

5821, PraTes f&r Storack Barrerigs, H. J. Haddan.—
(C. A. Lindstvom, J, and T, Hewitt, United Statea.)
5322, CarcoraTivg MacuiNgs, J, Mallinann, London,
5823, MacuiNgs for Packinag Soar Powpkrs, P. Ney,

London.
5324. Orexine HerMETICALLY - CLOSED Tins, (.
Farquhar and R. North, London.

Beach,

B. Ulrich,

5325, HoLpina Brocks for StereoTyPE PLATES, J, H.
Simpson and E. H. Walker, London.
st March, 1900,
5320, Savroox Svcipixe Seirroox, W. 0. Brown,
London,

5327, InsTriepvTION of CURRENT for ELECTRIC TRACTION,
G. Davis, London.

5328, Curr ApausTtER, W. H. Entwisle, Manchester.

5320, CoxNpENSING ArparaTtus, E. Armstrong, Ports-
mouth,

5380, ReEcrammine Macmnes, J. T. Wicks, Birming-
hiam.

6831, " SELF-FASTENING " SAsi FASTENER, G. A. Pexton,
Birmingham.,

5332, Wixpow Wepaes, B. Parker and Co., Limited,
Birmingham.

5338, CYCLE SADDLE SECURING ATTACHMENTS, J, 13,
Brooks and J, Holt, Birmingham.

5334. SteExcn Trars, J. Bruce, Glasgow,

5335. SostamNise Froatixc Bopies at Ska, H. W.
Ibettson, Sheffield.

5336, Cumrrtaiy Baxps, B. Parker, and Co., Limited
Birmingham,

5337, TraMmoar SEATs, W, Mannox, Halifax,

5338. Picruore Svseexpers, B. Parker and Co.,
Limited, Birmingham.

5339, CorravsierL Baa, R. Philpot, Dublin,

5840, PortanrLE DriLvLixa MacHINE, W,
Burnley.

5841. METAL Tor for Damxkixa Cops, Gardner and Son,
Edinburgh.

5842, TravELLING MLk Cax, A, O, Evans, Pontypridd,
Glam,

5348. Frusmine Taxk, A. O.
Glam.

5344. Corx - PREPAYMENT MEcHaNisM, R. Kinnedy,
Glasgow,

5345, Loou-sHEDDING MECHANISM, J. Park, Keighley.

5346, Wasmivo Macuixes, W, H. Murton, W. 8. Varley,
and E. Murton, Keighley.

5347. BELT Driving GEar, J. White, Glasgow,

5348, PortanLEe Cookixag Apparates, P. Hoffmann,
London,

5349, Buxk Tray for use on Saies, F. J. Hill, Bir-
mingham.

5350, Sovergian Porsg, C. J. Trevitt, Birmingham.

5351, Straw Hams, W. Kronheim, Dresden.

5352, Rarcway SLEerEnrs, W. M. and E. G. Hodson,
London.

5358. ELecTrIC TrRACTION, E. H. Tyler, London.

5854, STEERING or MANEUVRING SHIPS, W, M. Walters,
Liverpool.

5855. MEcHasicaL Foo Siaxar, P.J. Fauchon, Hilden-
borough, Kent.

5356, ELrctric Casris, R. K. Gray, London,

5357. CARBURETTERS, E, Lisle and G. F. Prew,
London.

5358. Locks, A, B. Godrej, Manchester.

6359. DaLL Rack for PrEssvRE SpINpLES, F. O, Kolbe,
Birmingham,

5360, AximaL Trars, A. Lindemann, Berlin,

5361, Lampe Caps, E. G. Sheppard aud Nernst Electric
Light, Limited, London,

H862, Sproons, F. W, Kowalski, London.

5863. Mixcino Macmiwgs, T. Willinms, London,

5364, Lockiyo Borrres, L, Shilton, London.

53065. Lame Exmincuisner, J. Hinks and Son, Limited,
and H. D. Hinks, London,

3806, IncaxpescexT Bopies for Licmrmizg, O, Knofler,
London.

5367, TrREATING Fiarots MATERIALS, A. Masson and R.
Scott, London,

5868, FiLteriNG WATER, F. T. Bond, Gloucester.

