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employed and on the sick-list, but the total number
in receipt of superannuation benefit was ln.r%:ar by 53.
There was a net increase of 187 in membership, after
allowing for deaths and arrears of contributions. The
cost of benefits in the month was 14,157.. 6s. 1d., the
weekly amounts being about the same as in the month
previous.

The report of the Iron-Founders sa.i's that ¢ trade
does not improve so rapidly as we could wish,” but it
adds that there is a total decrease on the funds of
152. The expenditure still exceeds the income, but
certain general charges, such as salaries and rent of
rooms, account mainly for this. Still, the outlook
appears to be brighter ; there is more work in the
market, but the prices are very low, comdpet.ition being
very keen. “‘In the North of Fogland,” the report
says, ‘‘ matters are generally satisfactory, employment
being for the most part fairly good.” Shipbuilding
yards continue busy, several firms being enﬁuged in
extending their premises. In Yorkshire, with one or
two exceptions, the engineering branches are active ;
the firms cngaged in the manufacture of light engineer-
ing tools are very active, as also are the hydraulic,
tramway, and electrical branches, while the textile-
machine sections are also in demand. The total on
the funds was 3597, showing a decrease of 152. The
decreases were in respect of donation benefit, sick
benefit, and strike pay, but there was an increase of
eleven on superannuation allowance. The weekly cost
of benefits was 1160/, 17s. 8d., or about 1s. 4d. per
member per week. The total membership stood at
18,503, showing an increase over a year ago of 153.
The balance in hand stood at 84,544{. 3s. 3d., showing
a decrease of 1023/. 10s. 3d. in the month. The trade
returns from the branches show improvement, both in
the number of places and in the aggregate membership
in those places. Still, twentx'-seveu places, with 5539
members, report trade as ‘‘bad,” and sixteen, with 2325
members, a8 ‘‘ very bad ”’; but there is no discharging,
and only eleven are on short time. There is to be an
accident levy of 1s. per member in this year, in four
instalments of 3d. per quarter. There is a. good deal
in the report about labour representation, the union
being fortunate enough to have one of its prominent
members in the House of Commons. The member
regorts monthly on the political situation or on general
politics, especially in respect of labour, both in and
out of the House of Commons.

The roport of the Associated Iron-Moulders of Scot-
land is more favourable than for months past. There
was a net gain of 31 in membership, and a decrease of
107 in the number of unemployed. This is regarded
as satisfactory for the season of the year, especiall
as brighter weather is now expected, which will
give a further impetus to trade. The income for the
month was 1991/, 0s. 7d. ; the expenditure was 19511,
93. 9d., showing a net gainof 39/. 10s. 10d. Itisexplained
that the increase in funds was small in consequence
of payment of salari¢s, rents, &c., for the quarter.
There has been a marked improvement in trade in the
marine and jobbing shops, but in the light casting
shops it is still quiet, though not depressed. Disputes
oxist in eight shops in Scotland, all of which are closed
to members of the union. A full notice is given of the
{t;int conference of the Geuneral Federation of Trade

nions and of the Engineering and Shipbuilding Fede-
ration to consider what steps shall be taken to ensure
weekly payments of wages on the Clyde—a question
which might involve a stoppage of work. A general
conference of the various iron- moulders and iron-
founders’ unions in America and Britain is prog:)sed,
whereby a working agreement may be effected by all
such unions.

The report of the Associated Blacksmiths is more
encouraging than for a long time past. There was an
increase of 21 in membership, and a decrease of 33 in
the number of unemployed. Only 21 members wero
signing the vacant-book at date. There was thereforea
reduction in the amount paid as unemployed benefit,
but an increase in the amount paid to superannuated
members. There was a gain in funds of 123L. 14e. 7d.,
the balance in hand being 23,301/. 19s. 5d. It is com-
plained that trade is subject to great fluctuations—
there is a want of steadiness. It is stated, however,
that the stationary engine, locomotive, and clectrical
engineering branches are fairly good in the districts
covered by the society’s returns.

The report of the Amalgamated Society of Car-
penters and Joiners does not regard the condition of
trade as at all satisfactory, notwithstanding the fact
that there was a reduction in the number on unem-
ployed benefit of over 1000. It is pointed out that if
only one member in each branch found employment,
the total would reach 886. Still a reduction of over
1000 in the aggregate is something to be thankful for.
There was a total of 70,663 members ; of these, 4959
were on unemployed benefit, 1808 on sick benefit, and
1709 on superannuation benefit. A fresh dispute has

arisen between the United Brotherhocd of Carpenters
and Joiners in America and the Amalgamated Society.
It is alleged that the Brotherhod, so-called, has failed
to comply with the terms of the award when the
matter was referred to arbitration. Thisshows a poor
idea of brotherhood. It isstated that trade is nearly
a3 bad in America as in (ireat Britain. In Canada,
also, trade is far from good, and members of the
union are warned against the misleading glowin

accounts of the prospects for joiners in Toronto an

elsewhere. It is said that a very large percentage of

members of the unions are out of work, while hundreds | gial

of non-union men have been arriving, and are in search
of work. Owing to a dispute with a large joinery
firm in Norwich, members are cautioned not to fix any
work sent from the firm. It is said that the firm
refused to receive a deputation or to accede to the
terms of the union. In eight other places there are
disputes, thcugh not of a serious character. As the
financial position of the society is mot so good as it
ought to be, for the benefits provided, two suggestions
have been made : either to increase the contributions,
or reduce the benefits. The members have rejected
both ; therefore the council fall back upon special
lines to meet emergencies.

The Ironicorkers’ Journal for April contains a good
deal of matter of general intorest, but more particu-
larly relating to the iron and steel trades, such as
statistics of trade and reports of great firms connected
with the production of iron and steel. The Associa-
tion stands out prominently for Free Trade, and there-
fore statistics bearing upon that side of the question
have prominence. The general secretary of the Asso-
ciation has studied the question on the Continent as a
special commissioner, and in America as one of the

oseley Commission, and he is well up in the statistics
of British trade. The report of the proceedings of the
Midland Wages Board are particularly interesting at
the present time, because it gives an account of the
negotiations for a revised scale, as a basis for future
agreements. The draft scheme was submitted to all
the branches of the Operatives’ Association, as well
as to the employers connected with the Board,
and also to the \R’e sh Committee. Some suggestions
were made by the latter, in modification of the pro-
posals submitted, and there is every reason to hope
that the Board will be re-constituted on a basis satis-
factory to all parties.

The report of the Operative Cotton-Spinners’ Asso-
ciation is more satisfactory than for a long time past.
The weekly average of members on the funds was only
3.75 per cent., a8 against 3.84 in the previous month,
and 20.95 per cent. a year ago. The total member-
ship was 14,582 —a gaio of 83 1n the month, and of 519
for the past year. The officials dealt with 20 dispute
cases ; in the previous month, 21 ; and in the same
month of last year, 32. There were 18 claims for com-
pensation gent in to employers ; previous month and
same month a year ago, 15 in each case. There were
also 57 accident cases ; month previous, 46 ; same month
luﬁsgtl year,d37 The financial gain in the month was
5690, 1s. 1d.

The strike of boot and shoe operatives in North-
amptonshire had not terminated at the Faster holidays,
but it was reported that a number of non-unionists,
driven by hunger, had gone in. Meanwhile, the
decision of the Secretary of State for War had to
some extent reassured the workers that existing local
conditions as to wages would be considered in con-
nection with all such contracts. This might pave the
way for the reopening of negotiations on the basis of
the Fair Wages clause—a clause which ought not to
give unscrupulous employers an advantage over those
who pay according to the statement list.

Two Bills, regarded as of great importance, have been
introduced into Parliament, and read a first time under
thé ten minutes rule. But this matters very little.
After all, a debate on the first reading is of little
importance, for the measure itself is not in the hands
of those who try to criticise the Bill. It is on the
second reading only that a real debate can be effec-
tively made. The Bills in question are the Aliens
Bill and the measure dealing with the unemployed.
We shall hear more about them anon.

