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THE BRITISH FIRST-CLASS CRUISERS

' wiDSHIP SECTION

=

Fie. 28,

.

UFPER DECH o

“EDGAR”

AND «“HAWKE.”

T

1890. ! 1889.
| |

No., Tons. 'No.‘ Tons. | Tons.

8ir Raylton Dixon and Co.| 28 | 88,697 | 20 | 43,665 | 40,689
m':neru:d&m . ..| 13 | 87,077 | 12 | 32,662 | 20,441
Richardson, Duck, and Co...| 16 | 27,264 |.14 | 24,861 | 21,65
& és,hyloxk and Co. ..| 4| 9,364 | 815,808 | 10,451
R andBons .. .| 9| 4,03 | 5! 5553 | 5661
- HarkessandSon.. ..[ 2| 2000 | 9 2,700

The engine production was 73,480 indicated horao-
P"ﬂ‘, against 60,000 indicated horse-power, a satis-
actory increase,

i WesT HARTLEPOOL.

b As in other parts there is a falling off in this port ;
ut it is probably larger than it would have been had
:1':; a fire greatly hindered production in one of the
: e ]z'n.rds. Messrs. Irvine’s. The total output is 41
233'031;0!% 96,993 tons, g.ll steel screw steamers of about
o 4069m, only one being 760 tons. The largest was
Pl by Messrs. Gray, and the average was 2360
foﬁ" the highest average probably of any port. The
x Owing gives the number of vessels built and the
3ggregate average gross tonnage since 1882 :

the end of 1891, 122 sets of machinery have been turned
out aggregating 142,000 indicated horse-power. Messrs.
Furness, Withy, and Co. completed ten steamers of
25,592 tons, the nominal horse-power of the engines
being 2305, a decrease only of one vessel and 432 tons
on 1890, when the total was the greatest on record.
Messrs. Irvine’s total is five vessels of 12,368 tons
against the same of vessels, aggregating 9570
tons, so that the total is by a long way the largest in

| history of the firm.

BLYTH AND WHITBY.

The two shipbuilding establishments in Blyth
launched during the year five steamers of 6903 tons
and 3894 indicated horse-power, and a hopper barge
of 102 tons ; total, 7005 tons, against 7377 tons in 1890,
and over 10,000 tons in 1889, The Blyth Shipbuilding
Company launched four steamers of 6871 tons, and a
hepper barge of 102 tons ; and the Union Co-operative
Company one steamer of 32 tons and 10 horse-power.
In addition, steamers and ships aggre ﬁnf 100,000
tons received extensive overhauls from the Blyth Com-
Euny. The new graving dock being constructed will

e opened during the current year.

| Messrs. Turnbull and Son launched two steel screw

steamers for local owners, the aggregate being 4781
while in the preceding year they completed

Year. No, | .

iul | Toms.  Average, [Year. :No.| Tons. !Avenge, !gﬁ:)
! |

lmlg 67,367 1787 |1ss7 | 22 | 65,451 2429

loss or| S1062 1719 |1sss |33 | 73,840 2937

185 181 30,963 1475 ] 1889 | 40 | 84,109 2103

h g 83,626 1838|1890 | 43 | 29,846 | 2322
; 15,298 1699 | 1801 | 41 | 96,993 2365

Of the vessels launched 11,445 ton
) , 8, or 11.8 per
ceni‘.., were for foreign clients, while local owxl::d
S’m tl\vere rather fewer. Messrs. Gray launched 26
euﬁo s of 59,033 tons, nine of the lurger vessels being
or London, and ten for north-east coast firms. In

1890 the total was 27 vessels of 64,253 tons, so that

there is adec i
reac]l(nelx)le:w < 1:‘:&5: l:f 5220 tons on this, the largest total
worl t8 all previous years, These vessels were all
:;ag-ltnled at the Central Marine Engine Works at West
e epool, and also two other vessels. All the 28 sets
o ngines were of the triple-expansion type with one
= :l})hon. .The total indicated horse-power is 32,550.
€ previous year 30 sets of 37,100 indicated horse-
p\?:i" were constructed ; but owing to a strike the
Env uction in the past yoar was affected. These works
© 1ow been in full operation six years, and up to

With this exception the year’s

,mow propose to deal with some details, an

t s of 8682 tons, three of which were for

| Whitby owners. The production is very much below
" the average of the past few years.

(To be continued.)

THE FIRST-CLASS CRUISERS ‘“ EDGAR”
AND ‘“HAWKE.”
(Concluded from page 12.) 3

WE conclude to-day our illustrations of the engines
of this cruiser and of her sister ship, the Hawke, from
photographs and drawings kindly supplied to us by
the constructors, and we give also illustrations of the
vessel. In our previous article we gave engravings of
the engines and boilers, and a general description. We
i witdh 7the
t of ship. (See two-page plate and pp. 74 and 75.)
y&‘ie Edgsr is the ﬁr]s)t gcor%pleted of nine cruisers

ordered under the Naval Defence Act of 1889. Five |

were ordered from private yards and four from the

dockyards. The vessels differ from many other high-

cruisers in the Navy in that the%" have no
o

spee
r protec-

armoured belt, as in the Australia class,

At Whitby PO

| tion the vessels depend on a protective deck just
below the water line, on a judicious arrangement of
coal bunkers, and on minute subdivision. As will be
seen from the profile of the Edgar (Fig. 21), for which we
are indebted to ¢ Brassey’s Annual,” this deck extends
from stem to stern, sloping downwardsat the bow and
slightly at the stern. It is arched on section (Fig. 23).
The maximum thickness is 5 in., and the minimum
2in. The deck is associated with cellular subdivision
and coal-bunker protection. These separate both
enﬁines and boilers from the outer skin of the ship,
and, as will be seen from the cross-sections through
the boiler spaces (Fig. 19), the boilers are com-
pletely under the protective deck, the communica-
tion being by hatches with cofferdams. The engines,
however, rise above the level of the protective deck,
and the method of %rotectin g them is indicated on the
other cross-section (Fig. 20). The curve of the deck is
broken bfr a sloped coaming, on which is a glacis
armour plating, 6 in. thick (compound), protecting the
cylinders. Over the top, again, is the armoured deck
with cofferdams. The conning tower is of 12-in. com-
und armour, with armoured communication tubes