5369, Takino Up SLack in BrRaAkKE Arraratvs, J. E.
Anger and J. J. Nef, Liverpool.

5370. FueL BriQUETTES or FIRE-LIGHTERS, J. P. Dalby,
Liverpool,

5871. ArraraTUs for DicamNa Porators, R. Battersby,

Liverpool,
5372. Porova Baris of Crav, M. Bradshaw, Liver.

1.
53%::0 ARTICULATED SvySTEM of LLEvERs, I'. A, Gagarin,
London,

H. Clegg,

Evans, Pontypridd,

5374. InTENsiFvING and Repvcixa FLoip PREsSURE, E.
J. Preston and F. L. Conway, London,

5875. DecoraTioss for Hats, E. H. Spencer, Coventry.

5876, EvectropEs for Evkctronvric PumRposgs, K.
Hopkinson and A. T. Smith, jun., London. )

5877. Beiswing of Yarxss, A, F. Spooner.—(&. Charid
amd P, Sterbeoq, France,

5878, Horsesnors, H. H. Lake.—(Budd Doble Tive Com-
pany, United States.)

5370, Drivize Gear, A. E, Finch, London,

5380, Crora FixisHiNg Arraratus, J. T. Lister,
London.

5381, Parer Hovpixe Device for TYPEWRITING
Macuings, J, Bodeman, London.

5882, BTEP-BY-STEF PRINTING TELEGRAPH INSTRUMENTS,
L. M. Casella, London,

5358, Masvractorg of Crormine, R. Haddan.—(C.
and 0. Wyers, and 0. Hirtet, Franee,)

5884, DELivERING SILVER Craxag for GoLp, H. and F.
Nehmer, London.

5385, PURE SULPHURISED DERIVATIVES of [INDOFHENOLS,
0. Imray.—(The Society af Cheical Industry in Basle,
Switzsrland.)

5886. CuaroinG PAPER CloARETTE Tunks with Tosacco,
0. Imray.—(J. Adivaz, Russia,

6387, WireLEss TELEGRAPHY, G, Marconi, London,

5888, Ramnway Sioxars, L. Coene and V., Gerads,
London.

5880, RAILWAY S16NALS, J. Shoecraft and C. C. Gardiner,

London,

5300, CvycLE-DRIVING MECHANISM, A. A. Brown,
London.

5301, Cvores, A. J. Boult.—(J. M. M. Truffault,
Franece.)

5802, Propucisc Aummoxia Courovsns, W. Ostwald,
London.

5308, StaNpARDs for ELECTRIC TRACTION, R. P, Strachan,
London.

5304, InsvraTors, &e¢., E. Nappert.—(0. Schasfer, Ger-
HuEny.)

5305, Guxs, J, H., Barry and H. G. Pemberton,
London.

530, ATTACHMENTS for VERIcLE WihEeLs, M. R, Ward,

London.

SELECTED AMERICAN PATENTS.

From the United States Patent-qffice Official Gazette,

639,299, ArrARATUS FOR MANUFACTURING STEEL OR
OTHER METAL Turrs, T, B, Sharp and F. Billing,
Biviingham, England,—Filed Juwae 30th, 1597,

Claim.~—In combination, the cylinder A adapted to
contain the billet to be operated upon, the ram or
pusher extending into the rear end thereof, the die

(639,299]) : a
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seated in a rabbet in the forward end of sald eylinder,
the eylinder C forming an enlarged continuation of
the cylinder A and the piercer working in said
enlarged cylinder C, substantially as dﬂﬂﬂﬂg!d.

639,407, ArraraTUS FOR AniUSTING ELEVATION OF
Guxs, J. Krone, Essen, Gevmany,—Filed April 21st,
18940,

(Taim.—In an apparatus for ndjusting the elevation
of guns ; index plates 1 fixed to the gun ; index curves
g h drawn on said index plates ; a standard a fixed to
the gun null.:imrt, a shaft ¢ supported in bearings 4 6 of
the standard, and in outer fixed bearings o , index
hands ¢ ¢ fixed to the shaft ¢ and extending over the
index plates ; a casing # pivoted to the shaft ¢ between
the sides of the standard, and carrying the sightin
beam », front sight », and back sight + ; worm whee
sector f and worm ¢ for turning the shaft, respectively
the index hands ¢ ¢ fixed thereon, in relation to the
casing # for adjustment to the angle of elevation due
to distance ; scale 1 and cross-piece 2 for reading off

