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ANALYSIS OF THE OPERATION

The district around Cleveland, Ohio, has become widely
known from the number and extent of the interurban elec-
tric railways which radiate from that city as a center. The
growing number, throughout the country, of railways of
this character makes a study of the results secured on some
of the older interurban lines a particularly interesting prob-
lem. The subject differs in a number of particulars from
that of the ordinary street railway, owing (1) to the dis-
tance over which power is transmitted before reaching the
cars, (2) to the size and weight of the cars operated, and (3)
to the high speeds attained. The road selected for study in

OF AN INTERURBAN RAILWAY

50-h.p. motors. Upon reaching the eastern terminal of the
line at Rocky River, the cars pass over the tracks of the
Cleveland City Railway Company, a distance of 8.5 miles,
to the Public Square in Cleveland. On this portion of their
route the cars are supplied with current from the power
station of the Cleveland City Railway.

During the winter months, the cars operate on an hourly
schedule, and during the summer run every half hour.
When running every hour there are only from two to three
cars at any omne time between Rocky River and Lorain,
which is the section fed from the power house of the

INTERIOR OF POWER STATION, LORAIN & CLEVELAND RAILWAY

this articte is that of the Lorain & Cleveland Railway Com-
pany, one of the more recent of the Cleveland interurban
lines. The length of this road from Rocky River, the ter-
minal of the Cleveland City Railway, to Lorain, is 18.5
miles. The track is built over private right of way. There
are practically no grades or curves. The schedule running
time between these terminals is three-quarters of an hour,
and as there are numerous stops, a speed of from 45 to 50
miles or more is often made over a considerable portion of
the route. To kecp up the schedule it is not only necessary
for the cars to make the high speed mentioned, but also to
accelerate rapidly. For this reason, each car, which weighs
about 22.5 tons, is equipped with four General Electric

Lorain & Cleveland Railway Company. When the cars
are run on the half-hourly schedule, there are from four to
five on this section, with the addition often of excursion
cars. It is very evident that with a few cars, each equipped
with four motors geared for high speed, and starting with
a rapid acceleration, the fluctuations of load in the power
house must be large, and the machinery installed must
necessarily be designed for a wide range of load, and be
reliable when operating under large overloads.

ROAD AND LINE WORK

The road being on private right of way, the roadbed
was built similar to steam road practice, being ditched on
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cach side and gravel ballasted. The ties are of 6-in. x 8-in.
x 8-ft. oak, spaced 24 ins. on centers. The rails are 7o-1b.
A. S, C. L. standard, with suspended joints and standard
four-bolt splice bars. The sidings are 1500 {t. long, with
combination spring and throw switches, supplied by the
Cleveland Frog & Crossing Company, and fitted with
regular steam railroad night and day signals. The
curves into these sidings are very easy, so that the cars
run into the switches and out again at nearly full speed,
with very little swaying. The overhead material is very
heavy in all its parts. The poles are 3o ft. 7 ins. in height,
with all poles on curves trussed to an anchor behind them,
and all poles are braced with a 4-in. x 6-in. x 8-ft. brace
placed against the pole about 4 {t. above the ground, and

EXTERIOR OF POWER STATION

the other end against a 4-ft. stake driven with a piledriver.
This has been found necessary, as the two No. 000 trolleys
suspended over the track make a very heavy load on the
cross suspension. It was found almost impossible to keep
the poles from springing in without this additional brace,
but by means of it the line has gone through an excep-
tionally hard winter and the soft weather of the spring
with very few repairs.

The line extends 12 miles east from the power house
and 64 miles west. The feeders are all of 300,000 c.m.,
one going 11 miles east, one 10 miles and one g miles; and
one going 2 miles west, and one § miles. By using the
double trolley all overhead switches are avoided, so that
the cars enter and leave the turnouts without danger of the
trolley leaving the wire.

In this connection it is interesting to note that on ac-
count of the high speeds and large current taken from the
wire the tension of the trolley against the wire has been
fixed at from 35 Ibs. to 40 1bs., which is much higher than
common practice. The trolley wheels are 6 ins. in di-
ameter, with $-in. pin, 2 ins. long, but they are now being
changed to wheels 7 ins. in diameter. The life of trolley
wheels will not exceed one week, which shows the excess-
ively hard usage to which they are subjected.
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ROLLING STOCK

The car equipment at present consists of ten regular
passenger cars and two combination passenger and bag-
gage cars. These are equipped with Brill No. 27 trucks,
and weigh about 4800 Ibs. each. The wheels are 33 ins,,
with 23-in. tread and 1-in. flange.  As electric brakes are
used, which are applied direct to one wheel of each pair,
the wheels themselves differ in weight, the brake wheel
weighing, when new, 520 lbs., while its companion weighs
460 Ibs.  The motors have thirty-three teeth on the pinion
and fifty-two on the gear, which gives a ratio of 1.579.

The car bodies are also of Brill make, and are 34 ft. 6
ins. long and 42 ft. 6 ins. over all, 8 ft. 4 ins. wide, and 12 ft.
6 ins. from track to trolley base. Each car has a telephone
with extension rod, for connecting at the contact boxes
placed every quarter of a mile along the line, and there
are also stationary telephones at every switch, at the ends
of the line, at the power house, shops and superintendent’s
residence.

To carry out the analogy of the steam road practice still
further, the cars are equipped with regulation railroad sig-
nals. Each car runs a total of 340 miles per day, 240 of
which is on the company’s tracks, the rest being in the city
limits. This gives a total of 720 car miles per day on
hourly service, which requires three cars, and 1440 car
miles per day on half-hourly service, which requires six
cars. -

A record of the current and voltage of the car gave an
average for omne trip of 140 amps. and 565 volts. The
record of speed test taken at the same time gave as follows:

LORAIN & CLEVELAND RAILWAY, SPEED TEST,
DEC. 30, 180¢8.

GOING WEST Miles

Per

Distance Time Hour

Lv. Rocky River double track...... 12:10.5 3.56 5% min. 39
Ar. Dover Switch ................. 12:16 .
Lv. Dover Switch ................. 12:17 4.52 6 “ 451
Ar. Mitchell Switch ocaeccinsnesss 12:23
Lv. Mitchell Switch................ 12:24 2.44 3 488
Ar. Avon Beach Park............. 12:27
Lv. Avon Beach Park............. 12:28.5 1.39 1.5 55.8
Ar. Sheffield Switch ............... 12:30
Lv. Sheffield Switch ........c.un.. 1231 4.91 7 Y 422
Ar. Reverse Curve ...........cvunn. 12:38 :
16.82 23m. 43.8
GOING EAST

Lv. Reverse Curve................. 1:48 4.91 6 min. 49.2
Ar. Sheffield Switch .............. 1:54
Lv. Sheffield Switeh....o.ooovoi.... 1:54 1.64 z 49.2
Ar. Avon Beach Park.............. 1:56
Lv. Avon Beach Park.............. 1:50 2.44 a * 49
Ay, Mitchell Switch ............... 2:02
L. Mitchell Switch : :cximime e 2815 4.52 6 “ 45.1
Ar. Dover cove e 2221
Lv. Dover ...oviviiiiiinnnnane. .. 2:21 3.84 6 38.5
Ar. Double Track :w:es:s:ummsn 2527

16.28  23m. 438

Increased distance going east over that going west is due to in-
cluding the length of two switches on the trip east which were not
counted in on the trip west.

This was a special test, and was not taken under operat-
ing conditions, as no stops were made between switches
to take on or let off passengers. The records show a
maximum of 53.5 miles per hour from Avon Beach Park
to Sheffield switch, and a minimum of 38.5 miles per hour
from Dover switch to Rocky River double track. The
first is a straight, level track going west from the power
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house, and the latter is the last stretch before reaching the
city tracks, and contains two trestles, a drop under the
Nickel Plate track combined with a reverse curve, all of
which necessitate slowing up.

Referring to the power house report for week ending
Jan. 1, 1899, the kw. hours for IFriday were 2450, and the
car mileage 720, which gives an vutput of 3.40 kw. hours
per car mile, and at the rate given, of 6.4 Ibs. of coal per
kw. hour, this requires 21.8 Ibs. of coal per car mile.

The average for the week was 823 car miles per day and
3227 kw. hours, which gives 3.9 kw. hours per car mile,
and 21.5 Ibs. of coal per car mile.

POWER STATION

The power station was illustrated and described 1 the
STREET RATLWAY JourNaL for April, 18¢7, and was then
in course of construction. The plant was put in operation
on Oct. 1, 1897, and has given very satisfactory results.
The superintendent states that at no time
has any part of the machinery had to be
stopped because it was out of order, and that
during the first year there was no expense
for repairs.

The power house is located on the shore
of Ldke Erie, on a bluff, the top of which
is about 22 it. above the lake level. In or-
der that the coal should fall by gravity from
the coal bunker into the furnace, it was
necessary to excavate about 16 ft., the ex-
cavation on the bluff side being carried
right out to the beach.

The coal cars are run up an incline
which brings them about 12 ft. above the
ground level. The coal drops through
the bottom hoppers in the cars into the
coal storage. I‘rom the storage bins it
passes through inclined chutes into the
hoppers of the Murphy stokers. The in-
clined chutes are suspended from scale
beams, and each chute load is weighed by
Fairbanks scales. The average load 1is
about 500 lbs. The ashes are removed
from the pits by manual labor, as it was not
considered advisable to install ash con-
veyors in a plant of this size.

The boilers now in place are four 300-

STREET RAILWAY JOURNAL.

