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mum speed which a train loaded for a 0.5%
grade can acquire on any other grade is
given in the intersection of the curve repre-
senîing that grade with the zero line of
tractive power.

Substituting the value of F ini Equation i,
we obtaini
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frorn which plate 5 was plotted.
For short increments Of 2.,S miles an hour

increase or decrease in velocity, we may,
withotit sensible error, take the average of F
at the beginining and end of the increnient.

Simîliar curves have beeti plotted for trains
loaded for i.o'. and 1.5% grades. For other
grades, stîfficientlv accurate results may be
obtained by interpolation.

The following example will demonstrate
the use of the diagrains : t is advisable, on
accotint of a heavy increase in traffic, to re-
duce ail the grades on a certain section of line
to o.,5%. Thiere are at present several 0-75%
grades which limit the engine rating, and whiclh
must therefore be reduced. One of tliese is
situated as shown ini fig. 2, and Nve desire 10

knowv what length of the 0.71% grade can be
surmnounted by momentum before the speed
of the train is reduced 10 seven miles an hour.

Froin the acceleration curves, plate 5, we
find that 9,000 ft. on the-.25%/ curve corres-
ponds to 28 miles an hour-the speed acquired
at tlic foot of the grade. From the retardation
curves, we flnd that 28 miles an hour on the
+ 0.75% curve corresponds 10 2,650 ft., and 7
miles an hour to 7,300 ft. (7.30-2,65o)-4,650
ft. is the distance which can be surmounted
before the speed is reduced 10 7 miles an
hour, and beyond this point, therefore, the
grade must be reduced.

To find the time required 10 traverse the
distance from the acceleration curves we find
that 9,000 ft. on the 0.25'l curve corresponds
to i-7 minutes. From the retardation curves,
2,650 ft. on the + 0,75% curves corresponds to
0.83 minutes and 7.30 to 4.40 minutes. The
total time from the station 10 Ithe point at
which the grade must be reduced is therefore
5-7 + (4.40- 0.83) = 9.27 minutes.

When a grade is so long that il cannot be
surmounited by momentum, but not of such
a length tîat a new line must be built, it will
generally be found more econom-ical to reduce

the grade both at the foot and the summit, thus
avoiding unduly heavy work at either point-.
The length 10 be reduced at the foot or the
sumumit to give the most economnical resul

t
s

depends entirely, upon the topography of the
grouind, and can only be determined by 3
series of trials.

The time lost in operating a momentUfl'
grade is seldom s0 great as 10 be w6orthy Of
consideration in freight transportation, but
the exact amount may be directly ascertainied
froîn thie diagrams, and ils yearly value est
mated.

Improvements made in the physical feattitres
of a line, unless of a very extensive character,
affect but little the expense of conductiflg
passenger transportation. To within Cer-
tain limits, the size of passenger traifl
is seldom governed by the grades, and
lime lost in ascending is regained in descefl'
ing. The tonnage of freight trains, on the
other hand, is wholly limnited by the ruliflg
grades, and any improvements which nîay b
made in the way of eliminating curvatur'es
and rise and faîl, or grade reductions, -l

decrease at once the cost of handling freigl't
traffic.

ch System Car and Buoy Lighting.
This Company controls ini the United States and Canada the celebrated Pintschi System of Car and BuoyLîgliting. Lt îs economical, safe, efficient, and approved by the railway managers and Lighthouse Board of

the United States and Canada, and bas received the highest awards for excellence at the World's Expositions
at Moscow, Vienna, St. Petersburg, London, Berlin, Paris, Chicago, Atlanta and Buffalo. 112,000 cars, 4,500
Locomotives anîd 1,250 Buoys are equîpped with this light. 16o Railroads in the United States and Canada
have adopted this system of lighting, applied to over 19,000 cars.

Car Heating.
This Company's Systeins have been adopted by

by the great Sleeping Car Comipany. They consist of
Direct Steam Regulating System and Straight Steam

120 of the principal Railroads or the United States
Thte Steam Jacket System of bot water circulation,
(plain piping).

Automatic Steam Coupleirs. Straight Port Type.

THE SAFETV CAR IiEATING and LIGMTING CO.,
(lereral Offices: 160 Broadway, New York.

Branch Offices: Chicago, 1017 tlonadnock Building - -

Montreal, Stock Exchange Building.
St. Louis, 10 15 Union Trust Buildix
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S;TEEL RAILS
Wehave pleasure in offering highest grade

Bessemer Steel Rails made by THE ALGOMAISTEEL CO., Ltd., of Sault Ste. Marie, Ont.
Offces-Drm ndMCal&C.

CANADA LIFE BUILDI,. um odMcal&C9
Montreal. General Sale. Agents,

93R Tort The Algoma Steel Co., Ltd.
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