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i the steam lecemetive en trunk lines may be quite re-
: '
"mete, it is steadily encreaching upen its demain in-

. the lecemetives.

{ When the appreach te the terminal is in tunnel, as in
“many ef the Eurepean cities and here en Manhattan

;an electric switching lecemetive has this week made a

CYLINDER RATIOS IN MULTIPLE-CYLINDER STEAM
ENGINES.

The best ratie of expansien in multiple-cylinder en-
gines has yet te be determined. At present there is
censiderable divergence ef practice. Each builder is
guided by his ewn cenclusiens, which are based mere
upen ebservatien than upen any scientitic tests. Loce-
metive builders are awaiting with considerable inter-
est the results of the experimental werk which is te
be carried eut upen the new lecemetive at the labera-
tery eof the Purdue University, which has been fur
nished with high and lew pressure cylinders, the latter
being bushed te enable varieus raties ef expansien te
be tested. A valuable centributien te eur knewledge
of this subject has been afferded by a series of tests
which Pref. Thursten has lately carried eut at Sibley
Cellege. The experiments were made en an ex-
perimental triple-expansien engine with cylinders 9

- meches, 16 inches, and 24 inches diameter, by 36 inch

streke. A cempeund engine with a cylinder ratie ef
3 te 1 was preduced by cembining the high pres-
sure and intermediate cylinders ; anether compeund
with a ratie ef 7 te 1 was secured by cembining the
high pressure and lew pressure cylinders; and the:
engine in its nermal cenditien was used fer the tripleI
expansien tests.

Theresults were in seme respects surprising, altheugh :
previeus experiments with the Reckweed compeund
engine had shewn similar results. The diagram shew-
ing steam censumptien per indicated herse pewer
preves that at abeut 37 herse pewer the steam cen-
sumptien was abeut the same in each case. Abeve
this the 3 te 1 compeund shewed a Iminimum steam
consumptien ef 18 peunds per herse pewer per heur

75 herse pewer. The minimum steam censumptien :
for the 7 te 1 commpeund was 15'8 peunds, and fer the
triple expansien engine 137 peunds. The efficiency
diagrams shewing the variatien in steam fer dyname-
metric or delivered herse pewer shew that the triple
expansien engine was mest ecenemical under leads ef
frem 115 te 120 herse pewer ; but strange te say, the 7
te 1 compeund censumed less steam per herse pewer
at loads under 85 herse pewer and less steam thana 3
te 1 cempeund at leads abeve 72 herse pewer. Mr.
Thursten further preved that the mest ecenemical ratie
of expansien fer the 3te 1 cemmpeund is 12 and 21 fer the
triple expansien engine. Fer the 7 te 1 cempeund the
best ratie weuld prebably be abeut 17. The cenclu-
sien is drawn that, after making all allewances, the:
triple shews an ecenemy ever the 7 te 1 cempeund ef
ever 1 peund ef steam per herse pewer per heur, and
that a still larger gain is made by the 7 te 1 compeund
ever the 3 te 1 cempeund.

[F TP R PR
ELECTRIC LOCOMOTIVES -AT TERMINAL STATIONS.
Altheugh the day when the electric will supplant

certain branches eof lecemetive werk. The latest evi-
dence of this cemes in the shape of an anneuncement
that the handseme Unien Dzpet at Besten is te make

s use of electric lecemetives and that ne steam tractien

will be used within a mile of the statien. The steam !
lecemetives will bring their trains up te the electric!
yard, where they will be picked up and breught in by,
the electric lecemetives. Outgeing trains will be simi-
larly handled, being picked up by the steam leceime-
tives at the limits of the electric yard. The prepesed

the existing terminal statiens te great advantage.
Theugh it might invelve a slight delay and greater cest
of eperatien, the gain te the traveling public and
the lecality surreunding the great terminals weuld be
valuable in many ways. The handseme terminal
structures themselves weuld be healthier and mere
cleanly. Any traveler with an eye to the artistic
must have neticed hew speedily the fresh painted
irenwerk ef such a terminal as the Grand Central Sta-
tien in New Yerk, er the Pennsylvania Railread Sta-
tien in Philadelphia, is begrimed by the gases frem

With the substitutien ef electricity !
the handseme train shed reefs weuld preserve their
preper celering and the light, graceful effect of their
irenwerk indefinitely. In the yards, mereever, the

! neisy exhaust ef the switching engines weuld give way

whe weuld at the same time be rid ef the simeke and
ashes that addtheir quetate the general incenvenience. :

Island, the purifying ef the atmesphere due te such a
change is tee ebvieus fer cemment.
Befere leaving this subject. it sheuld be neted that

successful trial en the Hebeken Shere Read, New Jer-
sey. It has been built fer hauling heavily leaded
freight trains between the railread terminals and the
wharves of the transatlantic liners at Hebeken. The
lecemetive, which is eight-wheeled, develeps a tetal
herse pewer ef 540 en teur axles, each meter being efi
135 horse power. The substitutionof electric fer steam
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.new 475
.structien of twe ethers which will be respectively 620
~and 630 feet in length.