7 in. thick. Between the protective and main decks
ready-use magazines of 3-in. steel are fitted for supply-
ing the casement guns and 6-in. guns on the upper
deck. The double bottom in the hinery space is
divided into twenty-seven water-tight compartments,
but the double bottom is virtually extended nearly
throughout the length of the ship by means of the flats
to magazines, &c.
The Edgar, which was built at Devonport, it may
. be stated, is an enlarged Mersey or a smaller Blake,
| but she has been proved more efficient as regards the
| important matter of speed even than the latter. She
| is for isolated service, has fair coal capacity, large
[ crew accommodation, great powers of offence and de-
fence against all comers. She was made rather longer
than some other cruisers to insure greater speed. On the
next page we tabulate the dimensions, and with them

! give for comparison the details of some other vessels,

It is well to state that the New York and Commerce

| Destroyer of the United States have not been tried,
"and the speeds stated are those esti

ted or contracted

for. The Australia’s speed is that contracted for; it
was exceeded on trial. Some further points of com-
parison may be found in Mr. Biles’ paper read before
the Institute of Naval Architects,” while the full

* Soo ENGINERRING, vol. Ii., pages 365, 382, 413,
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previous article we gave feneml views of the boilers ;
this week we %Eve details which will be of interest
(Figs. 6 to 15). Thesc show the riveting at the junction
of the longitudinal butt strakes and the circumferential
joints. Figs. 10 and 11 show the bridge stays of the
combustion chamber, which are of forged steel. The
manhole covers (Figs. 6 to 9) have double corrugations,
The boilers, as we have already stated, are the largest
yet made for the Navy, being 16 ft. in diameter by

"\‘_.2
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SUMMARY OF TWENTY-THREE EXPERIMENTS ON THE “ SULZER” TYPE OF STEAM ENGINE.
Single Culinder, Compound, and Triple- Fxpansion, Steam Jacketed, Condensing.

Particulars of Engine.

| Number.
Duration
Hours.

Date.

1 .. IlLl hours i At Société trois Fontaines, by M.

Vingotte

'hl 1879' 12days of H At Aselmeyer, Pfister, and Co., near
i9hours e: Naples, on _high-pressure cylinder
| of compound engine
3| 18712 4days !Two engines at Augsburg (spinning
! | . mill), by Professor Linde
+ 187818days of 11! At Ochtrup, Westphalia, by L.
| | hours each |  Grabau
b 18762daysot10.7
!nnd 1L7hrs.; | Two engines at Augsburg, by Pro-}
6 1875/2daysof 10.4 fessor Linde
land 115 hrs.
1c| 1888 3daysof | At Messrs, Pietro and Sons, Coggiola,
4 hours each| Italy
2% | 1882 10 hours | At M. Vandersmissen Brothers, Alost,
by M.Vingotte |
3| 1887, 87 ,, In Belgium, by M. Vingotte .. oo
4c| 1888 2daysof | At Milan for Messrs. Borghi Brothers,
6 hours each gy K:‘d ; Soldini (cylindersside
y side
1&37I 5hours | At Milan, by Professor Soldini (cylin-
} Tde" ines ot sAidel) Pfister (No. 1
8 10daysof | THO engmeut selmeyer, Plster (No.
1883 and Co., near Naples(cylinders
e } 94 brs. each tandem) P v No. 2
8| 1891 8hours | At Van Hoegaerden, Court8t. Etienne,
| eszriment by M. Vingotte
% .. | 16.7 hours AtD R pba]ix, by Messrs. Dejace and
ubrieu!
10c | 1890, 7§ hours | AtSocidté des Moulinsa Merxem. Ex-
| periment by M. Vingotte
lle | 1891] 9hours | AtCompagniede Florefle. Experiment
! by M. Vingotte
1| 1 At Augsburg, by Prof "‘
89| 6 hours See ENUINRERING, December 5, 1890. } I
2 days of
2 | 1888] {D & by hrs.|
2 d:u;hol _AtA _Gro:-kikinda, Dunphnuhl,}
at | 18 {5&4 hn.iJ ctien-Gesellshaft, Hungary
each |
4t| 1889 1.6 hours { At Heinrich-Haggenmacher, Buda-
) 1839 45 ,, | pes
6| .. |10.0 hours | At Augsburg, by Professor Schrdter
l