267

The steam from the boilers passes through semi-circular
bends, cach of which has two valves, to a 2o0-in. header,
and thence through Cochrane separators to the high pres-
sure cylinder of the engine. A butterfly valve 1s placed in
cach line, and if the speed of the engine increases more
than 10 per cent above the normal, the special governor
operates this butterfly valve, shutting off steam irom the
engine, and at the same time making electrical connection
which trips the generator circuit breaker on the switch-
board. This prevents a flow of current from the switch-
board to the generator, which would tend to make it act as
a motor. This device was installed at the suggestion of
Mr. Wason.

FFach engine is a 2zo-in. and 36-in. x 48-in. C. & G. Cooper
cross compound condensing engine, fitted with double
eccentrics, and with Tripp’s metallic packing. A Mus-
grave column is used in connection with the sight feed
lubricator for the cylinders, and hand pumps are also pro-

h.p. Stirling boilers.  The stack is of

brick, 100 1ns. in the clear, and 2oo ft.

high. In the breeching is a damper controlled by a Locke
regulator. The water fed to each boiler is controlled by a
Thomas boiler feed governor, and on each boiler there is
also a Reliance column with high and low water alarm.
In the pump pit are two Blake vertical condensers, and a
Blake pump for fire and water works service, and which
pumps to a 50,000-gal. tank located next the Park system.
There 1s also a small Blake pump which draws from the
hot well and discharges into a Stillwell & Bierce open
heater; this pump is automatically governed by a Fisher
governor. The water is drawn from the heater and fed
to the boilers by either one of two Dlake outside packed
plunger pumps; these are also controlled by Ifisher gov-
ernors. The fire service pump and these two feed pumps
are cross connected, and the low service pump drawing
from the hot well is also cross connected with one of the
feed pumps.

The water in the condensers is obtained through a 20-in.
pipe, leading from the cold well outside the building.
From the condensers the overflow discharges into a 2o-in.
pipe, and from the bottom of the pipe leading to such dis-
charge a smaller pipe leads to the hot well.

BOILER ROOM AND COAL SCALES

vided. Irom the engine the steam passes through a Coch-
rane exhaust separator to the condenser, with a Blake relief
valve in the connection to the atmosphere.

There is a complete system of lubrication of all ma-
chinery by gravity pressure from tanks in the boiler room
above the boilers. These tanks are fed by pumping
from barrels, or a Cross oil filter placed on the floor be-
low the engine room floor and between the engine founda-
tions.

The high pressure piping is all extra heavy flanged,
tongued and grooved, and with copper gaskets. It is cov-
ered with Keasby & Mattison’s magnesia sectipnal cover-
ing. The low pressure pipe is standard pipe covered with
magnabestos. The valves are Crane extra heavy bronze
seated, and all the larger ones are by-passed. The angle
and globe valves are Jenkins’. The water of condensation
from ail the live steam piping is returned to the boilers by
the Holly gravity system.

The generators are two 4oo kw. Siemens & Halske, with
outside armature and separate commutator. The switch-
board has the usual number of instruments, those for
measuring the current being of the Weston type. In ad-
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dition there is a General Electric recording wattmeter and
a Bristol recording voltmeter.

On the gage board there are, in addition to the usual
gages, a recording steam gage and a recording draft gage,
both made by the Bristol Company.

The traveling crane has a capacity for 15 tons and has
two 10-ton trolleys, each fitted with triplex blocks. It was
built by the Cleveland Punch & Shear Works.

The building is a self-supporting steel structure, having
steel roof trusses with steel purlins, the trusses resting on
steel posts built into the brick walls. The floor of the en-
gine-room 1is concrete, resting on hollow tile and sup-
ported by steel beams. The flooring between the engine
foundations and the pump pit in the boiler room is con-
crete.

The labor in attendance on the plant consists of two
engineers and two firemen and one man who unloads coal,
cleans up the plant and acts as a general assistant. The
chief engineer, one foreman and the general assistant are
on duty during the daytime, and the second engineer and
firman at night. These men will still be able to take care
of the plant after it has been largely increased.

OFFICERS AND CONTRACTORS

After a considerable portion of the civil engineering in
connection with the road had been completed, and the
equipment of the cars decided upon, the company engaged
E. P. Roberts & Company to design the power station and
supervise its erection. Prominent members of the com-
pany at that time, as at present, were B. Mahler, Henry A.
Everett, I£. W. Moore, and C. W. Wason, all well known
in electric railway circles. Mr. Wason also acted as con-
sulting engineer for the road.

E. P. Roberts & Company engaged as architect J. N.
Richardson, and to design and inspect the steel work and
the steel used in the boilers, the Osborn Company. J. N.

VIEW OF PUMPS

Richardson also designed the car houses for the company,
and the Osborn Company inspected the steel for the track
and designed some of the bridges. The building con-
tractors were L. Dautel, for the mason work; J. W. Van-
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derwerf, for the carpenter work, and the Forest City Wire
& Iron Company, for the structural steel. The piping con-
tractors were Chafer & Becker, who had all the large pipe
furnished by the Crane Company, of Chicago, who made

SWITCH BOARD

the piping in accordance with the drawings of the engin-
eers.
TEST OF POWER PLANT EQUIPMENT

The following is the result of a test made upon the plant.
During the time of the test the line was operated on a
one hour schedule, by three cars running between the Pup-
lic Square, in Cleveland, and the bridge at Lorain. This
schedule was such that one car was on the Cleveland City
Railway Company’s line all the time, leaving only two
regular cars to be supplied with power by the power house.
In addition, there was a work train on the road, which
sometimes took more power, for short intervals, than a
regular car. The time table was so arranged that four cars
were used with three crews, one car being kept at the
Lorain end for inspection. Thus, a crew would bring in
a car at the Lorain end, leave it there and take the car that
had been at that point. This, of course, necessitated the
running of this extra car to Lorain in the morning and
back to the car house at night, a total distance of about 12
miles.

The first test, Feb. 12, 1898, was with two boilers feeding
one engine, the generator connected to which supplied
current for the regular operation of the line. On the sec-
ond test, Feb. 14, 1898, the same engine as on Feb. 12 was
used to supply the line, and the second engine was run on
a steady load provided by a water rheostat. The steam
used by these two engines could not be supplied separately,
as there was no valve permitting this to be done.

The objects of the two tests were, first, to get the run-
ning efficiency of the plant; and, second, to obtain the effi-
ciency of the engines and generators, under a full rated
load. In order to accomplish this, it was necessary to ob-
tain the variable load each day and to apply the results
obtained on the test for variable load on the first day, to the
variable load on the second, and to subtract such figures
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from the totals obtained for variable and constant load and
thereby obtain the values for constant load.

Although it was necessary to make assumptions as to
certain steam consumptions by auxiliaries, it is thought
that the results obtained are very nearly accurate, and suffi-
ciently so for all practical purposes. That they are very
close is proved by the fact that on the curve of perform-
ance for scven months the curve passes through the point
obtained at the test, as described later. However, because
of the assumptions made, it must not be thought that the
engine performance at full load may not have been some-
what better than stated, and furthermore, it must be re-
membered that the cylinder ratio was for variable load,
and thercfore that the results at steady and rated load
could not be as good as if designed for operation under
such conditions. The principal value of the results of the
tests is in showing the difference in efficiencies at rated
load and at a small and variable load, and the test, taken in
connection with the curve of daily performance, is of value
in showing the result of increased average although greatly
varying load, on the steam and fuel consumption.

In the data following the tabulation, the numbers refer
to the corresponding numbers in the tabulation.

INSTRUMENTS USED

All the gages, indicator springs, and electrical instru-
ments were carcfully calibrated by reference to standards.

The coal was weighed in the steel chutes, regularly in
use, which are hung on Fairbanks scale beams. These
scales were all tested by weighing a known weight on the
test scales, and then hanging it on to the chute belonging
to the scales to be tested. These scales are tested very
closely, and proper correction was made in the coal weights
for all differences.

A large tank with an inverted funnel top, and a neck
about 10 ins. in diameter, had been especially prepared
for weighing water. This tank was filled from the service
line by a 3-in. pipe closed by a quick acting lever valve, and
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ISOMETRIC DIAGRAM OF PUMP CONNECTIONS

was emptied into a somewhat larger storage tank by means
of a 4-in. pipe closed by a quick acting valve. In the 10-in.
neck of the weighing tank an overflow pipe led to drain.
As the tank was filled to this overflow, and allowed to drain
from that point, the amount of water contained in the tank
was identical for each filling. The tank was filled and then
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the water drawn off into a barrel placed on the test scales
and thus weighed. This was repcated several times, and
the readings gave only from .5 1b. to 1 Ib. difference in 3670
Ibs. for a full tank. The boiler feed pumps drew direct from
the storage tank above mentioned.

[t will be noted that the temperature of the feed was

VOLTMETER RECORD, MAR. 10, 1899

much lower than in practice because of the drawing from
the tank, and not from the heater. The tables give the

value of the difference.
BOILER TEST

1. ‘Date of #rial s o sewwme s somis 6 ¢ s pusess « sown s & sms s Feb. 12,'98. Feb. 14,98,
2. Duration of trial ............ Cr 00055008 35300052000 20.63 hrs. 20 brs.
DIMENSIONS AND PROPORTIONS
First day, two grates.