[e35,407]
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said angle s worm » mounted in the standard a,
provided with hand wheel ¥ and engaging worm wheel
sector z on the lower side of the casing &, whereby the
ﬂming. sighting-beam, and index hands are turmed
together and the index hands adjusted for differ-
ence of level, as the sight line is turned up or down
toward the target, and the guns brought to the proper
elevation by turning them on their trunnions until
the ends of the index hands come up to the index
curves, substantially as described,

839,744. ArmosPRERIC StRAM Excing, F. M.
Leavitt, New York, N.Y.—Filal Janwary 1Sth,
1804,

(Taim.—An atmospheric steam engine having in lieu
of piston-rod packing a live steam chamber surround-
ing the piston-rod between the piston and the outer

[639744]
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air, and means for keeping said chamber filled with
stenm at not less than atmospheric pressure, whereby
léakage of air into the cylinder around the rod by
reason of the exbaust vacuum is prevented,

639,939, STEErRING AND WarriNG GEAR, K. Richand-
son, Glasgow, Seotland.— Filed November Srd, 1508,
Claiin.—The combined steering and warping gear
comprising a drum easing, a chain drum rotatable in
said easing, one of said parts being provided with teeth,
toothed pinions within said casing and gearing with
said mentioned teeth, a rotatable spindle provided with
apinion gearing with said toothed pinions, a worm

wheel rotatable on said spindle, a worm shaft for
driving the worm wheel, a capstan made in parts
separately connected together and having one part

[639933]
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connected to the worm wheel to turn therewith, anda
disc connected to the spindle to turn therewith and
separably connected to ong part of the capstan, sub-
stantially as described.

639.952. StEaM GesEraTor, J. K. Thorawerofd,
}.ﬂndrm, England,— Filed Deceber 22nd, 1897,
(Taim.—A steam generator comprising an upper
annular steam and water chamber having a remov.
able side, a fuel opening bounded by the chamber,
means for closing said opening, a lower annular

water chamber having a removable side, tubes con-
necting the under side of the ug::r chamber with the
upper side of the lower cham

arranged close together so as to form a combustion
chamber, and means for maintaining a fire in the
combustion chamber, substantially as deseribed.

640,051. APPARATUS FOR STEADYING OF GUNE ON

r, said tubes being

SHIPBOARD, B. Tower, London, Enoland.—Filel
June 20th, 1809,

(Maim.—(1) The conabination with a gun mount, a

gun, and a recoil eradle trunnioned on the gun mount
and in which the gun can slide, of the

gr}l'nmpu,
the hydrmulic gj‘ﬂm::n,m cvlinders governed by the
gyroscope, a swing frame suspended wunder the
gyroscope and connected with the pistons of the said
cylinders, the correcting cvlinder, a swinging arm
connected with and controlled by the piston of the
correcting cylinder, and a rod connecting sald swing-.

6540051
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ing arm with said recoil cradle, substantially as
described. (2) The combination with a gun mount, a
gun, a recoil eradle trunnioned on the gun mount, and
a sight carrier carrving a sight-bar, of the gyroscope
the hydraulic gyroscope evlinders, the swing frame
the suspending links for suspending said swing frame
from the gun wount, & suspended swinging rod con-
nected with the sight carrier, a bell crank, a lever
connecting one arm of the bell crank with said swing-
ing rod, and connections between the other arm of
the bell erank and one of the said swing frane sus-
pending links, for maintaining the movement of
the sight-bar in a vertical plane, substantially as
described,

640,115. SurErRuEATER, F. Diirr, Berlin, Germany.—
Fiod December 11th, 1897,

Claim.—The comnbination with a working cylinder
and the pressure pipe of an engine, of the super-
heater, interposed between the pressure pipe and the
working evlinder, comprising a housing constructed
with flanges, with a vertical partition, dividing the
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upgor irt of the housing into two valve chambers
an th a pendent heater having a vertioal parti-
tion dividing the heater into two chambers, the valves
located in the walve chambers, and controlling the
heater chambers, and the cap to the heater, whereby

communication is established between the lower ends
of the heater chambers, substantially as deseribed.
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