REFUSE-DEXTRUCTION AT Brusskrs.—We have received
a report by Mr. Lewis, Alderman of Public Works, of
Brussels, describing the installation made by the Horsfall
Destructor Company, Limited, of a destructor plant in
that city. The plant is situated on the Quai de Wille.
broeck, near the buildings of the refuse farm, in order
to group all the cleansing services. It is capable of in-
cinerating the whole refuse of the city of Brussels, the
population of which is 187,000 inhabitants, spread over an
area of 2475 acres, with a total area of 620 acres of public
streets. The Hamburg plant, also put down by the
Horsfall Company, was used as a type by the Belgian
authorities in the design of their own installation.

THE RUSSIAN VOLUNTEER FLEET.*
By HERBERT ROWELL.

TuE prominence ihto which the ships of the Ruseian
Volunteer Fleet have been brought during the present
war with Russia and Japan seems to make this a suitable
time to bring the fleet, and more especially the faster
portion of it, to the notice of this Institution.

CONRSTITUTION AND ORJECTS OF THE RU8SSIAN VOLUNTEER
FLEET ASSOCIATION.

. The Volunteer Fleet was originally founded as a mate-
expression of the wish of the more wealthy Russians,
especially those of Moscow, to assist their Government,
then at war with Turkey, by groviding vessels which
would be of use as transports and auxiliary cruisers, and
be self-supporting as linera in times of peace. Encou-
raged by the heir-apparent who subsequently Lecame
Czar Alexander III., committees were formed in all the
chief cities, with an administrative conimittee in Moscow,
and their formation was followed by the purchase, in
1877-8, of four veesels belonging to the North German
Lloyd Company, which were re-named the Rossia,
Petersburg, Moskva, and Nijni-Novgorod, and were used
at the conclusion of the Russo-Turkish war to bring troops
back to the Russian Black Sea ports. On the conclusion
of peace, in the summer of 1878, preparations were made
toopen a line to the Far East, and these four veesels
sailed for their first voyage in the autumn of that year,
a‘!::l‘g:,mng the next ten years six other vessels were pur-
¢ .

The early career of the Volunteer Fleet as a trading
organisation was not such as to encourage ita founders,
and there was considerable conflict of opinion as to
whether it should be continued as a se; te institution
or transferred to the Russian Steam Navigation Com-
pany. The former course was decided on, and ten years
after its foundation the whole organisation was trans-
ferred to the control of the Ministry of Murine, a definite
policy of building inaugurated, and its constitution and
objects clearly defined as being for the maintenance of a
cargo, passenger, and postal service between Odessa and
the East, and the general development of national com-
merce, all the operations of the fleet being on a com-
mercial basis.

The funds of the Volunteer Fleet as now constituted
consist of : —

1. The assets of the original company.

2. Donations.

3. Profits of commercial operations.

4. Subsidies from the Government.

The vessels of the Volunteer Fleet have to make not
less than eighteen trips annually bstween Odeesa or
St. Petersburg and Vladivoetok, calling nine times out
and nine times home at both Port Arthur and Shanghai.
A number of compulsory voyages are fixed annually for
carrying convicta to the Island of Saghalien, calling at
the ports of Alexandrovsk and Korsakovsk. A scheme
of sailings with rates for cargo and passengers is drawn
‘DT every year by the committee, and approved by the

inisters of Marine, Finance, War, Interior, and Ways
and Communications. These rates hold for the
ensuing season, and are subject to a rebate of 20 per cent.
to passengers travelling on Government service. A special
tariff is arran for rank-and-file, peasants, emigrants,
convicts and their families, who accompany them volun-
tarily, and also for any Government cargo ; 30 cwt. of
mails and postal parcels are carried free by each vessel in
specially constructed compartments, above which weight
freight is paid. Couriers and special messengers travel
free, except for the cost of their food. .

The fleet takes precedence over all other steamshi
companies in the carrying of troops, military and naval
stores, &c., but bas, however, the right to refuse this
servios if the ship is already appointed for the service of
some other Government department, or if the cargo to be
despatched by the War or Naval Department is not ready
at the time of sailing. The Minister of Marine has the
right to hand over the vessels of the Volunteer Fleet
temporarily for the use of the Naval or War Depart-
ments, on conditions to be between these Minis-
ters and the Imperial Control.

The damand for subsidies is submitted for decision in
the usual course to the Council of State, and, if approved,
the amount allowed is paid by the Government for a
definite g:sriod of time, depending on the conditions under
and in which the fleet is at the time, and are payable at
the beginning of each year, subject to any deductions for
the non-fulfilment of the previous year’s sailings.

The obligations of the Volunteer Fleet are : —To build
or acquire ocean-going steamships corresponding to its
aims, and the necessary offices, workshopa, quays, ware-
houses, and other adjuncts for its business.

The ships, offices, and agents of the Volunteer Fleet
are free from the Imperial Comimercial Tax.

The commanders, officers, engineers, and doctors on the
ships of the Volunteer Fleet are taken from the Active
N IV{{LiSf-, from amongst the retired naval officers, or from
any Russian subjects trained for the naval service. The
commanders, as also the heads of offices and agents, are
approved by the Minister of Marine on the recommenda-
tion of the President of the Committee, who himself ap-
points the remaining officers. Naval officers receive no
remuneration from the Government, but their time on the
Volunteer Fleet service counts in regard to their pension,
and they may retain their post after the expiration of the
time limit for Navy service.

The Commitiee, to whose administration the Volunteer
Fleet is entrusted, meets at least once a week, and is
directly subordinate to the Minister of Marine. It con-