‘ —
Cylinders. ‘ Steam Consump-| 5
| tion, including |
| ] Jacket Water. | &
i T Speed. Pounds per Indi-| §
| Diameters. - ‘ H oated Horse-
‘ g 2 £  |Power per Hour| &
| — S = i & ]
! g | é' L8 l & . [ & - Remarks and Authorit
Elg £13 §lasl3| 2 (874871
250 8 5 [ £5 g o & | e |3
L, £ - & |sel a T PSR | 5™ s
| £ ] £ =5 s
Z|BE & | B g 3%is| 7 |328|3:f 3%
ICIR-F .4 2 & 38 = S |B858 (282 (¥
&% 3| & | & 8% £ | B (g%a g%a |3
in. | in. in. ! fe. in. (lb.per revs. ft.per| LHLP. ' 1b. | Ib. T T T .
. | 18q. in.’ 1 min, ' | ' !
Single Cylinder Series.
22.6 .. |13 53 95 629 | 433 167.56 | 19.84 l 19.25 I 6.75 * From L'Injénieur-Conseil, 1833, Nos 20 and 21
21.7 o411 | 54.1 | 532 ; 183.2 | 17.24 « | ..  Same engine non-condensing, used 21.4 1b. steam
i | iboqh en- : er indi d h power per hour, including
. | i gines | ; pipe water. From Sulzer.
17.7 . ’ C |8 541 75|85 272 895 20.22 | 19.66 | 7.0 | From *Trial of 400 Horse-Power Sulzer Engines,”
| | ;;‘,;' ll’gg;emr Linde. See ENGINEERING, January
" (9.
28.6 . |4 51 81 | 461 408 | 106 18.74 . 1794 | 8.6 | From printed report issued by Ludwig Grabau.
: 90 | 382 376 i 201.6 | 19.0 i .. | Mean of two experiments F;romedpr:,nted report
26.7 . . ! 1 8sU Professor .
411 Y 720307 so1 | 4032 | 1.2 | ‘ . Ditto Linde. See Exarxees
! | 1Ng, Feb. 21, 1879,
Compound, Scrics.
177 1278 0 .. 21141 95, 65 884 [ 176.2 | 14,00 .. i Mean of three experiments. From W. Zuppinger's
i report.
19.7 (206 | . 2 11.6 00 665 | 395 133 15.7 15.4 10.6 | From L'Ingénieur-Conseil, 1834. Nos. 20 and 21
35.4 . 411 85 50.1 493 247 13.35 '10.6 . From Carels Fréres.
8% {76 689  269.4 | 14.57 @ 1416 6.0 From copy of certificate received from Messrs.
011810 .. 471 {5700 | o8 Zows | 1067 | 1488 o7 || Borghihothers
. 18.7 | 285 w4 51 104 | 60 690 2686 | 160 | 165 6.3 ! From L'Industria Rivi.ta Tecnica cf February
i | i ' | | . | 12, 1888, page 102
217 (895 .. 411 56.8 | 549 3355 | 14.8 | .
{ | | | ; | | From Messrs. Sulzer Fréres.
24.6 | 89.4 | .. 411 .. | 654 545 3638 | 189 , ..
26.6 | 30.4 | .. 411 88 ' 50.7 600 ' 309 18.0 | 13.65
( ! i | .7 | From Messra. Carels Fréres.
23.6 i 35.4 ' .. | 411 86 59.6 687 = 851 14.156 | . . ”» ”» »
| 26.6 | 39.8 ’ . 411 89 6L5 605 © 481 140 | 13.86 9.9 |
| {
j 816 :40.4 | . 5100 | 8 5L7| 610 62 | 1408 134 105 ,} " " ”
i i | .
Triple Series.
' ' | o ee  Zeitschrift
| i Mean of three experiments at
! cut-off in high-pressure 113;"""""" I’W‘i'
| Sylinder =12.67 1b. stcarm Xxxiv, page 7,
| ' educting pipe water. agn ' ’
111 | 17.7 | 276 | 3 34 156 | 70.2 460 | 198 12.56 12.2 20 Mean of two experiments at ‘,‘s"i‘%nlso(l.:lrpll!el
i] 0.3 cut-offin high-presssure | . =880 TrPe
I| cylinder=1283" Ib. steam | PPOREO0 S
{ 1 deducting pipe water. ﬂas«;r Schroter.
! I | ( Mean of two experiments with
! 146 | 61.6 444 | 379, | 12.09 | 1195 {4 22 per cens.rcnaz-oﬂ in high- F .
i i\ pressure cylinder. rom essrs.
187 | 20.5 ' 43.3 | 3 53 | ( Mean of two experimenta with [ Sulger.
| i 108 | 64.6 | 444 | 827 1288 | 1273 26 and 22} per cent. cut-off
! H ‘ 12 . | | Pin“higiszressure cylintder.
{ 1 139 | 65.5 | 516 | 585 .02 | 11.87 | .. reliminary experimen
2L7 | 83.6 | 40.2 3112 |{15 | 655 | 518 615 185 | 17 | . o | From Messrs. Sulzer.
19.7 | 29.6 | 47.3 | 4 7.2 | 145 | 66 607 | 6013 | 12.82 | 12,66 ' 15.9 | Mean of three other experiments=12.63 lb. steam
i | | per indicated horse-power per hour, excluding
| i | ! pip; r\‘ulter. From Professor Schriter's Report
. ! on Trial.

SUMMARY AND AVERAGES OF TWENTY-ONE PUBLISHED EXPERIMENTS ON THE Surzir TYPE oF STeaM ENGINE.

AvuL Hor1zoNTAL, CONDENSING, AND STEAM JACKETED. FRoM 1872 To 1891

1 |
f Steam ConsumptionJ Steamn Consumption, '
Type of Engine. Psmtnm‘ Indicated 15"“""5 per Ind H 1§°"“"$ per Ind HL o
. re 5 ndicate orse-Power per Hour,! Horse-Powerper Hour,
Bulzer, (above Piston Speed. | g1oreepower. iacluding Btg:m Pipe’ lexoluding Steam Pipe Remarks, &o,
' Atmosphere). : Water and Jacket | Water, but including
—_ | i Water. ' Jacket Water.
1b, tt. per min. | . 1b. 0 . 1b. 0
i 18.7 t0 10.8 17.9 to 19. v 5
Singlecylinder ..\ 72t095 | 272to433 | 157to 400{ mean mean } R st
| 19.4 18.95
13.85 to 16.0 13.4 to 15.6 i
Compound 84 t0 104 384, 689 | 133 ,, 624 { mean I mean Telnssze tope]gglm"“’
14.44 14.3 "
11.85 to 12.86 11.7 to 12.7
Triple 104t0156 | 444,607 | 198 ,, 616 { mean mean } SiX oS xperiments,
12.36 I 12.18 | *
g:g:"g: db:i!' the number of cylinders, single, com- | very_different pressures of steam, revolutions, piston
meters snd riple. The engines naturally differ in dia- |speeds, and expansions.
strokes, and indicated horse-power varies| The inclosed curves show at a glance the plotted results

fro‘x{n about 300 to 700,

our readers may like to have these fi i
gures all relatin
:"'::ﬁ:eﬂ-known. Sulzer horizontal type. If a simila.%
types it :“ls"l’empents could be got together on other
tﬂ: m:‘l: , I think, be very instructive. Nearly all
some di.:Ye been made by trained experimenters and
y cistinguished men, such as Professor Linde,

Professo s X
execuzea'.;s&ﬂ:}t‘;d'gonmm Vingotte, and have been
from 187? t:xpenmenu extend over & good many years,

1891, they have necessarily been made with

for the engines, with one, two,
ing to various pressures of steam.
summary of the experiments.

The steam_per indicated horse-
cylinder engine is about 19 1b. wit!
70 1b. to 90 b,

piston speeds are also added.

in pounds of steam per indicated horse-power per hour
i or three cylinders, accord-
T also inclose a short

wer with the single
steam pressures from
With the compound it is_about 143 1b,
with steain pressures of 85 1b. to 100 1b. With the tn{)le
it is about 12} Ib., with pressures of 100 lb. to 155 lb.
These number include, of course, the jacket water. The

Those who have made many experiments on the same

engine know well that the results vary a _deal, and
there is always a most ic rate of expar ving
the minimum consumption of steam per indicated horse-

power per hour for any engine with the same pressure of

steam.

This is no doubt partly the reason why some of the
results in these experiments do not quite agree or come

out rather different to what one would expect.