Second day, three grates.
3.* Grate surface—length, 6 ft. 1 in.; width, 7 ft. 8 ins.
AATCA 5 o siniae o mereions o sraieie o o iwiata o siwiminin o siaimtale sieiais o o sq. ft. 143 214.5
4.* Maker’s rating ........ projected area. 92 138
5.4 Wiater, heating SUTTACC aw: v ausws v o sizws ¢ o sq. ft. 6,076 9,114
6. Super-heating surface ........ceeeiieiniennn... sq, £t 0 0
7. Ratio of water heating to actual grate surface...... 42.48 42.48
8. Ratio of water heating to projected grate surface... 66.03 66.03
AVERAGE PRESSURES
9. Steam pressure by gage.......coeeeeeunn Ibs per =q. in. 131.6 132.1
10. Absolute PresSsure .....eee.eivirieineeenirnenennnns Tbs. 145.93 146.44
11. Atmospheric pressure by barometer, ins. mercury. 29.25 29.26
12.* Force of draft between damper and boiler, ins. of
WA TETIELTETeTe crueets s - etareross| HUSTofbLs ' snavesin o stoveses s ssvors s 2o ins 2 2
AVERAGE OF TEMPERATURES
130, Of .xeternalll Qif.cau » o setene v grrigenge s dioreress sHezmmsgons wsseess degs. F. 42 33
14.* Of feed water entering boiler............... degs. F. 39 37.47
15, Of boiler Hue Bases: vwss - wosise 53 sexms vaws « & degs. F. 425 522.2
¢ FUEL,
16. Size and condition, Wheeling Creek bituminous; quite dry.
17. Weight of coal as fired......c.vvvueenininnnnennss Ibs. 17,471 39,679
18. Percentage of moisture in coal............. per cent. .36 .36
19. Total weight of dry coal consumed.............. Ibs. 17,408 39,536
20.* Total ash, refuse and fine coal.... + s 1bs; 3,360 5,530
21. Total combustible ................. s DS 14,048 34,006
22. Percentage of ash and refuse in coal ...... per cent. 19.3 14
ANALYSIS
235 Cathon. s s amnes Nitrogen .............. . 93
24. Hydrogen ... Sulphur’ ;s 361
25. Moisture .... (S Ty I R 7.76
26 SN s s vonns s s H. U. per lb., by analysis. 13,522 13,522
Formula—IL. U. = 14600 C + 62,000 (11— —2-)
FUEL PER HOUR
27, Dry coal consumed per hour.................... Ibs. 843.8 1976.8
28. Combustible consumed per hour................. 1bs. 680.9 1700.3
29.% Dry coal per sq. ft. of grate per hour......... actual. 5.9 9.21
Projected weuriueiiiiiniiiiiiii i e 9.17 14.31
QUALITY OF STEAM
20. Percentage of moisture in steam.......... per cent. .49 .49
31. Factor of correction for quality of steam....... L9963 .9963
WATER
32. Total weight of water fed to boiler.....ovvvvnn... Ibs. 120,528 506,183
33. Water actually evaporated, corrected for quality of
steam and leak ..... efsieia o siinte o afatukate kit charuivta vl S: 119,683 304,352
34. Equiv. water evaporated into dry steam from and
gt 212 wlegses Fvoconen s v s sowon o vasive sowsis § Soopm s 1bs. 146,675 373,531
Factors, 1.2256 and 1.2273.
WATER PER HOUR
35. Water evaporated per hour, corrccted for quality
OF SYCOM 5 s & 2 smes & 5w & £ S 5 SEARE § S50 o svororn bs. 5,601.4 15,217.6
36. Equiv. cvaporated per hour f{from and at 212 ’
degs, Feocuoconscoommeonoes vonmnnsnsoniseoonmsamne Ibs. 7,109.7 18,676.5
37. Equiv. evaporated per hour from and at 212
degs: Fo, per sqe Tt TS sueer 5 s 7 v s s . Ibs. 117 2.04
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HORSE POWER
38. Horse power developed (34.5 1bs. wqtfr per hour
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total an allowance was deducted for condensation in the pipes, and
the rest charged to cntrained moisture in the steam from the

into dry steam from and at 212 degs. F............. 206 541 5 p . . : P
39, Builders” rated horse DOWer...... .ccoveuverniennies 600 900 boilers. This agreed quite well with the determinations by the
40. Ps"eclg’;;ige of builders’ rated horse power de- gl 14 above-mentioned calorimeter of the amount of moisture at the
B0 A REE (s boilers on the first day’s te;;CINE o
41. Water apparently evaporated per pound coal— s & 5
actual condition—32--17.... ... ccoev. D O e T 6.89 7.711 Eggi‘;e Ehi ]?g'él; R];:;tr::%lrig:dn
42. Equiv., de‘apff(ated] fom ang At )212 degs. F. per g a4 L Date of trial .eveers i/ irieennnns Feb. 13, 08. Feb 14, 08 -Results
pound coal (including moisture).........cooeeeen.. 5 ? : : < 9R Y hre T >
43, Edqitv. evaporated froms and at 918 dess, B et 2. Duration 10f trial.. . e« cews = «oomes s 20 hrs. 38 min. 20 hrs. Feb, 14,98
pound dry €oalsemwes o semns s v v o ¢ sutensn s s b 44 8.42 9.44 SIZES OF ENGINES
44 TEquiv. evaporated from and at 212 degs. F. per 3. Diam. high-pressure cylinder..ins. 20 20 *
TSRl (ol BIS Boaamoe et Ot G S AT 9605 A uus 10.43 10,98 Eiam.hlovprresls(ure cylinder....ins. 36 36
BT T ength of Strole. v v« amm 2 s suus ns 48 48
o . EFTFICIENCY ) 4. Diam. of fly wheel... onmen, i 20
45. Efficiency of boiler—heat absorbed by the boiler per 5. Weight of fly wheel .. .... ..1bs. 60,000 60,000
pound combustible, divided by the heat value of 6. Rated strokes per minute. . ...... "'80
1 1b. combustible /oo .ovuuuns sy s aswne swmsis ooy s 74.05 18.89 7. Rated horse power per engine.. 600 600
46, Efficiency of boiler and grate; heat absorbed by 8. Kw. output covev . viviiiinnanenn 2,544 9,024 6,644
boiler per pound dry coal fired, divided by the 9. Rated capacity in kw. . ... 400 800 40¢
heat valite of 1 1b; dry oaleses s sesmms sowss 15 o i 5 59.78 67.02 10. Actual average output ....... 123.3 451.2 332
NOTES RELATIVE TO TARLES, \\'ATER CONSU\II’T ION
Boil N, 11. Total water fed to boilers... ... 1bs. 120,528 306,183
ouer Notes 12. Totf?l water Jost through blow-
- . " o N s 1bs. 554 900
Nos. 3 @nd 4—In atem No. 3 the actual area of the grate 15 13+ 1ot {hrough Holly systerm, 75 p)es .
used, but the makers of the furnace rated the grate surface in Thour O PO Ibs 13,925 1,145
projected, or horizontal area, and the item No. 4 is given accord- s ‘;ﬂj‘ll}fg‘;f;d‘fl}fﬁﬁﬁ?f?ff‘,g‘,’T?,?{,‘s‘? 106,049 304,138
gly. Ia* Water used by auxiliaries..... bs. 33,161 59,435
No. 5—Three thousand and thirty-cight sq. ft. per boiler, or ata * Wa;g‘d‘;;edbySe”‘c‘“'f’“mp?ﬁg L 2835
rating of 10 sq. ft., gives 303.8 h.p. 17.* Water used by auxiliaries second ’
No. 1t —Although the force of drait 1s giv'cn as only .z ins. of S:ryv,cgeg‘;,c.,t,gwamoumuwd IEJSY 56.600
water as the average used. a drait of from 1.2 ins. to 1.3 ins. was at 187 Totaé Wate]r delwer?d to engines
all times available by the opening of the damper, and is shown on ;lgviciu;ll,i’;eg’”ﬁ terdeduc?&g ,,,,,, 301.303
TYPICAL WAY STATION AND CAR HOUSE
the charts of the Bristol recording draft gage as a straight, or 19 Percentage of total water delivered
" ’ . ) . to systermn which 1s used by aux-
nearly straight line, reaching out to those values at intervals. iharies, excluding the scrvice
This was done by changing the valves for the draft connection to pump: ) _
5 r First day — items 15 — 14.. .. .. 218, W
the gage from between the boilers and damper to the outside of Second day = items 17 — 18.. ..  .evens 1828
the damper. Several times during the second test the values for  20. Total steam and entrained water .
5 5 g ) delivered to engines.............. 72,888 244,703
the boiler draft were as high as from 6 1ns to .7 ins. (See Record- o1 Percentage of moisture in steam at
ing Gage Charts) Later Note.—Results in practice often show a engine, by calorimetcr.. -7 17
Nt of ] ) for short & P 92 Total dry stcam at engines. 2,472 242,819
utilization of 1 1n. 1or short times. 23.* Proportionate amount of water used
No. 14—Temperature of every tank of water was taken, and by engine No. 1 second day...... ... 70,280
- 8. P 5 g L 24.* Watcr used by engine No. 2 second
temperazure in iced pipe to boilers. day, steady load. . ................ ... 172.53¢
No. 21 —A considerable quantity of fine coal passed through the 25. Average speed of engincs.. .. . 79.¢ 6.4
i S s 26. Average vacuum inches of hg.. ... 26.01 26. 2
grates, and as it was inconvenient to return same to the furnace, 27. Average gage pressurc at main
1t was put aside. This fine coal is ordinarily returned to the fur- header .. .ovoviiieie e 131.3 ceeee 130.2
. : . ) . 28 * Average 1nitial prcssure m cylm»
nace, and thus 1s not lost i the ssh. For these tests this waste B 125.5
amounted to 873 per cent the first day, and 3.43 per cent the g
s : 1 ” = : ¥ 29.* Total coal fired. ... .............. 1 39,679
seconq day. When the boilers are working up to their capacity, 30* Total dry coal fired.. - 39536 i
very little coal passes through. 31.# Total combustible 34,006
No. 26—The heat units per pound 1s given as the same for both . )
days. The coal used had been in the bunkers for some time, and 333:* ﬁ‘;iriﬁsml'ﬁ%'_'_'_::::'_/_’.;:’””"": :'_ff:: 223:5’;2
as the amount used for two days made very little difference in 34-: Minimum g-h-p ------------------ 2324{4
the size of the pile, it was assumed that the average of the sam- 22; f;i,‘g:;?g’; 'e'legt'r',;:;}”];l'r;_’:ffjj o 435:33
ples for both days would give a fairer average than keeping the CONSUMPTION AND OUTPUT PER HOUR
readings separate. 37.* Lbs, dry steam per 1.h.p. per hr...  ...... 16.14
0O gg {.,gs %oal per11 Jhep. qer hrh ...... ggg
7 5 - —_ . Lbs. dry coal per 1.h Der hifte. i 1 .
Formula used for heat value—14,600 C. + 62,000 (H, _8_) 40. Lbs. combustible per ?h D per hr.  iiein eeas 1.79
. 41, Lbs. dry coal per ih.p. per hr,
No. 29g—Three calorimeters were used, but two of these were with feed at 210 degs F.......... ... 1.68
. 3 . 42. Lbs. combustible per i.h. 5
found to be unreliable, and so only the third, which was used on with feed at 210 degs. IE N 1.44
the engine in the second day’s test, was used for data. This gave 43* Lbs. of coal per kw. hr.. 6.86 4.39 3.31
h f 5 e . 44. Lbs. dry coal per kw. hr... 6.84 4.38 3.35
the amoun.t of moisture in the steam after passing the separator, 45 Tbs. Combustible per kw. hr 5.52 3.7 2.89
and the drip from the Holly system accounted for the rest of the 46 Lbf 2%ydcoal i kw. hr., with feed o 5 e
entrained and condensed water in the steam system. From this 47 Ditto,  ege Ees ol o i 18 315 7.3
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EFFICIENCIES
48. Efficiency of engine, including
shafting and brush friction, perct. ...... ... 91.05
49, Lfhiciency of generator (see note)
DEL CENt wuei cistensio » aimtenrs oiaiaiois o s 3 91.48
50.* Efficiency of combination, per cent. ...... ... 83.3
AVERAGE LOAD PERCENTAGE OF FULL LOAD
bl. Engine .....ccoeivnvensanes per cent.  ...iee sesess 89.05
52, Gencrator ....oeeeeeioennns per cent. 30.8 29.75 83.05
LATER NOTE
Results from operating conditions:
Lbs. water Lbs water
Power per per
Factor kw.-hr.  c.h.p. hr,
Test of Feb. 12, 1898.aws swmwis s vovi 5 vwwn 30.8 41.34 31.01
Maximum output for one day up to
July 24, 1898, gives 5 lbs. coal per
kw.-hr; this, with evaporation of
ToTL, GIVES «ovirerrnrnrnennenarnreaens 47.2 38.55 25.91