* Paper read before the Institution of Naval Archi-
tects, April 12, 1905,
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TABLE I.—PARTICULARS OF VESSELS SPECIALLY DESIGNED AND BUILT FOR THE RUSSIAN VOLUNTEER FLEET ASSOCIATION.
I ' [ T ‘ | ‘ ,
, Under & Speed |Number'Ni i Cargo . Water- | Dead- |
! , h mmber. Bunker | el Number'Number
NAME. BuiLpers.  Length. {Brendt.theplh“ geof‘k Ton- Engines. | Boile-s. El{::g:': LIL.P. _on of |of Pas- Capa- c(xjt.ypl.n i %:L‘:_t ‘“ghl&c“ of | o
_ | | '-__\ ?_‘5’_’ nage. | .‘l‘rul.| Crew. |senueu. city. 'Cub, F=. { cit:y. Draught. Masts. il"unnel-
U ft. in. 1t in. ft in.| | | | ‘knots ' ! tons ' tons |
1. VessiLs FOR SpeciAL SERVICE IN THE Far Easr.
: ' : Twin. ; } ) 1 |
Habarovsk .. [luw'.hgrg. I‘eslie,1 260 03 1021 0 89 15%3 ‘ 18, 28, 46 x 80 in. 38 8.E. 5,000 1,750 124 53 ‘ 451 100 79,700 350 ' 2 1
and OCo. . ngle. ] |
Diomned , Ditto ! o1 6 ' 19 6,9 0 9 100 16}.333 xl22 in. 1 8.E. 1,150 | 10 ' 7 .. 1 1
! ingle
Siberiak ! Ditto 90 0 l v 6l/9 0, 90 97 16}, 83 x 22 in. 1 S.E. 950 | ‘10 7 ‘ | 1 1
‘ 2. Low-SPEED VESSELS FOR OVERSEA SERVICE.
Yaroslavl .. W. Dcony & D.os 385 0 | 44 9 31 0 3380 ' 4405 20, 33, 50 x 42in. ‘ 4 S.E. . 2,500 | 12.84 © 110 |21, aisoo; 706 255,530 © 666 : 5220 2 1
' . H ! convicts 1
Tambov .. Ditto "33 0 44 0 31 0 3830 4441 20,38,60x42in. 4SE | .. 2500 |18.26 110 | 85 | 706 me.tm! 668 | 5270 2 1
Kiev .. .. J.Brownand Co. 419 0 49 6 32 0 4811 5666 ' 21, 34,52 x 45 in. 3 S.E. ‘ 8,118 | 3,000 13 11s 970 843 | 300,820 l 907 l 6030 | 2 1
Yoronej ..'W. Denny & Bros. 419 0 : 40 6 32 0 4761 5616 | 21, 34, 62 x 45 in. 8 8.E. 8,109 38,000 13 115 . 970 | 859 | 8050 858 6150 . 2 1
Vliadimir Lt Ditto 419 0 ' 49 6 32 0| 4761 ' 5621 21,34, 52 x 45 !n. 8 8.E. \ 8,109 | 8,000 \ 13 115 970 869 | 305,240 1 856 6126 | 2 1
Ekaterinoslavl lhwtho;nc.olmlle, 419 0,49 632 0 | 4816 5492 1 21.T34._ 56 x 42 in. 3 8.E. | 8112 | 3,000, | 18 115 | 1020 i 900 | 815,800 918 6320 | 2 1
an . i win-screw.
Design .. Ditto 471 060 O 3411} 7100 8000 | 24, 40, €6X 48in. | 6 B.E. "13400 | 5500 | 13§ 120 © 2800 1500 465,000 | 1200 | 7300 ;e 1
(Shelter deck). l ‘ | : : | |
3. HiGH-SPRED VESSELS FOR OVERSEA SERVICE.
i ' ' | ' ! Twin. ' i ' ' ' . ‘
Orel .. .. llnwtho;né Leslie, 415 0 47 9} 85 0 4470 4528 384,54,85x51in. 4 géE‘. E-lle 17,200 | 10,000 19} ; 13 1380 765 | 218,300 600 40%0 : 3 2
and Co. | ! i ' i \
Sara‘ov Ditto 435 0 40 O} 35 O 38512 5308 34, 64,85 x 51in. \ 5 ;)g.l&l.nd 18,470 | 9,500 183 | 12) 1516 8§20 ’ 240,800 670 4030 3 | 2
! ! . | | i
Petersburg .. Ditto 425 0 51 8 134 10 3405 5336 | 84, 54,85 x 5lin. b ;).SE.EMI ' 24,050 | 10,500 19 138 | 1568 | 12,0 | 233,000 770 4390 ’ 3 H]
i 3 ! 4 |
Kherson Ditto l 4556 G B4 O (37 3 5787 6133 86, 57,92 x 64 in. ‘ Bell“ i | 85,350 | 13,500 19} 164 1600 ' 1440 . 243509 850 4110 ! 3 ! 3
eville | | :
Moskva .. J.BrownandCo. (470 0 8 O |37 O 6388 7267 36},61,108 x b4 in. 30 ' 41,605 | 17,600 2016 170 1630 ' 1410 } 270,000 ‘ 900 4750 | 3 3
i Four of each. Belleville i
Smolensk .. ﬂ:u\'lhm'n.c'J Leslie,| 470 0 68 0 (37 O 4783 7270 26, 44, 75 x 48in. Bellz‘ - § 42,660 | 16,000 20.1 17¢ 1 1610 | 1640 | 266,500 ‘ 1064 5000 | 2 3
an . ! ‘ . eville } ; !
Design .. Ditto ' 470 0 60 O (35 O 4650 7160 264,45,77 x 48in. 3 B.E.cylin ’ 46,600 ‘ 16,750 20 I 173 £100 =~ 1700 350,000 1100 5400 l 2 2
(Shelter deck) i drical and | i '
9 Yarrow i ‘ | l '
i large tube \ ' ' ' | |
i ! | i H

wists of & president, who is appointed from among the
admirals on the active list, having no other appointment
or occupation, by Imperial command, on the recommenda-
tion of the Minister of Marine, two members from the
Ministry of Marine, one member from the Ministry of
Finance, one member from the War Office, and a repre-
sentative of the Imperial Control, who has not, however,
the right of veto. The inspector, or, as he would be
termed in England, the general manager, is recognised as
a consulting member of the committee. A representative
of the Ministry of the Interior, with the right of veto,
attends the meetings when matters affecting this depart-
ment are under consideration.

Reserve and insurance funds are established, the former
being obtained by an anunual charge on the trading profits
equal to 5 per cent. on the first cost of the ships and real
estate of the Association, and the latter by a similar
charge of 3 per cent. on the grescth'nlue of the ships.
The tirst charge ceases when the ships are written down
to b per cent of their total original cost, and the Jatter
when the insurance fund reachcs and does not fall below
one-third of it. . .

Provision is made whereby the ms%eotor, committee,
and staff benefit by the prosperity of the Association.

The funds, transactions, and accounts are under the
supervision and inspection of the Imperial Control, and
subject to special rules drawn up by it with the approval
of the Minister of Marine.

BHIPS OF THE RUSSIAN VOLUNTEER FLEET ASSOCIATION.

In considering the ships of the Russian Volunteer Fleet,
it is only proposed to deal with vessels specially deeigned
for its service, and these may be divided into three
classes : — -

1. Vessels for epecial scrvice in the Far East.

2. Low-speed vessels for oversea service.

3. High-speed vessels for overaea service.

I.—VEssiLS FOR SPECIAL SERVICE IN THE FAR EasT.
The principal vessel under this heading is the Habarovsk
(see Table I., first division), built for the Arctic service as
a postal, store, and relief thip, principally in the Sea of
Okhbotsk. She is a twin-screw veasel, 260 ft. long, 30 ft.
beam, and 21 ft. depth, of exceptionally strong con-
struction, to work among ice, and fitted with accommoda-
tion for first, tecond, and third-class passengers. The
more exposed parts of the accommodation are insulated
and steam heating and steam cooking apparatus are fitted
on an extensive scale. The Siberink and Diomed are two
powerful tygs, constructed internally and externally so as
to eerve as-icebreakers, and fitted with fire and salvage

pumps.
II.—Low-Sreep VEssEL8 FOR OVERSEA SERVICE.

These vessels, which are shown in Table I., second
division, in order of date, are principally distinguished
from the third group by the ditference in speed and the
plainer style of the first-class accommodation, which in
their case was fitted in the poop instead of in bridge
houses and ’tween decks amidships. They are all twin.
acrew vessels of about 12 koots speed, having cylindrical
boilers and Howden’s system of forced draught. Of this
group the Yaroslavl calls for particular notice, as ehe was
specially built for the transport of the worst class of
convicts from Europe to Saghalien, and for this purpose
groups of beds in the different 'tween decks are enclosed
in cages, with all round between them and the
ship’s side to serve a8 sentinel walks, &c. This arrange-
ment makes it possible to control the number of convicts

on deck, 80 that it never becomes larger than the guards
deem expedient. Only male convicts are carried in this
vessel, any members of their families deciding to go into
exile with them being carried in the other veseels. Special
means are fitted in the convicts’ quarters for dealing with
insubordination on a large scale, and dark cells are con-
structed in each compartment.

The Tambov is of the same dimensions and power as
the Yaroslavl, exoept that she is fitted for carrying troops
or emigrants instead of convicts, and has more saloon
accommodation. She was built and equipped ready for
sea by Mesers. Denny in less than six months, which, in
spite of the advantage of duplication, was an excellent

formance.

The Vladimir, Voronej, Kieff, and Ekaterinoslavl were
four sister vessels, which were built with a view of
increasing the earning power of the fleat. Being of lower

wer and fuller form, their carrying capacity is much
arger, and their consumption much lower than the high-
speed vessels. They preserve, however, the characteristic
appearance of the ships of tho Volunteer Fleet. Their
dimensions are 453 ft. G in. over all, 419 ft. between Xe -
pendiculars, 49 ft. 6 in. bsam, aud 32 ft. depth, moulded.
Fitted with twin-screw machinery of about 3000 indicated
horse-power, they are able to steam 12 knots with a con-
sumption of 40} tons per day loaded. The boilers are of the
single-ended cylindrical tﬁpe. worlringwith Howden’ssys-
tem of forced draught. The upper and lower ’tween decks
are fitted with portable iron beds for troops or emigrants,
and accommodation for officers or firat-class passengers is
fitted in the poop. The ships’ officers and engineers are
berthed in the Lridge amidships, and the crew and firemen
in the forecastle forward. Generally speaking, the
arrangements and ﬁttmis_ of these, in other respects, are
similar to those of the higher speed vessels, except that
no guns or magazines are arranged for, and that arrange-
ments are made whereby the holds and lower ’tween decks
also may be fitted for carrying troops on short voyages in
the Black Sea, if necessary, thus increasing their numbera
from 1020 to 2660 of all grades.