Another

is that the quality of the steam was not probably the
same, but contained more or less moisture in the different

cases.

Yours truly,
BryaN Doxkix, JuN,

Bermondsey, January 9, 1892.

CAPITAINE'S OIL AND GAS ENGINES.
To THE EDITOR OF ENGINEERING.

Sir,—In reply to )
in your last week’s issue, I beg to say that ‘‘ Engineer’

to the letter of * Engineer,” published

does not seem to be aware that no maker or seller of gas
or oil engines includes the requirements of the Bunsen or

the vaporiser in his statements about consumption of gus
or oil, unless he expressly mentions that they arc added

on.

The figures of the Capitaine engines you published in

your issue of the 1st inst.

are not only my results but the

main figures of a large number of tests (both in practical

work and on the brake); and if

‘‘Engineer” doubts them,

he is welcome to ascertain them.

Liverpool, January 11, 1892.

I am, Sir, yours very tm)yL Lot
EOP 1OLCH.

_—=

AnorHeR NILE BRIDGE.—A contract is about to be let
for a great bridge to be thrown over the Nile at Benha.
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COMPOUND ENGINES OF THE FERRY-BOAT

“CINCINNATIL”

CONSTRUCTED BY THE PENNSYLVANIA RAILROAD COMPANY.

(For Description, see Page 69.)
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Re THE “ INDIAN ENGINEER.”

IMPORTANT NOTICE.
1891. E. No. 1428,
IN THE HIGH COURT OF JUSTICE.
CHANCERY DIVISION.
Mr. JUSTICE NORTH.

Mr. Bm} Friday, the 4th day of December, 1891,
Regr. between
“ ENGINEERING,” L.,
Fo. 98, Plaintifts.
W. H. BOYD,
Defendant.

Upon Motion for an Injunction this day made
unto this Court by Counsel for the Plaintiffs and
u| hearing Counsel for the Defendant and upon
reading the Writ of Summons issued in this action on the 25th
November, 1801, an Affidavit of JaMEs DExMiNaTON an Affidavit of
JoBN DyER and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH
all filed the 27th November, 1891, and the several Exhibits therein
referred to and the Plaintiffs and Defendant by their
Counsel consenting to the following order and the
Plaintiffs by their Counsel not insisting on any enquiry as to
damages caused by the Defendant’s Circular and the De-
fendant by his Counsel expressing his regret for
the erroneous Statements therein oontained and
oconsenting that this Order shall be advertised
without farther t in the Plintiff's Newspaper ‘ ENGI-
NEERING ” and also undertaking that he the Defendant will
not either by himself his servants travellers and
representatives issue or distribute in England or
permit to be issued or distributed in England a
Circular addressed ‘“To Advertisers seeking an
Eastern Trade” and oontaining a statement in the words
following * The whole of the Engineering Journals printed and
published in England have not a d weekly ci of
sixty copies in India so that it will at once be seen that for
advertising purposes in the East they are practically valueless*
or auy other Circular or Advertisement containing
any UNTRUE statements as to the circulation of

tY | the Newspaper ocalled “ ENGINEERING " the property

of the Plaintif Company or otherwise slander or libel
the Plaintiff Company in their Trade. This Court doth
not thiok fit to make any Order upon the eaid Motion exceps
that the Defendant W. H. Boyd do pay to the Plain-
tiffs “ENGINEERING,” Ltd., their Costs of this
Action as between Solicitor and Client such Costs to
be taxed by the Taxing Master C. B.

NOTIOES OF MEETINGS.

Tus OF O1viL ENeINERS.—IN CONSEQUENCE OF THE
Deatior H.R.H. TuE DUKE or CLARENCE, HON. M.INsT.C.E., THERE
WILL m: dr:o x:lmlso oi\'ﬁtk::un{;véomn lDl"ls %m.—stugelnu' m:ietn
ing, Friday, January 15th, at 7.30 p.m. ng and Inspectin,
log'Commerclnl Purposes," by Mr. J. Roxburgh Sharman, Stud.
Inst. O.E. Professor Alex. B. W. Kennedy, F.R.8., M. Inet. C.E.,
in the chair.—Students’ visit, Thureday, January 21st, at 3 p.m.,
to inspeot the electrically-driven machinery at the works of
Meesrs, Willans and Robinson, Thames Ditton. Train leaves
‘Waterloo (south station) 1.50 p.m., or Vauxhall 1.6¢ p.m.

0AL SocreTY.—Thureday, January 21st, at 8 p.m. Papers
toberead: ‘The Estimation of Oxygen in Water,” by Mr. M. A.
Adams. “ A Pure Fermentation of Manitol and Duleitol,” by Mr.
P. F. Frankland and W. Frew. ‘ The Luminosity of Coal-Gas
Flames,” by Mr. V. B. Lewes. ‘‘The Magnetic Rotation of Dis-
solved Salts,” by Mr. W. Ostwald. ** On the Dissociation of Liquid
Nitrogen Peroxide, by Mr. W. Ostwald.

TOE CHARTERED INSTITUTE OF PATENT AGEXNTS.—Wednesday, the
20th instant, in the Arbitration-Room, 56 and 56, Chancery-lane,
at 7,16 p.m. precisely. 1. To resume the discussion on Mr. Abel's
and Mr. Loubier's papers. 2. To read and discuss a paper by Mr,
A. V. Newton ** On Patent Agenoy, its Origin and Uses.”” 8. And
it time gennit, to read and discuss a paper by Mr. G. B. Ellis,
Assoc. C.1.P.A., ** On Compulsory Licenses.”

PHYSICAL  Socrsry. —January 220d. ‘““On the Driving of
Electro- etic Vibrations by Electro-Magnetic and Electro-
Static Eogines,” by Professor G. F. l"itz?nld, F.R.8. *“On
Supplementary Colours,” by Professor 8. P. Thompeon, F.R.8.

SuRVEYORs’ INsTITUTION.—Monday, January 18th, at 12,
Great George-street, Westminster, when a paper will be read by
Mr. E. H. Morris (Fellow), entitled ** The Four-Course System,
with Desirable Variations.” The chair to be taken at 8 o'clock.