This test of Feb. 12, 1898, gives the same results as thie average
for the same output during operation from Jan. 1 to July 21, 1898.
See point No. 6 on curve, which shiows the test of Feb. 12 reduced
to feed at 210 deg., which is the ordinary temperature ol the feed
water.

Engine Test Notes

During the run on Feb. 12, Engine No. 1 furnished current for
the road until 10.05 A. M., when the load was changed onto En-
gine No. 2, which finished the run. On Feb. 14 No. 1 ran the
road, and No. 2 was used on the water rheostat.

No. 13.—The large amount of leak from Holly system the first
day was caused by a defective valve allowing steam to blow
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and do not include pumps, etc., and are, therefore, lower than the
amount which would be required to run the station under this
load.

Nos. 43 to 47.—Columns Nos. 1 and 2 are figured from the total
coal, and total kw. output for the two days, and include that due
to the auxiliaries, while Column No. 3 is figured for the engine
alone.

No. 48.—From items Nos. 32 and 35

Nos. 49 and 50.—From items Nos. 32 and 36 the item No. 50 is
found, and dividing No. 50 by No. 48 gives No. 49, or, dividing
the combined efficiency by the efficiency of the engine, gives
efficiency of generator. These efficiencies would have beeen in-
creased if the load had been more nearly full rated load.

DISCUSSION OF RESULTS OF TESTS

Owing to the exceedingly variable load, the kw. per
pound of coal for the run on the road was very different
from what it was for the test on approximately full load,
and this was to be expected.

1. The boiler efficiency was not as high.

2. The percentage of steam used by the pump was much
greater.

3. The engine efficiency was very much less.

4. The generator efficiency was very much less.

The record shows what the engine only would do if
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STEAM PRESSURE, DRAFT AND VOLTAGE CHARTS, TEST OF MAR. 10, 1899

through. This was fixed for the second day’s run, and shows only
the natural leakage due to condcnsed water from the piping sys-
tem and separators. ]

Nos. 15, 16 and 17.—It was inconvenient to change the piping
so as to get the actual steam consumption of the pumps, and it
was decided to estimate this. The number of strokes of each
pump were taken, and also the average steam pressure in the
cylinders, and the head against which they were working, and the
steam consumption estimated.

No. 18—This is deducted because the service pump is not a
station auxiliary, but furnishes water for use outside of the station.

No. 23.—The engine set running the road (No. 1) on the second
day had slightly less kw. output than on the first. If the steam
be taken at the same rate per kw. it would be incorrect, as at the
lighter load the set is less efficient. The amount deducted was
the difference in kw. for the two days multiplied by 50 per cent of
the rate for the first day.

No. 24.—Obtained by subtracting (23) from the second item in
(22).

No. 28.—Obtained from average of indicator cards.

Nos. 29, 30 and 31.—Copied from boiler test.

No. 32—Average of twenty-nine indicator cards.

Nos. 33 and 34.—Obtained from indicator cards taken at time
of maximum and minimum loads.

No. 35.—Average of five sets of cards.

No. 36.—Computed from switchboard readings.

No. 37.—From items 24 and 32.

Nos. 38 to 42—Are figured from the engine consumption alone,

fully loaded, but this can never be obtained, as the pumps
and the condenser must always be used.

An approximate, but fairly close, estimate indicates that
the plant at full load, and the same efficiency of boiler as
at the time of approximately full load test, and the same
fuel, would consume about 3.32 lbs. coal per kw.-hour;
the combined efficiency of engine and generator being in-
creased about 4 per cent. The boiler eficiency would be
slightly higher, but probably 3.3 1bs. per kw.-hour is about
the limit, a point unattainable, but valuable to know, for
the sake of comparison of results obtamed with what may
possibly be considered, for this case, the theoretical limit.

Comparisons of daily output and coal consumption show
the benefit of increased load on the station efficiency, and
later, when more records have been obtained it was possi-
ble to plot a curve to obtain the average results, and to
show how they compare with the theoretical point above
mentioned.

It should be noted that the figure 3.3 Ibs. per kw.-hour
includes the auxiliaries which were taken for the estimate
as using 14.5 per cent of the total steam. This would leave
for the engine only 2.82 Ibs. per kw.-hour, which, with a
combined efficiency of 87.3 per cent, would give 1.83 Ibs.
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per thup., and almost 2 per cent less for every 10 per cent

error against the auxiliaries in the estimate of the steam ¥ % o
used by the latter, — -
The success attending the operation of the road has been % 2:
exceptional, and the officers whose capable management %
has secured this result are as follows: s &
B. Mahler, president, who gives the road his constant x 3%
supervision; J. B. Hanna, vice-president; E. W. Moore, | 2
treasurer; J. C. Hoge, secretary; I'. \WW. Coen, assistant | -§i
secretary; W. I, Davis, superintendent.
The chief engineer of the power house is W. B. Stewart, ‘ %
who takes great pride in the appearance of the power house x
and gives it the most careful and intelligent attention. ' i
When the writer complimented the superintendent he was %
answered by the quotation that “it was the man behind the }_k‘ L |
gun.”  Mr. Davis also stated that on the day previous to \ 2
this statement, and also during the week of exceptionally \ &
cold weather, that the generator circuit breaker frequently f i =
operated at 1100 amps., and that 1000 amps. was carried = e § 2
for several minutes at a time. -
It should be noted that 1100 amps. is 100 per cent over- L“ | g §
load. B E% g E >
THE RELATION OF TIIE LOAD FACTOR TO ECONOMY ; é i-‘: =1 NRE §
o s . s [< [ X § &)
I'he tests given above were made to determine the exact e ld |2k % 1 o}
cconomy of the station under conditions as they existed B ) - & g
upon two particular days, but the company has also main- oz I 8 8 =z
tained a continuous system of keeping records showing 8IS 2 1§ J :
the relation between the coal consumption and kw.-hour _3__: g s | ’* 2 o
output on different days. The coal is weighed, as stated, wiz|s 3 > ,F * B Q
as it is fed into the hoppers, and the kw. hours taken from "5“9 23 ,4 = - w
the wattmeter on the switchboard. The form in which u 3 R =% 2
these records are kept is given below, showing, as will be & "§:§ A = S
seen, the coal per kw. hour and per h.p. hour. The g3 NS TP gg’_g; z
records for every twenty-four hours from Jan. 1, 1898, to o N 2.% 4
July 24, 1898, were then plotted on a diagram, as shown on ? 2 ,_3_
this page by O's. Later records are shown by X's. From T = 8
the O records a mean line was drawn as giving the average :o o ,I : z
consumption of coal per kw. hour with different load . ‘wa!z'* § s =
factors. This line is also a fair mean of the X points, as x °3f 5 |° & 5
will be seen from its inspection, unless possibly that the 1 ! @
line should dip a little more for large loads. To secure uni- ~ s ZOZ 9
formity in records, all points are reduced to feed water at oY 5
210 deg. F. Point No. 1 was that determined by the test L % Q
on I‘eb. 12, 1898, with a variable load, as given above. ~ ol . »
Point No. 6 is the same record, but with feed water re- AR AR . E
duced to 210 deg.. and as will be seen, it lies directly on the — :z xg . % 3 =
average line. The following points, determined by a test ° Bl §’l =
on Feb. 15, 1898, were not put on the diagram owing to * ‘;! %, Sg =
lack of room. I /o o &
e [t
Feed Water 20 foo
No. of Character of Load. Kw. H. Fee%e‘;’i'%f.sg veducey fo 0 Ll j:e ; %
Tests. Ibs. per kw. h,_ pg’r Yo b M
1. Combined variable and steady.. 451.2 4.39 3.74 . =3
2. Steady (engine load only) swsniss s 451.2 3.37 2.72 T By
3.  Limit for full load (engines and b
pumps) calculated as stated x7 o |0 °
under discussion of results..  ...... .. ..., 3.32 b x|e t ° o § . Z\?
% 5o 13
It will be noted from the chart that the best result yet e3 °/‘ — )
obtained is 50 per cent in excess of that which would be L2 / e g 9
obtained at full load. The poorest (from the curve) is 120 o* s /'c -
per cent, and the average about 81 per cent. The varia- s o .
tion in records for the same output is due, first, to the dif- v % >
ferent amounts of coal in the hoppers and furnaces at the : S E g.
start and finish on different days; second, to the difference / SIS
caused by the starting up of new boilers; third, to the dif- x/ g
ference in the character and combustion value of the coal; / 3 E
fourth, to the difference in the character of the load, and = I = = mis
fifth, to the fact as to whether the service pump was used "H'M') ¥3d V09 40 ‘sa1 g
or not, ‘ - b =
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ECONOMY POSSIBLE FROM STORAGE BATTERIES