III.—HiGH-SPEED VESSELS FOR OVERSEA SERVICE.

This group, which is shown in the third division of
Table L., on the present page, consists—in order of age—
of the Orel, Saratov, Petersburg (now Dnieper), Kherson
{uow Lena), Moskva (now Anpgara), and the Smolensk
now Rian), and as it embraces the vessels which have in
the highest degree those features which constitute the
ideals eought after by those whose aim it was to develop
the fleet to its highest d of usefulnees, it will be con-
sidered in greater detail. The intention in 1889, when
the Orel was ordered, was to build ten vessels of high
sreed which would fulfil all the requirements of the higher
class of troopship and auxiliary cruiser, and yet be able
to trede as mail and passenger steamers when not required
for that purpose. As might be expected, it was found
that these vessels could not be run profitably, and, fore-
seeing that the opening of the Traps-Siberian Railway
would rob the fleet of much of its more profitable pas-
senger and trooping business, the Committee decided
that four of the ten sbifsshould be built as intermediates,
these vessels being the last four of the previousgroup.

The Orel was originally a flush-decked vessel of the
spar-deck class, but 1n 1897 she had a poop, bridge, and
forecastle added, thus converting her to the type adopted
in the later vessels. Her dimensions are 44§ ft. over all
and 415 ft. between perpendiculars, 48 ft. in breadth, and
35 ft. deptb, moulded. She bas twin-screw enginee, with
cylinders 34 in., 54 in., and 85 in. in diameter, with a H1-in.

| at La Seyne, by the Forﬁ;r?t Chantiers de la

stroke, and four double-ended cylindrical boilers, 18 ft.
long by 16 ft. in diameter, worked at 160 1b. Eressuro, wit
a heating :%nsco% of bl],%oo sqm:’m feeti She has a hold
capacity of 99,800 cubic feet, and a total cargo capacity of
218,300 cubic feet. On a draught of 24 ft. she earll?:s 3)'560
tons deadweight and has aspeed of 19 knots. Sheis fitted
throughout for troops, of which she carries 1380 of all
grades, and a crew of 113 all told. The ssloon accommo-
dation is fitted in the upper’tween decks amidships. The
Orel is now attached to Admiral Rodjestvensky’s squadron
as a hospital ship, having been converted for this u;
éditer-
ranée, the funds being su bed in France, partly by the
French Red Cross Society. It is claimed that she is the
most completely equipped hospital ship that has yet been
commissioned, and has specially built operating-rooms,
binding and dressing-rooms, surgeries, laboratories, steri-
lising-room, steam disinfecting-room, Rontgen ray depart-
ment, &c. (See Figs. 1 to 6, page 553.)

The Kostroma has also been converted for tho same
purpose, and is attached to Admiral Nebogatov’s squadron

at Suda Bay.
The Saratov is 461 ft. over all, 425 ft. between perpen-
diculars, 50 ft. beam, and 35 ft. depth, moulded. gge has
twin-screw machinery, with cylinders 34 in., 64 in., and
85 in. in diameter, with a stroke of 6l in., and bas five
double-ended cylindrical boilers, 18 ft. long by 13 {t. 3 in.
in diameter, and two single-ended boilers 9 ft. 4 in. long
by 13 ft. 3 in. in diameter ; all of 160-1b. pressure, with a
total heating surface of 18,470 square feet. On a draught
of 24 ft. she carries 4030 tons dead- weight, and has a speed
of 18} knots. She carries 1515 troops of all grades, and a
crew of 129 all told.

The Petersburg is 461 ft. over all, 425 ft. between per-
Eendlculurs, 562 ft. beam, and 35 ft. depth, moulded. She
a8 twin-screw machinery, with cylinders 34 in., 54 in.

and 85 in., with a stroke of 51 in., and five double-ende
cylindrical boilers, 18 ft. long by 13 ft. 104 in. in diameter,
and two single-ended boilers, 9 ft. 4 in. by 13 ft. 104 in. in
diameter, all working at a pressure of 160 lb., with a total
of 24,050 square feet of heating. surface. She has a hold
capacity of 233,000 cubic feet, and on & draught of 24 ft.
she carries 4390 tons dead-weight, and bhas a sgeed of
19 knota, She carries 1568 troops of all grades, and a crew
of 138 all told.

These three vesselsare all fitted with cylindrical Loilers,
whereas the Kherson, Moskva, and Smolensk are fitted
with water-tube boilers of the B:lleville type, the last one
having economisera.

The Kherson is 492 ft. over all and 453 ft. between per-

ndiculars by 54 ft. by 37 ft. 3 in. depth, moulded. She

as twin-screw machinery with cylinders 36 in., 57 in.,
and 92 in. in diameter with a 5% in. stroke, and twenty.
four Belleville boilers, working at 250 1b., pressure. She
has a hold capacity of 112,900 cubic feet, and a total c
capacity of 243,500 cubic feet. On 24 ft. draught sge
carries 4415 tons dead-weight, and has n.ss-eed of 193 knota,
Sl}g carries 1600 troops of all grades, and a crew of 164 all
to

The Moskva is 507 ft. over all and 470 ft. between per-
pendiculars by 58 ft. by 37 ft. depth, moulded. She has
twin-screw machinery with cylinders 363 in., 6l in.. and
103 in. in diameter, with a 64-1n. stroke, and thirty Delle-
ville water-tube boilers, with a heating surface of 41,6056
square feet, and has a speed of 24.16 knots.

The Smolensk is 637 ft. over all and 470 ft. between
perpendiculars by 37 ft. depth, moulded. She is fitted
with twino - screw machinery, havin cylinders 26 in.,
44 in, and 75 in. in diameter, with a 48.in. stroke, four of
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each nzel.l and twegty.four Befl.levillfe 2121::%? with eo;mo-
misers, having a heating surface of square feet.
She has a hold capacity of 125,500 cubic feet, and a total
cargo capacity of 366,800 cubic feet, and on 24-ft. draught
she carries 5000 tons dead-weight, and has a speed of 20}
knots. She carries 1643 troops of all grades, and a crew
of 174 all told. . . . .
Apart from the points of. difference shown in Table I.,
556, or already named, between thess six vessels,
ang that existing in the machinery, which will be re-
ferred to later, they are 8o similar in type that a descrip-
tion of the Smolensk, which is the most recent, may
taken as applying tothem all. The Smolensk, the general
arrangement and appearance of which is shown in Figs. 7
to 11, page 556, is a two-masted schoomer-rigged vessel,
with yards on the foremost (which have since been re-
moved), three funnels, and a cligper stem and a short bow-
sprit. She hasalong forecastle, bridge, with a bridge-house
at its forward end, and a short poop. The bridge-deck,
which extends from side to side over the bridge and bridge-
house, is tovered all fore-and-aft by a boat.deck, over the
forward end of which a large navigating-bridge is con-
structed. The sleeping accommodation for the first-class
ngers is in the upper 'tween decks, abreast of and
orward of the machinery-casing. These rooms vary in
size up to 15 ft. 6 in. by 10 ft. 6 in., no upper berths being
fitted, and the larger rooms are arranged so that the
berths may be folded away, in order that they may be
utilised as sitting-rooms. The dining-saloon is on the
upper deck, and communicates, by a pantry, on each side
with the galley, which is situated at a convenient distance
abaft it. The music-room stands on the bridge above,
with a large opening in its centre, ﬁving light to the
dining-saloon below from the skylight overhead. The
smoke-room is on the bridge, further aft. The officers and
engineers are berthed on the bridge on either side, the crew
and petty officers in the forecastle, and the firemen in the
‘tween decks, near the machinery-casing. The poop is
fitted up with two large hospitals, dispensary, operating-
rﬁom. and quarters for an assistant and two Sisters of
ercy.

A Zpecial feature of the first-class accommodation in
some of these vessels is that, when the service on which
the vessel is en d requires it, the forward end of the
dining-saloon can be divided off and arranged with four
of the largest state-rooms, and the music saloon, with
which it communicates by an independent stairway, to
form a private and very complete suite of apartments.
The saloon accommodation, as a whole, though on a
smaller scale, is similar in style to that of the leading
Atlantic liners.