SocIETY OF AkTs.—Wednesday, January 20th, at 8 p.m. Ordi-
nary ting. * Spont: Ignition of Coal and its Preven-
tion,” by Professor Vivian B. Lewes. Sir Frederick Bramwell,
Bart., D.C.L., F.R.8., will preside.—Thursday, January 21st, at
4.80 p.m., Indian Section. *‘From Tien-Shan to the Pamirs—
Experiences on the Russo-Chinese Frontier,” by Herbert Jones.
Sir William W. Hunter, K.C.8.1.,, C.LLE., LL.D., will preside.
The paper will be illustrated by lantern slides.
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THE PARLIAMENTARY COSTS OF
ENGLISH RAILWAYS.

Ir will not probably surprise the general public,
or that section of it which has a special interest in
railway development, to learn that the number of
Bills coming before Parliament during the ensuing
session is much less than usual, and that it is pro-

ed to construct a shorter mileage of new railway
ines, through those Bills, than has been proposed
for several years. This is not, of course, quite
satisfactory, in view of the reduced expenditure of
railway capital that must be looked for, and the
consequently reduced employment of engineering
and industrial resources. But it is only what
might be expected under the circumstances. The

principal railway companies have had their hands
full for the last two or three years in attending to
parliamentary measures that seriously threatened
their statutory powers and their financial position,
and now that the end of the long process of inquiry
and negotiation attending this matter appears to be
in view, the railway companies are naturally
anxious to have time to survey their position and
prospects before taking up new enterprises. Such
enterprises are costly enough at any time in their
parliamentary aspects, but the ordinarily large
expenditure attendant upon new Bills has been
largely augmented during recent years by legislative
proposals that the companies have had to combat.

It is not, however, to be supfmsed that railway
enterprise has reached its final limit, as measured
in terms of railway mileage, either in the Unived
Kingdom or in any other important manufacturing
and industrial country. It is quite true that there
are few countries that have so large a mileage of
railways relatively to area as our own, the only
country that is superior to Great Britain in this
respect being Belgium. But the archives of most
of the administrative departments of the great com-
panies, and, in many cases, of the smaller com-
panies as well, contain proposals for further exten-
sions of the existing system, which, although put on
one side for a season, will be certain to see the light
when the fulness of the time has come. Railways,
indeed, will only cease to be built in this country
when the trade and traffic of the country has ceased
to advance, and we appear to be as yet a very long
way from that undesirable position. The engross-
ing work and anxiety that have been demanded
from all the principal officials of our great railways
in the recent adjustment of rates, charges, and
powers, is, of itself, a sufficient explanation of the
comparative stagnation that has now occurred in
the projection of new lines ; and it is easy to con-
ceive that the less promising industrial outlook has
also had something to do with the fact in question.

One of the most remarkable features of the rail-
way development of the United Kingdom is the
very large number of schemes for extension that
never come to anything, even after Bills have been
submitted to Parliament for their sanction, and a
considerable amount of capital has been expended
in financing, Bromoting, and preliminary expenses
generally. uring the thirty-five years endin
1890 there were no fewer than 5704 Bills deposit
by new and existing companies for railway exten-
sions, that represented a total proposed length of
42,983 miles, or more than twice the present rail-
way mileage of the United Kingdom. It need
hardly be said that the greater part of these new
schemes were either withdrawn or rejected by
Parliament, since the total extent of mi{way mile-
age actually built during the same period was
11,793 miles. Not less striking is the large capital
H'r:posed to be raised for these general schemes.

e Bills deposited between 1866 and 1890, both
years included, made proposals for raising upwards
of 1090 millions of new capital, or 648 millions
more than the amount that has actually been
raised in the interval for railway purposes gene-
rally, and if we take the last twenty years alone,
we find that the mileage proposed to be added to
the existing railway system was 17,644 miles, and
the capital proposed to be raised in respect of that
mileage was no less than 794 millions.

A still further peculiarity of the railway history
of the last thirty years is that the majority of the
Bills introduced into Parliament for railway exten-
sion, and the great part of the capital proposed to
be raised in respect of such additions, have been
originated, not by new, but by existing companies.
This, ferhaps, is only what might, after all, be ex-
pected, for the existing companies naturally desire
to retain the railway business of the country, as far
as possible, in their own hands, and to exclude the
competition of outsiders. In this they have, on the
whole, been very successful, for during recent
years, unless we except the case of the Hull and
Barnsley Railway, few entirely new lines hare been
constructed unconnected with the already existing
system. At one time there was a strong tendency
in certain quarters to promote new railway enter-
prises, in the hope that the existing companies
could be cajoled or persuaded into acquiring them
at a premium on their original cost, in order to avoid
the diversion of the traffic otherwise threatened.
That, however, has not generally been a successful
bit of speculation, and of late years it has seldom
been attempted. The railway companies already
established have naturally a prescriptive prestige
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and opportunity that outsiders can rarely command,
and, besides this, they have a very formidable finan-
Cil:]l and legal position, found torge almost unassail-
able.

The total expenditure represented by the appli-
cations to Parliament for powers to construct new
or extend existing railways must, during the last
thirty years, have amounted to almost fabulous
sums, but the items are so difficult to trace in the
railway companies’ accounts, and so impossible to
compute for new companies, who do not, perhaps,
publish any accounts at all if their schemes do not
succeed, that it is only a very rough calculation
that can be offered as to their aggregate. A re-
turn presented to the House of Commons in 1883
showed that during the ten years ending with 1882
the then existing companies had expended on the
promoting and opposing of Bills in Parliament a
total sum of 3,925,000{., or 392,600!. per annum.
This amount was equal to an average of 2970l. for
each Bill introduced, and if this average were taken
for the whole of the 5704 Bills introduced since
the year 1865, it would give a grand total of
16,929,000!. But the actual amount was probably
a great deal larger even than this, for the expendi-
ture shown for the ten years ending 1882 was that
incurred by existing railway companies only, and
does not include the undoubtedly large sums ex-

nded by outsiders. That those sums must have
g:en very considerable is clear from the fact that,
of the 5704 new Bills introduced into Parliament
in the period 18565-90, only 3766 were rromoted by
existing companies, so that 1938 Bills were put
forward by new companies, who did not often sur-
vive the ordeal of the rejection of their measures,
and with reference to whose expenditure, as
already indicated, we are without details. It is
probable, taking the expenditure as a whole over
this period, that it was not much, if any, under
25,000,000!. sterling, which is about 2.8 per cent.
of the total paid-up capital of the United Kingdom
at the end of 1890, and over 4 per cent. of the
total sum actually added to the paid-up capital of
British railways for the same period.