The results shown by the above curve will be found of
interest to those considering the application of storage bat-
teries to interurban roads. As is well known, the usual
practice is to install a battery of sufficient size to take care
of the overloads, the battery being charged at the time of
underloads, and consequently the engine and generator
running at all times at approximately rated load, with the
result that the fuel consumption per i.h.p. and per kw. hour
is greatly lessened.

One of the advantages derived from a chart and tests of
this kind is the ability to determine the possible economy
from the use of storage batteries as station regulators.
When a plant is originally designed for the use of storage
batteries, the steam end should be proportioned differently
from when it is designed for exceedingly variable loads
without the use of a battery. If the plant in ecither case
were to be compound condensing, the ratio of the cylinders
would be much greater for a storage battery plant than for
one with variable load, and if batteries were not to be used
and the decision were against compounding and condens-
ing, the use of a battery might so modify the conditions as
to make compounding and condensing advisable. In a
similar way it might make advisable the use of economizers
and induced draft in cases where otherwise it would not
be advisable, or, at least, would be very questionable. A
careful designer will also change the ratio of heating sur-
face to grate surface and possibly the amount of each pro-
vided. TIf, however, the plant is one which is already in
operation, as in the case of the Lorain & Cleveland Rail-
way, the question of advisability of installing a battery
auxiliary to take care of fluctuations under the present op-
erating conditions, or to allow additional output without

THE LorRAIN & CLEVELAND RAnLwAY Co
POWER HOUSE REPORT.

Week ending Jan. 1st, 189 9
KW -HOURS COAL COAL COAL '
AT 24 nouns|24 HOURS PER K.W. H|PERH P.H
Monday. 3871 16760 4 . 3 3 2
Tuesday, 2866 17355 6 . o0 / 4
Wednesday, 3055 16960 5 .5 4 - 1
Thursday, 2376 16230 6 . 8| s o
Friday, 2450 15900 6 sl 7
Saturday, 4263 19950 4 = 0 | 3 &
Sunday, 3570 18310 & . i@ 3 a0
Total, { 224571 | 121465 ‘ ’ |
Average K. W. H. per Week, 3207
(X3 " X (X3 Hour, 185+
L Coal “ K.W.H, 5.5
e Coal “ H.P.H, 4.0
Remarks :
Ww. E. Dauis, Sup’t.

SAMPLE WEEKLY STATION ORDER

adding engines, boilers and generator, it would be consid-
cred along the following lines:

For the output now required for both the summer
and winter traffic the curve shows the average coal per
kw. hour, and the test indicates what result would be ob-
tained if the load were constant. The percentage of saving
of fuel would be as indicated by the figures given under
“Discussion of Results of Tests,” above. Whether such
a saving would make it advisable to install a battery de-
pends upon the price of coal, the amount used, the cost of
the necessary battery, and the interest and depreciation
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charges which it 1s considered proper to allow, also
whether any financial value shall be given to providing
power which could be used for a short time in case of total
break down. As a matter of fact, the importance of the
latter consideration in a first-class modern station is small,
but a practical economy is often secured by the use of a
battery in allowing the station to shut down an hour earlier
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or ktart an hour later, or both, than it otherwise would by
taking care of the first car out over the line, and the last
car in.

It 1s by obtaining such data as above that exact design-
ing can be accomplished, and both the Lorain & Cleveland
Company, as represented by its officers, and engineers have
shown a commiendable spirit in allowing its publication.

—_——

Quickly Baked Coils

BY J. F. HOBART

In cases where small coils are required for immediate use
and there is no time in which to bake the shellac sufficient
to hold them in place, they are made ready for instant
duty by a method called “burning out” in the very few
<]101w where 1 have ever seen the method used. Sup-
posing the coil is a four-wire concern to form a part of the
winding of an armature. Tt is wound into shape and held
by several small metal clips so that it can be removed
from the form on which it is wound and then immediately
saturated with thick shellac varnish.

When possible, and that is in most cases, the shellac is
applied before the coil is removed from the form, but in
either case, after being shellacked, the coil is placed in the
heat of a gasoline torch or Bunsen burner, and the shellac
heated to the igniting point. It will blaze fiercely, and at
just the right time—decided by experience—the blazing
coil is removed from the flame and the blaze extinguished.
The shellac must not be burned—that would spoil it for
the purpose, but just enough of the alcohol is removed to
make the shellac hard, but not brittle. A very little prac-
tice will determine just when to stop the firing operation,
and a good coil can be quickly made ready for use by this

process.
—— e —————

Under the average conditions a 22-ft. closed car or an
cight reversible seat open car should be the limit for a
single truck. Although there are single trucks which will
carry a longer body fairly well, yet the increase in main-
tenance will, in most cases, warrant the usc of double
trucks. From paper at the Boston Couvention, 1898.



Electric Railways in Paris, France

There are three companies which operate electric rail-
wavs in the citv of Paris—the Compagnie des Tramways
de Paris et du Départment de la Seine, the Compagnie
Générale Parisienne de Tramways and the Compagnie du
Tramway de Paris a Romainville. The principal line
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The Compagnie du Tramway de Paris a Romainville
operates cars from the Place de la Republique, at the cen-
ter of Paris, to the Port de Romainville, and thence to
Coté de Noisy-le-Sec. The line was installed in 1896, is
equipped with Claret-\Vuilleumier surface contact sys-
tem. The length in Paris is 4 km. of double track, and
outside of Paris 3 km. of single track. The minimum

ELECTRIC TRAIN, RAINCY-MONTFERMIEL RAILWAY

leaves from in front of the Nadeleine, in the center of
Paris. The power station is situated on the line of the
road at Asniéres, and contains three engines, each con-
nected to a Walker 200-kw. generator. Two types of cars
are used, a single and double truck, both of which are illus-
11'at0(1 hercwith. The double-truck car which i1s mounted

curve radius is 25 meters, and the steepest grade is §4 per
cent. The power station is situated at Lilas, about two-
thirds of the distance from the Paris terminal. It con-
tains three boilers, four Corliss engines, four generators,
and adjoining it is a car house for thirty cars. The cars
are capable of carrying fifty-two passengers. They weigh

DOUBLE DECK STORAGE BATTERY CAR, PARIS

on Brill maximum traction trucks, carries fifty-eight pas-

sengers, and weighs, complete, 17,000 kg., made up as fol-
lows: weight of car body, 4200 kg.; trucks and motors,
4700 kg.; battery, 3700 kg.; fifty-eight passengers and two
emplovees, 440 kg. A full description of the car, which
operates on the mixed trolley and accumulator system, was
published in the STREET RatnwAy JourRNAL (international
edition) for July, 1898,

ELECTRIC TRAIN, RAINCY

13,000 kg. loaded, and are operated by two 30-l.p. Walker
motors.

The Compagnie Générale Parisienne de Tramways has a
line 6.2 km. in length, part of which is operated by the
trolley system and part by the underground conduit.
There are seventeen motor cars. each equipped with two
General Electric motors. The power station contains
three Thomson-Houston 200-kw. generators.

F
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The Compagnic du Tramway Raincy a Montfermiel,
while not in Paris, is not far from it, and it is proposed to
extend the road into the city, by way of Romainville. It
extends from Romainville to Montfermiel, has a length
of 7 km,, and is equipped with the trolley system. There
are ten motor cars, weighing 12,500 kg. cach, equipped
with two 25-h.p. Walker motors.

The following summary of the tramway companics in
Paris is taken from “Revue des Transports Darisiens.”
There are nine companies, operating as follows:

1. Compagnie Générale des Omnibus. On Jan. 1 this
company had 184.7 km. of track laid with Marsillon rail,
0.3 km, laid with Broca rail, 15 km. laid with Vignole or
T rail, and 23.3 km. laid with “American™ or strap rail.
The company has fourteen Rowan (steam) cars, fifty-four

Mekarski (compressed air) cars, fifty-nine Serpollet
(stcam) cars. The company had 4800 horses on July 1,
1808.