Both ’tween decks all fore-and-aft are fitted up for
troops or emigrants, a large apartment being set apart
for non-commissioned officers or third-class passengers.
Apert from the saloon galley which serves the ship's
officers and the saloon, there is one galley for the crew
amidships and one forward, and one aft capable of cookin,
with comfort for 50 per cent. more troops than the veasel
is fitted up for; and in addition a bakery is provided
which can produce 2 tons of bread per day. A steam
laundry, with washing, wringing, and ironing plant, and
a drying-room, is fitted amidships, as well as a large dis-
infecting plant. The system of ventilation is by Stewart’s
thermo-tanks, of which seven are fitted and worked in
conjunction with electric fans and air-trunks led to every
part of the vessel, the capacity being such that the whole
of the air can be rep! by warm fresh air three-and-a-
half times an hour in the emigrants’ quarters, and five
times an hour in the state-rooms and saloons. A refrige-
rating engine, with fmez'j:’g and chilling rooms, and an
iced-water fountain is fitted. The electnc-li?ht plant is
in triplicate, each plant being capable of lighting the

vessel. The distilling plant has a capacity of 16,000
gallons Eg:'doy, equal to 8% gallons of water for every
man on d.

A large high-pressure auxiliary boiler of the cylindrical
type is carred on deck in the machinery casing, with
connection to the pumpe and all auxiliary machinery.

The fresh-water tanks are built between the tunnels,
the method of building them between the outside of the
tunnels and the shell of the ship, adopted in some of the
earlier vessels, having been abandoned.

The boats, which are carried on the boat deck and on
the poop as well as in the forward and after wells, in-
clude a number of semi-eollaﬁsible and steel lifeboats, a
Eg;verful steam-towing launch, and 6-ton and 8-ton surf

ts for landing troops. Rapid handling of stores is
ensured by the use of cranes and Temperley transporters
forward and aft. Two steam and one hand steering-
of very large power are fitted, enabling the vessel to
mana:uvre with exceptional ease. Sixteen guns are
carried, and ammunition hoists are arranged in convenient
positions for the portable magazines, which can be dropped
mto the holds at short notice. The girder ani collar
aystem of pillaring is adopted in order to facilitate this,
flooding connections are provided for these magazines,
and fire-extinguishing pipes are fitted to each compart-
ment in the holds and 'tween decks.

(T'o be continued.)

ThHE PALMER REcorp.—In connection with the works
of the Palmers Shipbuilding and Iron Company, Limited,
there has been issued an occasional journal conducted by
the staff, and known as ** The Palmer Record.” We have
received the latest issue of this ‘* Record,” which is ex-
ceptionally well printed, and includes many beautifully-
prepared process blocks, forming a pictorial record of
recent events in connection with the works, launches,
trial trips, and the completion of the electric power-
station. Special note may be made of an interesting
article on the development of torpedo-boat destroyers.

FACTORS OF SAFETY IN
DESIGNS.

Margins and Factors of Safety, and their Influence on
Marine Designs.*

By A. E. SgaToN.

EvVERY structure and machine must be so designed that,
when properly constructed, it is capable of safely carryu;s
the load or developing the power for which it was intend
for a considerable period ; some, in fact, must doso for an
indefinitely long time. At the same time, such structures
and machines are, as a rule, for good and sufficient reasons,
not made stronger or heavier than necessary.

In recent years, in fact, a demand has arisen for somne-
thing that shall be as light as possible consistent with the
NOECessary st.rength ; in such cases, however, endurance is
not generally of prime or even great co uence. Not-
withstanding this, every designer of such things, as,
indeed, every business man, likes to have a margin on
which to *‘come and go,” as well as one which shall not
be trenched on under normal conditions. Most rules and
formula contain, either latent or apparent, some provi-
sion for such margins, and one hears, both in the lecture
theatre and drawing-office, much talk of ‘‘margins of
safety” and ‘‘factors of safety;’ but it is doubtful if
these things are a.sclearl¥ appreciated there, or elsewhere,
a8 is desirable in their full meaning and effects. .

One has only to read an ordinary specification of a ship
or engine to perceive how nebulous appears to the
knowledge of their authors of the dangers for which
factors and margins of safety are supposed to be the in-
surance ; it will also appear that the curea for these ills,
whoee cause is 80 often not understood fully, are applied
a8 promiscuously and with the same faith as are patent
medicines for bodily ailments. Further, some of them,
too, have the old analogy, in their effects, to certain drugs,
inasmuch as they produce the disease they are supposed
to cure.

The component parts of structures and machines are
subject to be stressed in either one or more of the follow-
ing ways—viz. :—

1. Bya steadyand constant pull, so that the metal is in
tension, or by a steady and constant preesure, 8o that the
metal i8 in compression.

2. By a pull or pressure repeatedly but gently applied
and removed, 80 a8 to vary in intensity from 0 to a maxi-
mum, and the reverse.

3. By the repeated sudden application of the full load,
and its sudden removal at intervals, 8o that the material
is suddenly and intermittently subject to temsion or
O i, ropeated gradual lication, gradual with

. By the repea ual application, with-
drawal and reversal o? the load, so that the material is
alternately in tension and compression.

5. By the repeated sudden aleication and reversal of
the load, so that the material is alternately in tension and
compression, the changes being sudden and violent from
plus to minus.

The margin or factor of safety on each portion must
depend for its magnitude on the nature of the load to
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which it is subjected ; the least being required when
subject to No. 1, and the greatest to No. b conditions.
The materials thus employed have physical characteristics

with which engineers are nowadays familiar, although the
accuracy of the knowledge of them is still puﬁaﬁy un-
determined, so that the cause of failure, when it does
occur, often continues to be more or less of a mystery, or,
at all events, of a controversial nature. This is especially
80 in those cases where structures have been subjected to
dynamic forces.

It is admitted that no metal under load should be
stressed beyond its elastic limit or yield-point ; it used to
be considered that, if the load never stressed it to the
limit of elasticity, the metal could not give way, and
should last for ever. We know now that, under certain
circurnstances, metals will give way when apparently
stressed much below that point ; but we also know that
to bring on destruction in that way the load must be
intermittent ; further, we know that if the stress is an
ulternating one, its magnitude, to produce fracture, may
be still less than if intermittent. Modern research,
especially that of Professor Arnold, has shown that time
also enters very largely into the account when dealin,
with dynamic forces ; that the quicker the application o
the load the fewer are the repetitions necessary to ensure
fracture ; or, the oftener per minute are the repetitions of
load, the smaller that load need be to produce fracture.
Now, although we know, and have known, most of these
things for many years, do we always act upon this know-
ledge when determining the so-called margins of safety?
Are engineers always consistent in fixing the magmitude
of such allowances as they make? Let us see what are
really the dangers for which provision has to he made.
The wrought materials ured nowadays can generally be
got of fairly uniform quality, and we have the means in
the tensile and drop-testing machines of ascertaining
that quality, and their general suitability for the purpose
for which they are wanted. Any danger due to faulty
material should therefore be slight, and little or no margin
i8 required for insurance.

The formule and rules on which a design is evolved
may be, and sumetimes are, subject to doubt ; for example,
those used for giving the stress on a shaft due to torsion
really only give the shear on the outer envelope, or skin,
of the shaft, and without allowing for the fact that that
skin is firmly attached to, and therefore supported by, the
next layer of metal. Such also is the case when calcu-
lating the stress on a beam subject to cross-bending.
But 1n the case of a rod suspending a weight, or in that

* Paper read before the Institution of Naval Architect-t;.
April 14, 1905.

of & short stanchion supporting a load, theré can be no
soepticism.

