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author prefers to use instead of that of com-

bustible, because the fuel free from ash and

moisture contains oxygen and nitrogen,

which are not combustibles. The capacities

were lower than those in Table No. 1, be-

cause the coal used was a less favorable size.

This latter test shows the effect of the dif-

ference in eﬂiciency of the two boilers in

ordinary service.

The author prefers to recognize a steam

generating apparatus as being composed of

separate features as follows: As boiler and
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grate, with this combination, the gases flow

in contact with the heating surface imme-

diately as they leave the ﬂre. Also, as boiler,

grate and furnace, the latter feature consist-

ing of a refractory roof over the ﬁre which

ers under boilers A and B are unsatisfactory

in two respects: First, that with desirable

strength of draft the available thickness of

_fuel bed does not supply sufficient combus-

tible to satisfy the air supply. Second, fuel

is wasted by passing over the end of the

grate with the ash. This latter fault may

be remedied by running the grate at a speed

which will allow the fuel to burn away be-

fore lt reaches the end, but this results in

increased excess of air, therefore the chain

grate stoker, in combination with the above

described furnace feature, is ineﬂlcient, to

the extent by which it fails to supply a suf-

ficient thickness of fire or quantity of com-

bustible, and the loss of fuel with the ash

is not a fault of the stoker, because if the

tracks to the east. The three eastern tracks

from the western throat cross the three

western tracks from the eastern throat at the

“grand crossing," shown in Fig. 1. The four

signal bridges required at this crossing are

combined in a single rectangular structure,

75 ft. square, shown in the illustration.

The starting signal for outward trains are

all “suspended signals”; the signal arms are

at the lower end of the tubular post which

contains the vertical operating rods, and the

pneumatic valve is "at the top of the post.

Some of these are shown in Fig. 3. The

combined length of the two bridges in this

view is 488 ft. _

Tower No. 1, which is just south of the rec-

tangular signal bridge and between that and

Fig. 1. Grand Crossing under Signal Bridge

leading to each throat.

N0. 8, Three tracks l—‘ig_ -1,

Tower No. 1 and Bridge N0. 8. New power house beyond Bridge.

Fig. 3.

East Throat, showing Three Double Slips and Bridge .\'o. 4.

Signal Bridges carrying Starling Signals for Outward Trains.

Electro-Pneumatic Signals at Union Station, St. Louis.

extends back a considerable distance, its

presence making it possible for the gases to

be mixed together a sufficient extent while

at high temperature, so that no combustible

escapes oxidation. Such feature here desig-

nated as a furnace, if of a length of about

14 ft., will produce an ideal mixture of the

gases if the coal is supplied to the grate
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work 53 signals. Capacity of frame, 59

levers (44 working levers, 15 spare).

Tower No. 3.—0ne-arm bridge signals, 10;

two-arm bridge signals, 9; dwarf signals. 3;

three-arm bridge signals, 2; single switches,

10; cross-over, 1; double slips with m. p. f.,

8. Fourteen levers work 10 single switches,

1 cross-over and 8 double slips with m. p. f.

Twenty-one levers work 37 signals. Total

working levers, 35; spare spaces, 12.

Road Tests of Brooks Passenger Loco-

motives.*
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As the Hocking Valley desired to draw

comparisons between the two types of en-

gines used at the time in their passenger

service between Columbus and Toledo, _it

was decided to conduct at least four trials

under as near as possible identical condi-

tions, two on each locomotive.

‘The locomotives were built by the Brooks

works of the American Locomotive Com-

pany, the dimensions of which are given in

the following pages, the greatest diﬁerence,

however, being the Belpaire type of boiler,

with 72-in. drivers on No. 73, and the wagon

top boiler, with 66-in. drivers, on No. 80.

No. 73 had been in service several years,

but was thoroughly overhauled nine months

previous to the trials, and had been in con-

tinuous service from that time, while No.

80 was practically new, having been in ser-

vice only two months before the trial. In

each case, however, where needed, the en-

gines were given new piston rings, the valve

seats were put in good condition and valves

reset so that each engine worked “square."

Apparatus and Preparation.

The apparatus used was as follows: A

gage glass and scale on each side of each

tank for determining the amount of feed

water. A Barrus calorimeter connected to

the dome. A Hohmann and Maurer mercury

pyrometer inserted in the front-end. Draft

gages in the cab to indicate ﬁre drafts at

front-end, ﬁre-box and ash pan. The same

ﬂue gas-sampling and collecting apparatus

was used as in the previous year, and also

the same combustible collector at the stack.

A continuous counter was driven from the

reducing motion, and also an indicator tach-

ometer from the forward truck axle. Two

indicators were used on each cylinder, with

%,-in. pipes, 9 in. long, well lagged, connect-

ing to each end of each cylinder. The indi-

cators used were American Thomson and

Star brass outside spring. Slotted pendu-

lum reducing motion was used, with excep-

tion of on one side of No. 80, where a pan-

tograph was substituted on account, of the

air tank interfering with the other form

of reducing motion, this tank being located

underneath the running board. A continu-

ous stroke counter connected with the air

pump, received its motion from a small

plunger working in a brass cylinder.

Method of Conducting Trials.

Since these trials extended over the whole