2. Compagnie des Tramways de Paris et du Départ-
ment de la Scine.  This company has 79.9 km. of track
laid with Broca rail and 29.7 km. of track laid with Vig-
nole rail, all operated by mechanical power, viz.: Lamm
Francq (fireless) locomotives, Serpollet (steam) locomo-
tives, accumulator cars, and, for a short distance in the out-
skirts of the city, a trolley line. The company has twenty
Lamm Francq locomotives, twenty-two Serpollet motor
cars, which are being replaced with accumulator cars, fifty-
five accumulator motor cars, twenty-eight motor cars for
a mixed trolley and accumulator service, and five trolley
cars.
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way. This road is 2 km. in length, laid with Broca rails,
and has twenty-one cars.

5. Compagnie Générale Parisienne de Tramways.
company has 111.9 km. of track, of which 6o.9 km.

This

18 laid

Wi

T

». e
ol <

ELECTRIC POWER STATION AT ASNIERES

3. Tramway a Vapeur de Paris a Saint-Germain. This
company has seventeen 17-ton steam dummies.

4. Funiculaire de Belleville, the Belleville Cable Rail-

with Droca rails, 32.4 km. with strap rails, 9.8 km. with
Marsillon rails, and 8.8 km. with Vignole rails. This com-
pany has 154 cars, all horse cars with the exception of a
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short electric line, most of which is trolley, but a short por-
tion is underground conduit.

6. Compagnie du Chemin de Fer de Paris-Arpajon.
This company has five compressed air locomotives and

STORAGE BATTERY CAR, PARIS

twenty-one steam locomotives, but is proposing to mstall
an electric system on part of its line. The track is laid
with DBroca, Marsillon and Vignole rails.
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Trolley Trough for Steam Railroad Crossing

The accompanying engraving shows a protective device
for the trolley wire of electric railways at steam railroad
crossings to avoid the possible danger of the electric car
becoming stalled on the steam railroad track by either a
break in the trolley wire or the trolley jumping off the
wire at a critical time. The device was suggested by the
engineer of the New York State Railway Commissioners
and has been adopted by the Buffalo Railway Company at
fourteen points where its tracks cross steam railroad
tracks on grade. The accompanying drawing, for which
the STREET RAILWAY JOURNAL is indebted to Robert Dun-
ning, master mechanic of the Buffalo Railway Company,
shows the construction of the device, as well as the method
of supporting it.

The trough is constructed of two sheets of hard drawn
brass in sections 8 ft. long, riveted together with copper
rivets, and attached to heavy yokes, shown in the detail
drawings at the right. The trough is not insulated from
the trolley wire, but in metallic contact with it. One end
of the span wire is attached to the ends of the yokes, and
the other end to heavy box-plate poles, which are 33 ft.
long, and set 7 ft. in the ground so as to maintain a height
of 22 ft. A two-track crossing, such as that shown in the
engraving, requires eight poles of this character, four used
in supporting the trough, and the other four for the head
guys.

The guy cables, shown by A4 in the plan, are made up
of two £-in. steel cables twisted together, and from these,
smaller cables are run to the trough to prevent its swaying.
These smaller cables are shown by CC, and are insulated
irom the supporting guys and from the trough. This
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7. Compagnie des Chemins de Ter Nogentais. This
company has 17.3 km. of track and owns nineteen coni-
pressed air motor cars and ten trail cars.

8. Compagnie des Tramways de Saint-Maur. This
company has 12 km., and owns ten compressed air motor
cars and eight trail cars. The line will be equipped with
the trolley system soon.

9. Compagnie du Tramway de Paris a Romainville.
This company has about 7 km. of track, and operates
twenty eleciric motor cars on the Claret-Vuilleumier sur-
face contact system.

In addition an electric line will be started during the
vear by the North and South Tramway companies. The
trolley system will be used outside of Paris, and the con-
duit system within the city limits.

method of suspension permits the adjustment of the level
of the trough to any desired height.

The angle of some of the tracks of the Buffalo Railway
protected in this way is such that a curve on each side of
the crossing is necessary, but the engineers have been able
to protect the crossings without much trouble. They
consider the device a good one, as it is practically im-
possible for the trolley wire to break, there being no strain
upon it, but if it should part, the inverted trough will catch
the trolley wheel and afford a metallic circuit to carry the
car over the crossing.

_ e

The Doston Elevated Railway Company is planning to
install a large power station at Lincoln Wharf. Tt will
contain six 3000-kw. units.
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" Overhead Line Construction L.

BY ALBERT B. HERRICK

The overhead line is one of the most important parts of
the equipment of an electric railway, and one in which good
construction counts for as much in percentage of first cost
as in any other part of the installation. 1 feel, therefore, that
a practical exposition of some of the main principles relat-
ing to the erection and selection of apparatus and methods
of construction will be of interest to co-workers in the rail-
way field. Taking up the line, the question of poles and
of which is the most economical pole line to erect mmme-
diately rises. This is largely a matter of local figuring,
for in the case of suburban towns wooden poles may often
be obtained at such a low price that the line can be renewed
once, or perhaps twice, during the life of an iron pole at
approximately the same cost.

In a trolley line, where continuity of service depends on
the stability of the structure carrying the conductors, the
whole overhead construction and trolley wire alignment
is dependent upon the rigidity and stability of the poles.
Care should be taken, therefore, when deciding between
wooden and iron pole construction, to consider not only
first cost, but also local climatic conditions, which some-
times seriously affect the life of wooden poles, but which
usually have no effect on well-painted steel poles. For
instance, the soil in the streets of a large city is usually
charged with gas and ammonia, a condition which induces
premature rot in wood.

The life of iron poles can be assumed as thirty-three
years, provided the poles be painted with a good anti-rust
paint every six vears, and on this assumption there is an
annual depreciation of 3 per cent in an iron pole line.
Considering now the life of wooden poles, it should be re-
membered that there are a number of places in wood
where rot starts besides in that part which is buried. Every
bolt and nail entering or piercing the wood opens up a
place where moisture can enter and rot begin.  An aver-
age of eleven years’ life for city and suburban constructior
1s a fair assumption, which gives a depreciation of ¢ per
cent per year. The investment, based on these ngures,
presents the following comparison between iron and
wooden poles where used for trolley line construction, and
shows the profit in using the best material:

With an iron trolley pole, set so as to bear a strain of
600 Ibs. at 22 ft. above the ground, and buried 6 ft. 2 ins.
in concrete setting, the cost per mile will be as follows:
Poles, set 100 ft. apart, 104 poles, at $17.50, will equal
$1,820; digging and setting in concrete, at $4.30, will equal
$447.20; painting poles, at 30 cents, will give $31.20. The
poles should be painted once each six vears, which will
cost $31.20, making five paintings at $31.20, or a total of
$156. The total construction and maintenance per mile
will cost $2,454.40, which when divided by the life of
thirty-three years, will give a depreciation of $74.37 per
annum,

Wooden poles of hard pine, planed and chamfered, will
show the following necessary expenditures: One hundred
and four poles per mile, to fill the same specifications re-
garding height as the steel poles—104 poles, at $6.30, will
equal $655.20; labor erecting and digging, at $2.65, will
equal $275.60; painting poles, at 40 cents, will give $41.60;
making a total of $972.40. At the end of six years the
painting must be done again at a cost of $471.60, and at the
end of eleven years there will be an expenditure for a new
pole line, or $972.40. Adding the expense of re-aligning
span wires, $240 per mile, will give a total expenditure at
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the end of thirty-three years of $3,522, and with a deprecia-
tion per year of $100.73.

The comparison now stands: Total cost of steel poles
for thirty-three ycars, $2,454.40, and for wooden poles,
$3.522. This gives a difference in favor of the steel poles
of $1,067.60 per mile. The depreciation rate of $74.37
for steel poles and $106.73 for the wooden poles gives a
difference of $32.36 per annum per mile. 1T interest was
charged against the invested amounts for the term of life
of property, it would reduce somewhat the showing in
favor of the steel pole, but in any method of figuring the
relative values from an investment standpoint the show-
ing is greatly in favor of the iron pole line.  From an en-
gineer's standpoint the superiority of the iron pole presents
many advantages besides the lasting qualities, which di-
rectly affect the operation of the road. The item of re-

FIG. 1.—WOODEN POLES AND METHODS OF TESTING

equipping and renewing, which involves the adjustment
of span wires and trolley wires, is directly contingent on
the removal of poles, and should properly be charged
against the wooden pole line, since it is obviated by the use
of iron poles. The expense of keeping a trolley line taut
and in good alignment, which insures the trolley keeping
contact with the trolley wire, is largely dependent upon
the rigidity of the pole line, and it is well known that cight
years ago iron poles were manufactured in order to gain
these results.

As previously stated, however, certain local conditions
may be favorable to the use of wooden poles, and the es-
sential features of a good wooden pole line will now Dbe
considered.

WIHAT CONSTITUTES A GOOD WOODEN POLE LINE
Wooden poles are divided into classes dependent on
their form, growth and symmetry. The woods usually
chosen are chestnut, hard pine and cedar.  As a rule, the
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dimensions of round wooden poles should bear the rela-
tions in the table on page 279. Cedar poles over 47 ft.
long should not be used, as the wind and conductor strains
are liable to break them down. All first-class chestnut
poles should be second growth—that is, a pole grown from
an offshoot of a chestnut tree that has been cut down.
This can be determined by the annual rings being larger
and of a lighter color, as shown at A in Fig. 1, or by the
knot holes being nearer the top of the pole. If the bark
is on the pole the serrations should not be deep in second
growth chestnut.

A pole should be fairly round, and not vary more than 10
per cent from true diameter in all around dimensions.