With the shaft subject to torsion, it is difficult to deter-
mine what is the greatest nominal stress that may be put
on the outer layer, 8o that the shaft may run in esfe)ty
indefinitely. It must, of oourse, be such that at an
point it is really below the yield point; but how muc
can only be determined positively by experiment. If the
shaft is subject to a steady torque, or one whose torsional
variations are slight, probably the nominal stress may
safely be as high as 75 per cent. of the yield-point ;
while, if the variations are great and violent, it might
not be safe with only 40 per cent. Again, if the shaft
has on it a fly-wheel or a screw propeller, so that there
sre rapidly changing alternating stresses due to the

ding moment a8 well as shearing forces due to torsion,
ferhapq 30 per cent. would not be too little to reckon on.
un specifying and designing shafting or beams, is all this
always remembered ? Certainly no cne, not even the
Board of Trade, asks for a test of these things as a check
on either calculation or material, however intricate and
doubtful the formul® may be.

Now in the case of the rods and stanchions, as also of
thin cylinders, such as boiler shells, tically the whole
of the section of metal is resisting the load, so that it is
stressed uniformly and exactly as given by the calcula-
tion.

A good instance, therefore, of case 1 is a boiler shell.
Here the load is_gently applied, continuously kept on,
with slight variations in magnitude, and gently removed ;
moreover, the intermission interval is lonq;genera.lly
very long ; stress, therefore, may surely high, so
much so that, if it were 60 per cent. of the elastic limit,
there would be no danger from overstrain of material—
that is, a ‘‘factor of safety” as low as 3 would be really
quite sufficient for the working preesure. A factor of
safety of 4, therefore, must be ample. But if a boiler
were 80 designed, and an hydraulic test made of twice the
working gressure, the stress on the plates would be un-
comfortably near the elastic limit, although still below
it nominally by about 20 per cent. of the working
pressure.

It may be mentioned in ing that it is somewhat
anomalous of the Board of Trade to allow bridges which
are subject to sudden intermittent loads to be built with a
factor of safety of 4, and deny the same to marine engi-
neers for boilers with the much less trying loads above
described, but insist on a minimum of 4}. Likewise, it
seems extraordinary that this department should permit
a railway company to allow locomotives in crowded
stations, and close to the streets in towns, whose boilers
have never been tested to more than 50 per cent. above
the pressure on the safety-valves, and have never been
seen during oonstruction by one of its surveyors, while
ingisting on such inspection, and on their being tested
to twice the working pressure, in the case of the boilers
fitted in the same companies’ steamships.

It may be urged, however that a constant danger for

which provision must be made is faulty workmanship,
both in the treatment of the material in making and n
the construction of the structure. This was to a con-
siderable extent true in the days of scrap-iron forgings
and plates made with a hammer, often y equal to
the work, and worked and rolled with laminations and
flaws in every part, and when such plates were manipu-
lated with the punchi:g and shearing machine. To-day,
with_ingot steel fo in a press and rolled to homo-
genext{l, and manipulated with drilling machines of every
eortht e danger 18 minimised ; 8o that, with the good
workmanship which can be insisted on and obtained at
such moderate cost, with the good machine-tools of both
large and small size now in general use, small provision,
if any, is sufficient to meet ang' dangg; from these causes,
especially for boilers which.have n made under the
inspection of indegendent surveyors. This consideration
should influence the officials of the Board of Trade and
other authorities in determining the factor of safety they
demand for boilers made, under inspection, of the best
materials and the best workmanship.
. Another, but somewhat remote, disturbing cause is what
in the electrical world is now called ‘‘ overload ”—that is,
the fear that at some time, under peculiar and abnormal
circumstances, the load w be considerably in excess of
the maximum designed load. No doubt, that was one of
the chief reasons for the test pressure of boilers being
fixed originally at double the working pressure. In fact,
in thoee early days the working pressure was so low that
the margin of safety gotin this way was by no means
excessive.

It will be admitted, I think, that, with the technical
knowledge we now possess, and with the inspected and
tested materials we now use, a structure made of wrought
materials might be pronounced fit, or otherwise, for its
work, so far as strength or safety is concerned, by simple
inrpection ; and in the case of macbinery or parts of
machinery made of cast materials, almost the same
method should do for most of it, seeing that it is common
practice to make some allowance for the contingency of
a casting having latent defects which may detract some-
what from its strength. This method is, however, not
yet relied on, for we still continue to do what in early
days was absolutely necessary—viz., to prove the truth
of such calculations as were made. as well as the quality
of the material and workmanship, by testing boilers,
c‘)‘vlinders. &c., by water to some pressure in excess of
the maximum to which they are expoeed when at work.
Is such & process now really necessary and satisfactory ;
and, if so, how and to what extent should it be applied ?

Formerly boilers were built with or without definite

* The resistance to shearing of wrought iron and steel
is 80 per cent. of that to tension; with Naval brass and
the strong zinc bronzes it is only 56 per cent.
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THE RUSSIAN VOLUNTEER FLEET.*
By HERBERT ROWELL.
(Concluded from page 557.)

THE armament consists of 120-millimetre and 75-mill-
metre rapid-firing guns, and their disposition and angle of
five on two of the v isshown in if' 12 and 13, below.
The number of guns arranged for at the time of building
was as follows :—

120mm. 75mm. 47 mm. 37 mm.

Smolensk .. 8

Moekva

Kherson ..

Petersburg

Saratov .. . ..
It is understood that the number of guns carried has been
largely increased on some of the vessels; for instance,
the Kherson now carries eleven 120 millimetre guns.

The ballast-pumgs are capable of ejecting tons of
water per hour, and 12-in. bilge pipes are fitted ; and, in
case ofpzme ency, by utilising the full pumping power
of the vessel, the amount of water dealt with can be

(] 8

~J-J~10000

by fitting an expansion-valve in the high-pressure piston-
valve. Neither was considered to fully meet the re-
gmrements of the service, and it was therefore decided to
t in the Smolensk machinery of a t which was first
worked out by the late Mr. F. T. Marshall (whose pre-
mature death oocurred so recently) under the 1nstructions
and patents of Mr. Philip Watts and the late Mr.
Magnus Sandison, and fitted with highly satisfactory
results in a training-ship named the General Baquedano,
built at Elswick for the Chilian Navy, with a view of
getting the maximum economy at cruising speeds. This
arrangement, which formed the subject of a Xuper read
before this Institution by Mr. Sandison, in !Eril, 1900,
consists (as will be seen by the accompanying
Fig. 15, on this pt;gre{l of six cylinders working on each
shaft, two being high pressure, two intermediate, and
two low pressure, in two sets, but on six cranks, and so
arranged that a set of three on either shaft may be dis-
connected, and the oonnectingemd slide-valve rods slung
clear, the whole crank-shaft being driven by the set in

operation. This system enables a voyage at half power
to be made with the same consumption per ind?;ted

covered, as will be seen from Fig. 16, page 591, which shows
the distance in miles covered by two v , one, ‘‘B”
fitted with the Smolensk type of machinery, and the
other, *“ A,” with the ordinary type of machinery, during
the first 12 hours of a voyage, assuming that both started
at a cruising or trading speed of 14 knots, with one boiler-
room out of three under steam, and received orders at the
end of the third hour to prooeed at full speed.

making this comparison it in assumed that water-
tube boilers are fitted in both vessels, and that the time
necessary for getting up steam on the unlighted boilers is
three hours. If the vessels had equally started with
steam on all boilers, the distance steamed at the end of

etch and | 12 hours would have been the same, seeing that in that

" case the six cylinders would obviously have been coupled

up before starting. If both vezsels had cylindrical boilera,
the difference at the end of 12 hours would be 58 knots,
as shown bg the dotted lines, seeing that although there
would be the same falling-off in speed in *‘ A ” as in the
case of ‘‘ B” during the four hours en, in coupling u
the time taken to get up steam woul longer. It wSi
be seen that the vessel ‘‘B” at the end of seven hours’
steaming has loet 68 knots, and against this she has, apart
from the saving in the cost of fuel, a radius of action, at
the cruising speed of 13 knots, of 4700 knots per 1000 tons
of coal, as inst a radius of action of 3150 knots per
1000 tons with the ordinary type of machinery. is
wnts, allowing for carrying coal in No. 3 hold, a
ius of action of 12,600 knots as against 8500. With
coaling stations at definite points she would either have

Fz’,g.lz SHETCH SHOWING SIXE AND POSITION OF GUNS
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the advantage of carrying considerably more dead-weight,
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increased to 2500 tons per hour. Ten water-tight bulk-
heads extend to the upper deck, and the subdivision of
the vessel is such that any two compartments may be
open to the sea without the vessel necessarily foundering
(see Fig. 14, below).