The fact that between 1866 and 1890 proposals
were made for the construction of 42,983 additional
miles of railway in the United Kingdom, against
11,793 miles actually constructed, may be taken as
a proof that in the opinion of those who promoted
the Bills seeking powers for this additional mileage,
there is still scope for considerable extension of the
railways of this country. No doubt a certain pro-
portion of these Bills were duplicates of Bills
introduced in previous sessions, but even after a
liberal deduction has been made for such duplica-
tion, the difference between the mileage proposed
and tho mileage completed is remarkable. The
fertility and activity of promoters in bringing
forward new schemes would no doubt be more
apparent than it is, were it not that the penalty
to be paid for defeat is so serious. Parliament,
in its wisdom, has demanded that parties pro-
moting railway Bills in Parliament shall prove
their good faith by making substantial deposits
of capital in advance of a hearing, and after
the powers asked for have been granted. All
this has been against the promotion of lines that
might have been useful and even necessary, but
which it does not suit the existing companies to
construct, and which outsiders are either afraid or
unable to face. The Metropolitan Outer Circle
Railway recently proposed is a case in point. It
was admitted by Parliament that this line was
necessary, for two different Acts were obtained for
its construction ; but the existing railway companies
did not encourage it, and were not prerared to
take it up themselves, so that the parties who had
it in hand have not hitherto seen their way to pro-
ceed with a system that may hereafter be placed at
the mercy of other, and possibly rival and hostile
systems. It is well that Parliament should dis-
courage frivolous and vexatious schemes, and
should to that extent protect the existing railway
companies from a large expenditure in opposing
enterprises that are probably not always seriously
meant ; but it is fairly open to doubt whether this
principle, Igood up to a certain point, is not carried
too far. Nor is it too much to assume that with
the restraints already referred to as placed by Par-
liament on impracticable or unnecessary schemes,
few new enterprises are brought forward, unless
there is reason to suppose that they would be
useful, and supply a felt want. So that it is fair to
suppose that ?arliament may have applied the
drag too far in withholding consent from so very

considerable a proportion of the enterprises actually
submitted for its consideration.

Notwithstanding the discouragements and diffi-
culties already referred to as standing in the way
of new railway enterprises in the United Kingdom,
and in spite of the comparatively low range of re-
muneration on invested capital earned by existing
companies, there appears to be very little slacken-
ing of the activity of both new and old companies
in the promotion of new lines. In the period
18656-90 the most marked development of new en-
terprises took place during the five years ending
1869, when Bills were introduced for powers to
construct 8824 new miles of railway, and to raise
for that purpose 296 millions of capital. In the
next five years there was a pause, the capital in-
volved being only 214 millions, and in the five
years ending 1874 there was a further drop to an
average annual proposed capital of 143 millions.
The first drop is all the more remarkable in that it
covered the most prosperous period of British com-
mercial history; the second is not at all surprising,
considering that it was coincident with the collapse
of credit and trade that followed the previous
inflation. But in the five years ending 1 there
was a revival of home railway enterprise, and
applications were made to Parliament to sanction
the construction of 5707 miles of new railway, in-
volving a proposed capital expenditure of 276
millions. The inevitable reaction followed the
further spurt, until at the end of 1889 it wasfound
that the number of new railway Bills promoted had
fallen to 500, proposing 2167 miles of new line, and
a consequent capital outlay of 125} millions. The
year 1890 witnessed an improvement on this state
of comparative stagnation, the number of Bills

romoted being 114, the mileage of proposed new
ines being 77b, and the proposed capital required
for their construction being 36} millions.

It would be difficult at any time to determine
whether the mileage of railway lines laid down in
the country was sufficient for its requirements, and
it is obvious that up to a certain point the greater
the mileage of railways available the better for the
interests of the country generally. It will be seen,
however, that the mileage constructed in Great
Britain does not compare unfavourably with that
laid down in other European countries, the figures
for the years 1870, 1880, and- 1890 being as stated
below :

Mileage of Railways Open in Different European Countries
a9 of t!; lg& 1880,{04 1890. we

R 1870. 1880. 1890.

" miles miles miles

United Kingdom .. | 15,637 17,983 20,073
Germany .. . 11,729 20,693 24,845
France . . o 11,142 15,276 1,899
Russis .. . .. 7,008 14,026 17,604
Austria-Hungary .. .. 5,947 10,454 16,093
ftaly .. . . 8,826 5,340 7,830
Belgium 1,799 2,399 2,676
Holland 87 1,143 1,632
Switzerland .. | 886 1,696 1,8R9
Norway | 224 652 972
Sweden 1,089 8,654 4,879
Denmark 470 975 1,211
Spain .. 3,400 4,650 5,951
Portugal 444 710 1,188
Roumania .. 152 859 1,637
Turkey . 892 727 1,024
Totals .. ..| 65,007 101,028 | 131,276

| :

The figures given under the year 1890 are not in
all cases applicable to that year, but to the nearest
year thereto that can be given. Both totals and
details are, however, sufficiently approximate to
serve the intended purpose of showing that the
railway mileage of the United Kingdom has been
steadily progressive, in spite of the drawbacks
referred to, although not so much so as that of
Germany and France, where, however, the areas
are much greater. Of course, as regards both
capital expenditure and railway income, the United
Kingdom 1s much further in advance of the other
countries of Europe than mere railway mileage
would seem to indicate.

THE FIRST-CLASS CRUISER “EDGAR.”

WE have completed our description of the cruiser
Edgar and of her machinery, and have given the
general results of speed trials; but these are
worthy of more careful consideration, both on
account of their interest and also of their rarity.
For it must be noticed that, while private firms
can systematically carry out elaborate speed trials
of all their ships, or test the performance as to

consumption of steam, &c., of all their engines,

and find this to pay; while also thousands of
pounds and months of time can be given to try
torpedoes, nets, &c. ; while we can afford to send
torpedo boats full tilt at floating fortresses ; yet we
are, we believe, correct in saying that not one
thorough speed trial has ever yet been carried out
in the Navy, and we are perfectly sure that the
consumption of steam of not one engine of a ship
of war i8 known. It may be, of course, that the
trials of the Greyhound in 1873 finally settled all

uestions regarding the resistance of ships, and
that we now need nothing but model experiments,
though we should be sorry to state that this
is so; but they certainly settled nothing about
the engines. However, no doubt the efforts
of private firms will in time supply us with facts
sufticient to complete, so far as such a thing is
possible, our knowledge of the steam engine ; and
meantime the highly educated young engineer
ofticers, on whose training the Admiralty spend a
fair amount of money, can go on as usual settling
the exact dimensions of a stoker's blue collar, or
seeing that he spills no drops of oil to mar the
purity of the first lieutenant’s clean decks.