In order that the pole line have a neat appearance, the
poles must be straight; no deflection greater than 4 per
cent should be allowed from the center line. A pole
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FIG. 2.—SHAPES OF STANDARD AND SPECIAL POLES

should be cut down when the sap is not running, either in
midwinter or summer, in order to give the best life, as the
sap contains the elements that decompose and start dry
and wet rot.

After the pole 1s cut it should be allowed to stand with
the bark on it, if exposed to the sun and weather, to sea-
son; otherwise it will be sun-checked—that is, cracks run-
ning parallel to the trunk shown at B, and exposing the
interior of the pole to rot. A wind-shaken pole, shown at
D, is one which has been subjected to severe wind storms
during growth, and which has fractured the fibres and per-
manently weakened the pole.

Heart rot in second growth chestnut is generally near
or at the butt. - Tf a pole is affected by rot where it is ex-
posed after peeling, internal rot will show on the surface of
the pole by dark spots over the affected parts; when ex-
posed for any length of time fungi will grow on the outside
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of the pole over the rotten portions. Knot holes larger
than £ in. within 10 ft. of the butt greatly decrease the
strength of the pole, for at this point the greatest strain
comes. Knot holes where the core has dropped out or is
loose indicate premature decay in poles. These points are
given to indicate what to look for in the selection of first-
class poles.

Chestnut deteriorates rapidly when the surface sap wood
is cut, and for this reason hard pine is usually used where
special shapes, such as hexagon, octagon, beveled or
turned poles, are required. These are not, as a rule, made
longer than 4o ft. In the selection of sawed poles the
heart should be central to the axis of the pole. Wavy
grain lines, as at 2, on a sawed pole indicate it was gotten
out of a crooked log, and heavy side strains are very liable
to fracture such timber.

Cedar has neither the elasticity nor tensile strength of
chestnut .or hard pine of the same size, the fracture being
a sharp one across the fibre, as shown at G, while chestnut
still maintains its fibrous fracture when broken, as shown
at I°’. Cedar, however, can be secured of very uniform
sizes, and in some sections the increased size necessary to
equal chestnut and hard pine in tensile strength still makes
them a cheaper pole.

IRON TUBULAR POLES

Iron tubular poles are made up to 5o ft. high; both the
standard pole and the extra strong poles are made to meet
the variations in line strains. Taking one length most
commonly used, which is 31 ft., they are usually divided

into five classes:

Pounds which will give
permanent set of % in.

Lateral strain in
Ibs. to show 6 in. deflection.

Pounds. Pounds.
No. 1 350 700
No. 2 500 1,000
No. 3 7 1,200
No. 4 1,000 1,700
No. § 2,000 2,600

The test should be made when the pole is set in a proper
concrete bed 6 ft. deep, and the strain applied to the top
of the pole.

The poles should be as nearly round as possible; should
not deviate more than 4 in. between maximum and mini-
mum diameter, and thickness of tube should not vary more
than 1-32 in.; 1 in. 1s the greatest deviation that will be
allowed from true diameter at the top of the pole. As
these poles are made up of sections, some provision should
be made to test them where these sections are mechanically
connected together. One provision inserted is that the
pole should be dropped a distance of 6 ft., butt foremost,
on a solid foundation, three times without the joints loos-
ening.

There are two ways of connecting the different lengths—
one is by heating the larger pipe, and, while hot, swaging
the larger pipe down to the smaller cold pipe, over a length
of about four times its diameter; when this joint cools the
shrinkage of the outer pipe grips the inner pipe; tests of
these joints usually show that they are stronger than either
of the single pipes to both compression and lateral strains.

A guard ring slipped over the pole to rest on the earth
at its base has been used, but water is retained here, rust-
ing the pole at the point where it has to bear the greatest
strain; and these have been removed in a number of cases
and the life of the pole prolonged.

The other method is to introduce between the inner and
outer pipe a rusting mixture, usually of sal ammoniac and
iron filings; in oxidizing this mixture increases its volume,
thus expanding and making a union between these sec-
tions. In testing this class of pipe for deflection the joints
sometimes yield and show more permanent deflection than
is caused by the pipe alone. These pipes are usually con-
structed by uniting three sections of round pipe.
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The following weights and lengths are usually carried
in stock:
27 ft. long,

28 ft, long,
30 ft. long,

240 to 350 Ibs., standard; 335 to 560 lbs., extra strong.
250 to  GLO lbs., standard; 345 to 1,175 lbs., extra strong.
270 to 780 1bs., standard; 375 to 1,380 lbs., extra strong.
35 ft. long, 800 to 1,050 lbs., standard; 890 to 1,670 Ibs., extra strong.
40 ft. long, 850 to 1,530 lbs., standard; 1,335 to 2,355 lbs., extra strong
45 ft, long, 1,174 to 1,665 lbs., standard; 1,835 to 2,600 lbs., extra strong.
50 ft. long, 1,345 to 1,800 1bs., standard; 1,995 to 2,835 lbs., extra strong.

STANDARD IRON TROLLEY POLES.

© .
9 . | 3 Deflection at Top of ’ole when
@ .. a b} | - sct in & feet of Ground.

CE3] O ] & |
o] g a3 3 I U N

A - ot | . &

LR g2 14| 2 | £ |24| B |2 |3
Ea E'i AV) gn = = = = =

8 | § s l28| e |&|&
7z | b - - x
Ins. Ins. ?t_ Ins. | I't. Lbs. Ins. | Ims. T}s. Ins. ' Ins,

4 No. 4 7 [ g weme e 8 wuwy | waa | e s

5 No. 3 3 6 28 450 5 8 03 | 20

6 9-32 14 0 Lo

4 No. 4 8 0 o |

5 | No. 3 9 0 30

6 0-32 16 0 .

4 11-C2 7 6 } ...... SRR T Al | 23 ases s e
5 3-8 9 6 | 28 08 | 916 | 5 | T4 leeveefienen
6 7-16 ‘ g W B bl P e
5 3-8 SRR e 22l (L el D' [ v Do e s =
6 16 | 9 0 ’ 30 ) 1025 |..... Ty 8% |.ove. 18
7 15 | 160 0 il bl T
6 7-16 8 O SRR SR on ani . SERIN D AR . -

7 <16 | 9| o | 8 | 18 |eeeers |oenn. 5 | onl 914
8 oG R S R e

DIMENSIONS GF ROUND WOODEN POLES.

At Butt. At Top.
Length in Cir. in Diameter in Cir; it Diameter in
Heent of Pole, Inches. Inches. Inches. Inches.

30 33 1655 18 534
35 36 11% 20 635
41 39 1215 23 3%
47 44 14 23 3%
52 47 15 23 3%
57 50 16 23 3%
68 53 16% 23 3%
73 36 1T% 23! T34
84 64 2035 25 8

In the specifications for poles the above points, which
are desirable, can be incorporated.

SPECIFICATIONS FOR WOODEN POLES

A selected lot of poles costs more than the run of the
stock, ‘yet in ordinary trolley line construction money can
be saved by designating exactly how many of cach class of
pole will be required, the best and most uniform poles be-
ing for streets and highways, and the poorer qualities used
along the country roads. Corner poles, and where extra
span weights are to be supported, should be specially listed
in the specifications; also stubs and anchors or foundation
timbers. By careful attention in listing what is required
for the complete pole line a saving of pole cost and time
can be effected.

Specifications are varied for every class of line construc-
tion, but the usual clauses which relate to the class of pole
to be delivered are as follows:

Round poles, first class.

There are to be ( ) poles, (
average butt diameter of ( ) ins. and an average top
diameter of ( ) ins., to be a gradual taper from the bot-
tom to the top, to have no deflection bend or twist which
will give the pole a greater deflection than ( ) per cent
from the true axis, that the pole shall be peeled clean of
bark and fibre, that sun cracks shall not show on the sur-
face of the pole, neither shall it be wind shaken or checked:
no knots over ( ) ins. will be passed in this class. The

) ft. long, with an
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butt shall be sawed square and the top chamiered at an an
gle of 45 degs., the knots shatl all be trimmed close, gains
for cross arms to be cut ( ) ins. from the bottom of the
chamfer, and to be cut (——) ins. deep and ( ) ins. wide.
These poles will all be of (——) wood and show no signs
of dry or wet rot.

IFor square sawed poles the specifications vary in this
way: The pole shall be ( ) i11s. by (- ) ins. at butt and
(—) ins. by (——) ins. at the top; shall be planed and
chamfered, the heart of the tree shall be central to the long
side of the timber; where this pole is to be beveled on the
edge the width of the bevel should be given, also where it
is to begin, how far from the butt of the pole.  In hexagon
poles the length of the sides of the hexagon, as well as
the diameter of the pole, should be given, as also the taper
of the poles. In fancy turned poles the height of hexa-
gon and beginning of turned part of poles should also be
given.  Built-up poles are special, and neced drawings to
clearly define the design. The length of a wooden pole
may vary within such wide limits that sizes will have to be
selected to give ample factor of safety for the line strains
thrown on them, and depends oa the soundness and pre-
servation of the wood to maintain the line in service. .\
pole that has been thoroughly weather cured standing is
stronger than a new pole which is partially green. A
green pole shows greater deflection and less tensile
strength than one that has been standing some time, so
lumbermen do not like to be bound in a specification to the
deflection and breaking strains which are applicable to
iron poles, and they are not usually inserted.

SPECIFICATIONS FOR TRON POLES,

The weight and dimensions of each section and total
length of pole are usually specified. The composition oi
the metal required may be specified, seaniless steel tube
now being generally used. The method of putting the
sections together may be restricted in the specifications:
the tensile strength, as well as the deflection and perma-
nent deflection for different strains, are usually incor-
porated. To be delivered painted with ( ) coats of
anti-rusting paint is required both inside and out: also a
turned plug of wood driven in at the butt end. and some-
times at the top, are necessary where they are to be handled
much in transportation. Collars, flanges and tops are ac-
cessories in most cases on the pole. Manufacturers can
drill any holes in the pole without any appreciable ad-
vance on the first cost. These holes, with their sizes,
should be focated and specified.