The main boilers are placed in threestokeholds of equal
size, the coal-bunkers being arranged at the sides as well
as athwartships, 8o as to afford a certain amount of pro-
tection. These stokeholds communicate by water-tight
doors, which can be closed instantaneously from the deck,
and which are 80 placed that their sills are 2 ft. 6iun. above
the stokehold floor—that is, 5 ft. above the inner bottom.
The veasel is built to Lloyd’s highest class, with additions,
has capacity for 1000 tons of water ballast, and a perma-
nent bunker capacity of 1650 tons.

It will be seen from Table II., page 591, which gives
the total distance steamed and total coal consumed by all
the ships of the Volunteer Fleet, that the ave speed
on the voyage of the high-speed vessels is 11 to 13} knots,
corresponding to 1650 to 4050 indicated horse-power,
as against 9000 to 16,500 indicated horse-power, which
thesc vessels are capable of developing; and taking the
poweors corresponding to those speeds, the coal consumed
works out at about 3 1lb. per indicated horse-power per
hour. These results reached a climax in the later boats
fitted with Belleville boilers, on which a heavy loss was
incurred on each voyage. Twe attempts were made in
two of the earlier vessels to increase economy at reduced
speeds ; in the first instance by fitting a fourth cylinder
on the top of the high-pressure cylinder, and in the second

* Paper read before the Institution of Naval Archi-

tects, April 12, 1905,

horse-power as for full power, without the shaft a.lign-
ment troubles experienced in the Sardegna and other
veasels where the same end was sought to be attained by
fitting two separate engines to each shaft with an arrange-
ment for disconnecting the forward set.

The results obtained on the consumption trials were as
follows : — .
Full Speed.
Power.. . 16,900 indicated horse-
power .
Speed .. .. .. . . 20} knots
Tons of coal burnt .. . . 157 tons
Duration of trial .. .. .. 12 hours
Oonsumption in pounds per jodi-
cated horse-power per hour .. 1.741
Trading Speed.
Power. . .. .. 4055 indicated horse-
gower
Speed .. .. .. 134 knots
Tons of coal burnt .. . .. 30.75
Duration of trial .. .. .. 10 hours
Consumption in pounds per indi-
cated horse-power per hour .. 1.698

This result was borne out on the voyage from the Tyne
to Odeesa, during which a carefully measured consump-
tion trial was run between Algiers and Constantinople,
when the consumption for all purposes worked out at
1.73 1b. per indicated horse-power per hour, with a speed
of 147 knots. ’

In practice it is advisable to use each set alternately for
the voyage out and home.

It is possible to make the change from half to full
power at sea with comparatively small loss of distance

D AND & FLOQOLD

or of steaming at a higher speed, owing to the saving in
weight of bunkers.

Refereuce to Table II., page 591, shows that each
ton of cargo carried on the round voyage in the Smolensk
requires 1.104 tons of fuel for its transport, as against
1.624 tons in a similar vessel with Belleville boilers and
ordinary machinery, 0.462 ton in the slower vessels, and
1.045 t(l)]ns in ti}m g:at vessels with cylindrical bgilera. It
is, perhaps, hardly necessary to point out that, as in
tn£:g only half the working parts of the six-cylinder
machinery are in use, its life would be prolonged. The
weight of the six-cylinder arrangement is practically the
same as that of the three-cylinder arrangement, and owing
to the valves being arranged on the face of the cylinders
the length of the machinery space required is only about
two frame spaces more than in the case of a ship with the
three.cylinder arrangement; the relative lengths being
42 ft. 9 in. and 38 ft. 9 in.

When running at full ‘)ower the balance of the engines
was found to be practically perfect, and vibration, except
immediately over the propeilers, completely absent.

The boiler installation, which consists of twenty-four
Belleville boilers fitted with economisers, has been found
to work most satisfactorily, as was shown by the official
report to the Russian Admiralty after the Smolensk’s
laat cruise, which was ‘65 days at sea—ready to sail to-
morrow.” That these boilers have proved so much
superior to those of the Kherson (now Lena) is due to
the Board of Trade having insisted on lap-welded iron
tubes in the latter vessel, many of which have given out.

The boilers, which have 42,565 square feet of heatil:f
surface and 1333 square feet of grate surface, would,
without undue forcing, have enabled the engines to
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— — -~ ——— . - - - ‘
! ! | COAL.
, . ' Total
VEssEL. BUILDERS. Dars First Vovaee  DATE LasT Vovace Type of Type of Total Hours Mean T T T
, ! BroAN. ExpED. ' Machinery. Bojlers. Miles Under  Speed.  pLighting Up
Steamed a Q Keoping ' Under | Per
i i ‘ Y- anc hcPINE  way. | Mile.
) o ] D . o o | Steam. |
' I . i . ' tons ' tons ' cwt.
1. LosT or OBSOLETE SHIPR BOUGHT BY THE ORIGINAL RUSSIAN VOLUNTRER FLERT ASSOCIATION MORE THAN TWENTY YEARS Ago.
Rossia .. .. ..! Cairdand Co., Greenock .. ..' Augustl,1878 ..] November 18, 1894 ... Compound | 500,224 1 49,193 10.85 | 4480 78,220 5072
Petersburg I. .. | Ditto ditto . .. w 1,1878 ..| March 17, 1893 .. " 494,625 48,116 10.28 4800 85,160  3.444¢
Moskval. .. .. . . » 1,188 {July7,1882 .. .. .. 101,123 ' 9,604 10.43 | 1816 19,818  3.920
Moskva 11. .. J. Elder and Co. .. March 14, 1884 ..| September 19, 1895 .. Compound | 410,467 | 38,161 10.75 | 6070 74,840  3.6°2
Kostroma I. ‘ Aitken and Mansel .. January 28,1883 ..| May 16, 1887 .. .. ”" : 186,272 | 14,308 9.45 1860 17,780  2.630
Yaroelavl 1. oS . .. September 9, 1880 ..| March 1, 1882 ' . 1 16, [ 1,710 9.38 | 267 2,113 2632
Yaroelavl 11. ' Forges, &c., La Seyne.. . June 28, 1886.. .. o 1, 1800 Csom;l)pudnd, ‘ | 95241 | 10,109 9.42 l 1000 10,640  2.234
-cylinder |
Nijni-Novgorod I. ..| Caird and Co. .. . tember 1, 1878 ..| January 1, 1891 Compound . ., 820,028 ' 85,688 899 | 4200 88,500  2.410
Viadivostok .. .. Lobnitz and Co. - February 16, 1880 .., June 4, 1898 .. .. " I 249,207 . 81,717 7.85 1620 16,400 . 1.316
2. SHIP8S BOUGHT BY, BUT NOT DESIGNED FOR, THE REORGANISED RussiAN VOLUNTERR FLEET.
Kostroma =~ .. .. Hawthorn, Leslie, and Oo. .. . February 18, 1888 .., January 1, 1904 ..|  Triple Oylindrical 588,064 55,082 10.53 4170 , 77,280 2.624
Nijni-Novgorod ' Armstrong, Whitworth, and Co. .. ” 2, e , 1904 . ) " 463,192 | 50,879 ‘ 6.10 2080 47,480  2.050
Kazan . Wigham-Richardson and Co. . September 1, 1900 .. " 1, 1004 .. Triple; twin " 188,686 11,504 11.61 | 1160 . 23,030« 3.448
3. SHIrs BuiLT AND DESIGNED FOR THE REORGANISED RUSSIAN VOLUNTRER FLRET FOR OVERSRA SERVICE.
(a) Loiw Speed. | | C . L ' \
Habarovsk .. ... Hawthorn, Leslie, and Co. .. . February 4, 1805 .. August 24, 1002 .. Triple; twin| Cylindrical ‘ 148,628 ° 15,819 | 9.08 | 2280 16,130 | 2.1¢6
Yaroslavl . .., W. Denny and Brothers ..! January 1, 1 January 1, 1904 . ”" . » 457,187 | 44,440 10.29 | 5210 y 75,990 . 8.32¢
Tambov .. .. - Ditto ditto ... June 12, 1893.. .. ” 1, 1904 .. " | ” 30, | 42,782 ’ 10.07 4290 68,250 | 3168
Viadimir . | Ditto ditto .. August 19, 1895 . ” 1, 1804 . " ”" 840,511 34,367 9.91 ' 8580 | 60,710 = 8.676
Vorone] .. .. . Ditto ditto .. .. April 19, 1896.. o »”» 1, 1004 .. " | » 820,519 l 31,5678 1015 2890 55,160 | 8.442
Ekaterinoslavl .. ... Hawthorn, Leslie, and Co. .. .. June 20, 1886.. . " 1, 1004 P i " 811,506 ' 29,852 10.51 2410 47,940 | 8.078
Kiev .. . . J. Brown and Co. .. . . Mayé6, 1808 .. . " 1, 1904 .. ” ” 318,906 209,264 ‘ 10.78 2650 52,850 | 8.368
(b) High Speed. ' ‘ | ‘ |
Orel .. .. .. Hawthorn, Leslie, and Co. .. .. March 1,1890.. .. January 1, 1904 .. " | ' 409,829 86,835 | 11.27 7760 78,850 ' 3.858
Baratov .. e Ditto ditto . .' December17, 1891 .. »” 1, 1904 .. ” [ " 461,862 89,844 | 11.69 5760 101,690 | 4.40
Petersburg Ditto ditto .. Junel, 1894 ” 1, 1904 . ” W | 851,049 29,908 l 1170 | 41660 80,760 | 4.601
Kherson.. . ol Ditto ditto . August 21, 1896 . October 1, 1903 . ”" (" Belleville 281,626 19,424 11.92 6370 €0,340  6.937
Moskva .. . J. Brownand Co. .. . .. October 5, 1898 .. September1,1003 .. e " 107,200 9,752 11.00 | 2270 45,840  8.546
Smolensk Hawthom, Leslie, and Co. .. o January 1, 1902 . January 1, 1904 T"pllie i‘l 8ix- . " 4,197 807 i 18 65 81 1,219 . 5.809
: ‘ cylinder i |
... DIACIAN RELATIVE UNDER S1MIL Fig. 17. g g g ‘0 %88.0%97'0" ] .
ﬂg‘n.mm"m"mmm‘; c’z’!us:mg T.8.8. SNOLENSK 470 .0 x88 .0 *37.0 CURVES OF RIGHTING ARM
- BEING DUE TOTYPE OF ENGIRES, DOTTED LINGS SNOW DIFFERENCE IF
BOTN VYESSALS NAD CYLINDRICAL BOILERS. H s /_\
28 N
H \
» . G~
E 2] [ / k’lu
|| /
3 -E |
i e 1%,
i i
5 ‘5 / —’\1\‘%
Al /&}4 / N X
S0 >
H / hD
i D '
Il;
) ﬁljl 1III:IIIJ LU_L[]ILU llll:llll ll'l":lr 1 l_lJ__}xll_l llll:lllx IILL:IIII 1II];llll
T DEGARES OF INCLINATION.