We give in tabular form the results of seven
trials on the measured mile at Stokes Bay, and for
comparison the two contractors’ trials for acceptance
of the machinery at Plymouth. In order to show
the results clearly, they are plotted graphically on
a dia{:m accompanying this article, the horizontal
scale being of knots, and the vertical the correspond-
ing indicated horse-power, thecurve ABCE K G is
then drawn through the spots obtained. Before,
however, the curve can be dpt:wn, a correction must
be made, because as will be seen from Table 1., the
trial is marred by a change of draught. The trials
were to be at or about 10, 12, 14, 16, 18 knots and
full speed, and the 10, 12, and 14 knots trials being
made on one day, the draught was for some reason
or other altered before continuing, then a trial
at about 13 knots was made, in order, we pre-
sume, to bring the two sets of results into com-
garison, before g:oceeding with the 16 knots, &c.

his change of draught is unfortunate, but we can
only endeavour to allow for it by estimating its
probable effect. e calculate thus :

ft. in.
Mean draught on 24th ... 23 2%
' ’ 27th ... 23 9
Change of draught, or
2.27 percent. ... ... 0 6}

This change will mean an increase of about 4}
per cent. on the wetted surface, and hence also on
the indicated horse-power.

We add then 4} per cent. to the 10, 12, and 14
knots indicated horse-powers ; and we also apply a
similar correction to the two trials at Plymouth,
adding 4 per cent. to the full-power trial indicated
horse-Yower, and subtracting 1 per cent. from the
natural draught trial indicated horse-power. Doing
this we obtain the numbers in the second column
of Table II., and plotting these in the diagram,
obtain in order the points KGLFEDCBA;
we should then draw a fair curve through these
points, except K and L, but it will be found that
we cannot bring the point D into a fair curve, so
we are obliged to leave this point out and conclude
that probably some inaccuracy occurred in that
particular result. There will also be noticed a
slight flatness at B, appearing to indicate that the
indicated horse-power given for this speed is some-
what large ; but still, the want of fairness issmall ;
and remembering that C is for the same day and
conditions as E, F, and G, we should not attempt
to draw a curve including D, but decide that the
results for D are in some way inaccurate as just
stated.

In order to separate, if possible, tho engine effi-
ciency or a part of it, we next draw the curve of
indicated thrust. In column 4, Table II., we have
the speeds of the screw calculated ; and, dividing
the energy exerted per minute by the engine by
these, we obtain column 5 of indicated thrusts.
These values are plottedinthe diagramatk gl fedcb
and «, and the curve of indicated thrust for the
progressive trials should pass through g fedcb a.
But we now find that not only is d out of the fair
as we should expect, but also the slight want of
fairness at B is on this curve accentuated, so that
b lies above the straight line joining @ and ¢. This
shows us that the results for B and A are not con-
sistent with those at CE F and G ; either B and b
are too high or A and a are too low, or both. Thus
altogether it appears that we cannot attach much
value to the lowerresults ; and it istherefore of no use
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TABLE I1.—DgranLs or TriaLs or H.M.S. “EpGAR.”

Trials off Plymouth, I Progressive Trials on Measured Mile at Stokes Bay.
——— - | -
! | |
. [I)‘r:ﬁlgrl‘:lt | Pf::l:r. 10 Knot'.| 12 Knou.! 13 Knots. 14 Knots. 16 Knots. !18 Knots. Sl;:&
_— U ._.__l,, ——] | I .
Nov. 4, | Nov. 19, | Nov. 24, ; Nov. 24, l Nov. 27, « Nov. 24, l Nov. 27, | Nov. 27, | Nov. 27,
1891, | 101 | 1891, | 180l | 8oL 189l | 1891. | 189l 1891.
o Forward ..[281t. 81n. |22 fc. 9in.'22 ft. 8 in.|22 ft. 8 in. 93 t. O fn. 22 ft. 8 in, 28 ft. 0 in. 23 ft. 0 in. |23 ft. O in.
Draught of water {0t - G O 8 b 04 6 o135 o 124 e 0 Iog 0 log g
Revolutions .. .. .. .. 99.2 104.6 | . .9 | 631 | 659 793 | 928 1086,
Piteh of screws ..|281¢. 4in.'241t, 4in.'24 ft. 4 in.|24 ft. 4 in. 24 ft. 4 in. 24 1. 4 in.'24 ft. 4 in. 24 ft. 4 in. 24 ft. 4 in.
Speed .. .. .. 19.25 20.97 | 9.647 11.87 | 184 | 14015 | 16512 | 18.838 | 20.488
Todicated horse-power 10,179 | 12,468 | 880 1690 ! 24614 2007 | slo2 | siol 13,101
1 | 1 ‘
TABLE II.—ANALYSI8 OF RESULTS OoF TRIALS AT PROGRESSIVE SpEED oF H.M.S. ‘“EnGar.”
! indicated ' ' : ' | L :Pow"f"h
ndical ol ! ! i ¢ whic
gnou Horse- ‘:f;::}' 8 re:.! I.‘}%m'd sgﬁg of sggnf“ Log Speed. |Difference) "ig;::d Difference| Indicated
Power. . | . l Power Horse-Power
! ! . varies as
1 2 8 4 6 | 6 T 8 9% 10. 11. 12.
ft. per 1b. ft. per !
min, | min, |
$0.97 12,961 104.5 | 2542.8 16,821 2124.96 16.4
20.488 | 13,101 106.2 | 2684.2 | 16,780 | 2076.117 19.7 | 1.3114996 ' 4.1173044
19.25 10,077 990.2 | 2814.7* | 14,366 1050.67 | 16.7 | , .1920734 5.8
18.838 8,401 2.8 | 2258.1 | 12,277 1008.7156 16.6 ' 1.2740887 ' 8.9248310
.05671890 .2165905 3.78
16.512 5,102 79.3 | 1020.6 8725.4 1678.216 18.83 | 1.2177097 ! . 87077405
14.015 3,132 65.9 | 1608.8 6446.2 | 1420.187 114 - | .3160998 | 8.48
13.4 2,464 63.1 | 15854 | 52088 | 1367.87 16 1.1271048 ! | 8.8916407
| 1, 1446500 2.74
11.87 1,768 55.9 | 1360.2 4284.6 1202.88 115 1.0744507 l 3.2460007
| | 0000584 2832020 14
9.647 920 453 11028 | 2754.2 977.563 113 9843028 | 2.0637878
| | i i
* Pitch 23 ft. 4 in. for this trial.

to attempt to determine the constant engine fric-
tion, by prolonging the thrust curve to cut the
vertical axis, even supposing the lowest speed de-
termined, viz., 9.647 knots, had not been too great
to use for this purpose.