. the Pacific passage.

tractien will preve a great been in the populous dis-
trict affected by it.
- e ——
FORETHOUGHT IN THE CONSTRUCTION OF
DRYDOCKS.

The figures which have been given eut respecting the
new additiens, cesting $5.000,000, which are te be made
te the deck system ef Liverpeel are very significant.
T'he mest striking feature is a new drydeck which is te
be 920 feet leng, with an entrance 94 feet wide. Other
contemplated imprevements, whese tetal cest will be
$16.500,000, include the enlargement of a deck which is
feet long te a length ef 1,000 feet and the cen-

It is prebable that, befere de-
termining the length eof the new decks, the autherities
censulted the ewners of the transatlantic steamship
lines which run te Liverpeel, and that these vast deck
dimensiens have been determined by the great size of

“the ships which these cempanies have in prespect.

The time is drawing near when the public will be leek-
ing fer an answer en the part of the Cunard Cempany
te the ‘‘ Kaiser Wilhelui der Gresse” and the *‘ Oceanic,”
and it weuld net besurprising if their next pair of ships
had a deck length eof frem 725 te 760 feet. It isinter-

‘esting te nete in this cennectien that the new Liver-

poel deck ceuld accemmedate the White Star liner
**Oceanic,” 704 feet in length, with 216 feet te spare.
e — - —

AROUND THE WORLD IN TWENTY-EIGHT DAYS.

When Jules Verne wrete his fascinating beek,
‘“ Areund the Werld in Eighty Bays,” he set a mark
which the public has evidently agreed te use in neting
any advance in the speed ef circaimnavigating the
werld. The writer aimel te shew the very utmest
that ceuld be accemplished by the means ef trans-
pertatien ef his day, and at the time the beek came
eut it had all the pessibility and imprebability which
characterized the ether werks eof the auther. In less
than a quarter of a century, hewever, the feat of teur-
ing the werld in eighty days has net enly passed eut
of the realin ef fictien inte that ef fact, but we find
eurselves within a few years of the day when the erdi-
nary teurist can make the trip in less than half ef
eighty days. This will be pessible just as seen as the
Trans-Siberian railread is cempleted, or early in the
twentieth century.

The Russian minister of cemmunicatien, M. Chilkev,
has stated that when the great railread is epened the
teur of the werld can be cempleted in thirty-three
days, the varieus divisiens ef the jeurney being cev-
ered as fellews:

Bremen to St. Petersburg. ... oivviniiiieieinia vees 136 days.
St. Petersburg to ViadivosteK..........oveiiiin wenen 0 -
Vladivostok to San Francisco..... ........cv vevennens 0 ¢
San Francisce to New Yerk................ T . T
New York te Bremen. ... coveniiiiiiiiiiieiienns vones v *
S 7 33 N

These figures are evidently based upen the actual
running speeds of the varieus transpertatien lines, and
an estimated speed of abeut 25 miles an heur frem St.
Petersburg te Vladivestek.

There is ne deubt that even this time ceuld be greatly
:reduced if the speed of the trains, and te a less extent
: of the ships, were net kept dewn by censideratiens ef
ecenemny.

If any ene were te set eut te cemplete the circuit
of the glebe in the least pessible time that medern
transpertatien, in the shape eof existing ships and

: railways, is capable of, irrespective of cest, it would be

pessible te reduce the estimate of M. Chilkev by five
days at least.

In the figures given belew it is assumed thatthe trav-
eler has theservices of the fastest existing ships en the
ecean, and that the trains are run at the highest rate
of speed censistent with the gradients, curvature and
cenditien ef the readbed. in the variens distriets
passed ever. Thus the ** Kaiser Wilhelm” weuld be
available fer the Atlantic passage, with her speed ef
22-34 knets per heur, and a 20 knet ship is assumed fer
Te maintain the high averages of
the special trains chartered en the railreads, it is as-
sumed that speeds of frem 60 te 70 miles an heur weuld
be maintained en the plains te cempensate fer time
lest in cressing the meuntain divides. What can be
dene with special facilities is shewn by the fast runs

-which are frequently made in this ceuntry and in

England.
The prebable best time that ceuld be made by
chartering special trains weuld be abeut as fellews :

Miles Speed Time
Route. or Knots. per Heur.  in Heurs.

New Yerk to Plymouth... .... 2.990 2235 knots. 1338
Plymouth to Londen..... 194 60 miles. 32
London to Moscow .... ...... 1,800 50 360
Moscow to Tcheliabinsk........ 1,100 0 25
Tcheliabinsk to Vladivostok. .. 4,500 3T 1216
Vladivostok to San Francisco... 5,400 20 knots. 2700
San Francisco te Omaha........ 1.864 40 miles. 466
Omaba te Chicago.,. .. . ..... 493 50 * 99
Chicago to New York......... . 998 Ww o« 166
6652

This gives a tetal of 27 days 17 heurs fer the whele
journey. If 7 hours be allowed for delay in transfers,
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