develop 18,000 indicated horse- power at 105 revolutions—
equal to 840 ft. piston s , which, considering the com-
perative lightness of the reciprucating parts and their
gerfect balance, would have been maintained without
ifficulty. This power would, with suitable propellers,
have increased the speed about a knot. In this connec-
tion it should be borne in mind that the propellers had
to be designed so a8 to ensure obtaining economy of con-
sumption at cruising speed as well as at full power, and
that a maximum piston speed of 800 ft. per minute was a
condition of the contract. .

In view of the fineness necessary to obtain the required
8 the extent of the superstructures and the weight
of the deck fittings, considerable care had to be exer-
cised in the design, 8o as to get a vessel which would
have sufficient stability and yet be easy of propulsion.
A satisfactory solution was, however, obtained, and
the metacentric height of the vessel in her equipped
condition, with water in main boilers and bunkers empty,
was 1.27 ft., the low centre of vity of the six-cylinder
engines helping this appreciably. Fig. 17, on this page,
shows the range and extent of the statical stability of the
Smolensk under a sufficient number of conditions to
enable the officers navigating her to draw their own de-
ductions as to her safety in any condition of loading.
Fig. 18 shows the difference in height of the three-cy-
linder and the six-cylinder amngements. which is of
considerable importance in vessels designed to act as auxi-
liary cruisers.

With rd to the speeds of all the vessels, it should
be noted that the s named in each case is not that
obtained on a measured-mile trial, but is the ave
speed attained on a 12 hours’ continuous steaming trial
in the case of the faster vessels, and of 24 and 48 hours’
trials in the case of the slower vessels. The trials took

lace in the presence of a Commission representing the
%ussian Admiralty and the Russian Volunteer Fleet, the
Naval Attaché of the Russian Embassy in London being
also a member ; and the observations of speed and con-
sumption, as well as those of draught, fore and aft trim,
hold capacity, capacity of ballast tanks, amount of water
discharged per hour, and stability, each of which formed

COMPARISON OF HEIGHT OF 81X CYL* & THREE CYLY
ARRANGEMENTS s s €c [
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the subject of a guarantee, were carried out by a staff of
twenty-one inspectors, under whose supervision the hulls
and machinery were built, and who were responsible to
the Commission. They also tested and proved the satis-
factory working of every fitting on board.

To summarise the development of the vessels of the
Volunteer Fleet, this association has now in the Smolensk
obtained a type of troopship which, under the protection
of her own guns, is capable of transporting 3000 tons of
stores and munitions of war and 1650 troops 4400 knots
in nine days under such conditions of comfort as to land
them in good health, without calling at any port on the
way, and of lnndinf them, subject to conditions of
weather. on any beach, promptly and without assistance.

At cruisin :gaed she could do the same thing from
Odeesa to Vladivostok.

What the future of the Volunteer Fleet will be it is |
difficult to foretell. During the thirteen years preceding '

the present war it had, under the able management of
General Linden, the present inspector, Eros .- Some
of the vessels have been lost, and the Kherson* and
Moskva were transferred to the Admiralty. The opening
of the Siberian Railway having, as already stated, mater-
ally encroached on the more lucrative portion of the ocean
trade, makes it increasingly difficult to run_the vessels,
especially those of higher power, as liners. It may fairly
be assumed, however, that the same forces that led to its
establishment, and the same foresight and ability that
have achieved its succees, will ensure its continued exist-
ence.

As a matter of interest, particulars are given in
Table 1., page 555 ante, of two vessels showinﬁ the prob-
able direction of future development of both the high
and the low-speed types, in view of the increasing need
of economy in working and first cost, the importance of
capacity for tea cargoes, and the draught limit of Vladi-
vostok Harbour.

THE INDIA-RUBBER INDUSTRY IN COLOMBIA.— A ccording
to the United States Consular Agent at Quibdé, Colombia,
in South America, the supremacy of the gold-mining in-
dustry of that country is being disputed by the rubber in-

- | dustry, as the cultivated trees are now groduoing about
t

one ton of rubber per day, and most of the negrofarmers
are planting trees. Though the individual planting in
this way is not extensive, the total is very large. Planting
on a large scale is being carried on at a number of places—
as Yankolomba, La Maria, Salaqué, Bebar{ and Tangué.
Ix order to extract the rubber, the bark of the tree
is cut“l,:fhtly with a machete, 80 as not to pass to
the wood, and the cut fills up with gum, which coagu-
lates, and is gathered the following day. By careful
growers only a small portion i8 cut at a time, in order
not to weaken the tree, but the operation can be repeated
every two or three weeks, ns desired. The strips of rubber,
called *‘chaza,” are gathered from the gashes and rolled
together. They bring about 75 cents per pound on the
New York market. In some cases trees as young as
three years are bled; but it is better to allow them to
grow undisturbed for two years longer.

* The Kherson was illustrated in ENGINERRING on the
two-page plates of November 27, December 11, and
December 25, 1896, ‘
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