One point, however, is very clearly shown by the
true—i.e., upper—part of the carve, viz., the loss
of speed due to the drag of the bottom in the com-
paratively shallow water of the measured mile. It
will be noticed that the points K k lie below the
fair curves, while L ! for the natural draught trials
lie above. The latter, however, need not be con-

log indicated horse-power, the base line being
taken such a distance below O A that the spot cor-
responding to the lowest speed may fall on A, or,
which is the same thing, the ordinates from the
base line in the figure represent the difference of
the log of each indicated s)lorse-power from the log
of the smallest one, viz., 920. If the relation
between indicated horse-power and speed were

Log LHP.=a+bV,

where a and b are constants, then the spots would
all lie on a straight line. In the figure a straight

s 9 Aaito
Scale of Knots

sidered since there was in that case no special need '
for great in the determination of the speed. ,
But on the full-power trial the speed was deter-
mined with considerable accuracy ; and it will be '
found that, drawing through K a parallel to the
base, this cuts the indicated horse-;)ower curve just
half a knot - to the left of K. We conclude then
that at Stokes Bay, with the same indicated horse-
power and draught as at Plymouth, the speed
obtained would have been half a knot less ; this:
half-knot then must be the loss due to the bottom

e third set, of points on the diagram A' B' O
E' I is plotted by drawing ordinates representing |
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line is drawn through C' and G' which passes very
near to E! and B' ; but F' lies considerably below
it, a result we should hardly have expected, since
neither in the curve of indicated horse-power nor
of thrust is there any sign that the results of this trial
are low. Of course we should not expect B! or A! to
come in fairly, but we see that B! does very nearly;
so that the probability is that the unfairness at
B and ) is due to a too small value of the indicated
horse-power at A.

A law which is sometimes assumed to represent
the facts very closely is

Log _LEP.

=a+bdV,
revolutions atbV,

or a8 we term it
Log (indicated thrust) = a + b V.

To test the correctness of this law the points
al bl ¢! e f1 g1 are plotted in a similar way to A! B,
&c., a! and A! coinciding to start with. But there
being room on the diagram, the scale is double that
of AV B', &c., which accounts for the greater slope
of abc. Sofar as can be seen this law is no closer
than the preceding, the omnly difference perceptible
being that the line a' ¢' lies closer to or more
evenly between a' and b, thus tending to divide the
inaccuracy between the two trials ; f' again is
below, and e' practically on the line.

The remaining columns in Table II. show : The
slip per cent., where it will be seen the 14-knot
trial again is anomalous ; and also the very great
increase of slip at the maximum power, shows that
the ship is reaching the limit of speed for her size
and form : and the calculation of the power of the
speed according to which the indicated horse-
power varies between the different speeds; the
results in column 12 are obtained by dividing those
of column 11 by the corresponding figures in
column 9. The 14-knot trial is omitted, and the
numbers found point to the unfairness at B, and
also, seeing the sudden increase from 3.78 to 5.3,
to a possible understatement of the indicated
horse-power at 18.836 knots.

THE CRYSTAL PALACE ELECTRICAL
EXHIBITION.—No. I.

THE common reproach against exhibitions of not
being ready on the opening day may be cast against
the show at the Crystal Palace with some force ; still
the importance of the exhibits which are now ready,
orin an advanced state of progress, is such as to
give the Exhibition a real importance at the pre-
sent moment, with excellent promise of becoming
in a few weeks an exhibition 8o representative, and
so comprehensive, as shall well illustrate the present
state of electric technology, and do credit to the
management and to the enterprise of the British,
Continental, and American firms that take part.
Those who intend to make several or numerous
visits to the Palace may well commence at once, as
not only is there abundance of completed material,
but for such there will also be the advantage of
seeing several important installations in various
stages of progress.

he catalogue, which was on sale in the building
the first thing on Saturday morning, is something
more than a bare list of the 228 exhibition spaces
allotted, as it contains a useful series of intro-
ductory articles by Mr. H. J. Dowsing, each of
these articles being prefatory to a special section
of the Exhibition. Thus we have, for example, a
2}-page essay on the general phenomena of elec-
tricity, in which such sources as the thunderstorm,
the frictional machine, the voltaic battery, and the
etic machine are touched on. The hydraulic
analogue serves to introduce the ideas of potential
and quantity, after which the most important units
are briefly dealt with. This essay is prefatory to
those exhibits relating to the scientific or demonstra-
tive side of the subject, general educational appara-
tus being principally shown by Bishop, of Croydon,
and Bowron, o?&Praedmtreet. Messrs. Crompton
and Co. exhibit special contrivances for the demon-
stration of such phenomena as bear on losses in the
dynamo. On the scientific side there are also the
experimental devices of Professor Elihu Thomson
for illustrating phenomena in connection with the
alternating current, devices which created so much
interest in connection with the Paris Exhibition of
1889, and which were explained by Professor
Fleming in a lecture before the Society of Arts in
May, 1890.

The next sectional introductory essay in the
catalogue is on electrical measurements, and, like
the previous and following essays of Mr. Dowsing,
is popularly written, so as to give fundamental
notions to those who have had but little scientific
training. It must be remembered that, in setting out
with such an aim, it is impracticable to altogether
avoid some few things which the scientific critic
will regard—or, perhaps, condemn —as crudities,
or as general expressions rather than absolute truths.
Still, we take it that by far the larger number
of the users of the catalogue will appreciate Mr.
Dowsing'’s short and intelligible introductions, and
will find them useful. The section of measurin
instruments includes contributions, among whic

may be specially mentioned those from White of