Lattice poles vary so much in the angles and spacing
of the lattice, the slope and character of base, that the con-
tractor or manufacturer should indicate what is desired or
what will be furnished by a drawing. The pole can he
specified regarding its mechanical strength and deflection
the same as the round pole. '

Fancy and special poles are not standard, and cannot he
subject to general specifications, unless the product of a
single manufacturer is to be adopted.

FFor shapes and special poles see I'ig. 2.

STRENGTII OF AND METHODS OF

IRON POLES

TESTING WOODEN AND

The method usually given to test a pole is to set it the
proper depth in the ground and apply a tackle to the top
and draw it up with a given tension and note the deflection.
The way it is usually applied is that the tension is usually
put at an angle from the ground; the tension is partly horne
by the pole and partly given to springing the pole over;:
the ratio of the two depends on the angle of application.
Any yvielding in foundation is liable to be charged to elas-
ticity. If the pole is planted in cement, several days should
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be nllowed for it to set before the test, which makes the test
a lengthy affair. I have found that the following will give
all the practical results necessary, and can be readily con-
structed and calibrated on the spot. (See H in IFig. 1.)
For this testing rig two of the largest and most symmetri-
cal poles are selected; they are then laid by the side of each
other and separated far enough apart to allow any of the
poles to be tested to lie between them. They are braced
together at two points, the distance A, from the bottom of
the foot brace to the top of the head brace, to be the depth
of setting to be employed in this pole. Sufficient area to
these braces should be given so the strain applied wil] not
crush the fibre of the pole under test. A\ 12-in. turnbuckle,
a 1 to 20 steelyard, with a 100-1b. weight, completes the
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FIG. 3.—CROSS ARMS

outfit. One arrangement can be made as above. The
weight on the steelyard is fixed, and, after the bridle is put
over the pole, the turnbuckle is tightened until the steelvard
is balanced. When the specified tension is applied the de-
flection of the pole is measured by a mark on a board op-
posite the pole under test.

This deflection is composed of the yield of the braces and
the flexibility of the crib, but the pole on returning will
show the permanent deflection, which will be the difference
before and after the strain. Iron poles can be tested by
the same method by substituting an iron pole for the wood.
and the steelyard should be provided with a ratio of
weights, so as to reach a 2000-1b. strain where extra heavy
poles are to be tested.

The elasticity of wooden poles is approximately as fol-
lows where the pole is 30 ft. long and placed 6 ft. in the
ground:

Round bottom. Top. Deflection. Chestnut. Cedar.
1084 m 53 1n. 7 in. 340 1bs. to 510 1bs. 360 1bs. to 406 1bs.
111 in. 6% in, 7in. 405 Ibs. to 680 1bs. 432 Ibs. to 540 1bs.
12Y% in. 73 in. 7 in. 490 1bs. to 935 Ibs. 495 1bs. to 675 Ibs.

The above was the average of a number of experiments.
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CROSS ARMS, SIDE ARMS AND BRACKETS

The standard cross arms usually kept in stock are given
in Iig. 3, with the dimensions and spacing for pins
Cross arms are usually kept in white or Norway pine or
long leaf yellow pine. The tensile strength of Norway
pine is approximately 10,700 1bs. to the sq. in., and the
breaking cross load for long leaf yellow pine is 21,300 Ibs.
per sq. in.  The breaking cross load for the standard size
of cross arm is 5060 Ibs. for white pine and 3820 lbs. for
vellow pine. Records show that the long leaf pine is 40
per cent stronger, but the yellow is more durable, as. it
does not rot so readily where the iron bolts pierce the

|
FIG. 4.—CROSS ARMS, SIDE ARMS AND SPECIAL METHODS

cross arm, which is the point at which the cross arm has to
bear the greatest strain. In order to avoid pierging the
wood at this point with wood poles and also where wooden
cross arms are used on iron poles, straps and plates are
employed, as shown in 2, Fig. 3. The pole is gained in
the regular way when wooden, but where the pole is iron
a saddle i1s cut into the cross arm to make it fit the pole
and thus increase the bearing area of the cross arm. No.
2 A, Fig. 3, shows a cast-iron fitting to attach a wooden
cross arm to an iron pole. For securing cross arms to poles
in railroad fecder work use Z-in. bolts or -in. lag screws.
The cross arms should be planed stralght grained and
painted with two coats of Prince's metallic paint, made up
in the proportions of 7 Ibs. to 1 gal. of pure linseed oil.
Three designs of split cast iron brackets are shown in
4, 5 and 6, Fig. 3. The two halves clamp the pole by two
bolts which pull them together; the threads of the ton bolt
catch the whole strain in this method of fastening. The
diameter of the pole at point of connection with cross arms
can only vary 1 in. for this style of fastening. Instead of
a cast-iron cross arm a sheet-steel punched cross arm,
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made in two duplicate halves, is shown in 7 in Fig. 4. The
elasticity of the two halves allows for considerable varia-
tion in the size of poles. Four bolts hold the halves to-
gether and either iron or wooden insulator pins can be
used. Side arms are very useful in dodging trees; where
the poles have to be set at a fixed distance from the curb
the arm may be swung cither side of the pole, and the feed-
ers in this way cleared of tree contacts. Nos. 8 and 9
show the two, three and one pin arm method of fastening.

In some instances the feeders have to be supported on
structures. No. 10 shows them carried under an elevated
railroad. At A is shown the general arrangement, at B3
the suspension irons, at C the porcelain insulator, at D the
spacing washer between insulators. A 2-in. iron pipe
threads these insulators; these supports are placed every
12 ft. to 25 ft. and no tie wires are used. No. 11 shows
how a wire support is made where house connection can

R.26 E. R. 34, W. R.33. W.
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Large Interurban Electric Railway in Southwestern
Missouri

The Southwest Missouri Electric Railway is an evolu-
tion from a mule road, the only remaining vestiges of which
are a wooden car barn, still used for a car house, and a few
of the little cars, now in use as suburban passenger sta-
tions and as business quarters for a shoemaker and a news-
dealer. The progenitive mule road to which reference is
made was built in 18go by A. H. Rogers, now president of
the surviving company. [t extended from the west end of
Webb City to the east end of Carterville, a distance of 2}
miles, and was operated with mules from Sept. 1, 1890,
until March 1, 1893, when it was sold to the present com-
pany, reconstructed and extended from its former Webb
City terminus south and west to Joplin, a distance of 6
miles, and from its former Carterville terminus cast and
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be made, but no pole can be set. The feeders are tied in
the insulators in this case, and the span wire is also insu-
lated by strain insulators.

®,
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Electric Railway at Amiens, France

The tramway system at Amiens consists of four lines,
radiating from a central point and comprising about 18.7
km. of track. The entire system has recently been
equipped electrically by the French Thomson-Houston
Company, and is now in operation. The track is laid with
36-kg. Broca rails, and there are twenty-eight motor cars,
each equipped with two 35-h.p. motors. The cars are di-
vided intc two sections, first and second class, each capable
of seating ten passengers, while the two platforms together
will hold eighteen passengers. The car weighs 8500 kg.,
and is capable of making speed at 25 km. per hour on a
level,

The power station contains three 150-kw. units, with
Corliss horizontal simple engines, with cylinder dimensions
560 mm. x 1220 mm., and running at 72 r.p.m. Each en-
gine is belted to a generator of the six-pole type, and run-
ning at 400 r.p.m. The Standard overhead trolley system
is used, and special attention was given to securing a light-
appearing line by the use of ornamental poles.

south a distance of 2 miles to Prosperity, a rich mining
camp.

In 1890-'91 an electric railway was built in Joplin, ex-
tending from East Joplin to and through Joplin proper
and to the suburb of Blendville—just south of Joplin—a
distance of 5 miles. This railway was absorbed by the
Southwest Missouri Electric Railway Company in 1893,
and in 1896 was extended from the Blendville terminus
west to Galena, Kan,, a distance of 7 miles. In 1805 an
electric railway was constructed from Carterville to
Carthage, a distance of 12 miles; this property was also
purchased in 1896 by the Southwest Missouri Company.
Thus, at the present time the Southwest Missouri Electric
Railway Company owns and operates an interurban elec-
tric railway system, the main line of which connects
Carthage, Carterville, Webb City and Joplin, Mo., and Ga-
lena, Kan., with branch lines; Carterville to Prosperity,
Joplin proper to Fast Joplin, and Carthage square to the
two railway depots. In addition to the interurban service
given, a city service is maintained in Joplin and in
Carthage. The total mileage is 35.

Carthage, the eastern terminal of the system, is the
county seat of Jasper county, and was a town of considcr-
able size long before any of the neighboring mining towns
came into existence. It contains many handsome resi-
dences, fine churches, good schools, and is enjoying a
healthy growth. Carterville and Webb City are twin cities,
whose existence is due to the discovery in 1873 of



282

rich deposits of lead and zinc in Center Creek bottoms,
between the two town sites. Both of these places are pros-
perous, well-built towns. The main office, main power
house and car house of the electric railway are in Webb
City, as geographically it is in the center of the system.
Joplin came into existence in the year 1869 as a mining
camp pure and simple, and has grown to be a considerable
railroad center, as well as a mining metropolis. IHere are
located large foundries, machine shops and smelting
works, and the city is the headquarters of the zinc interests
of the United States. Galena, Kan., is a typical mining
town, and a good portion of the town site, as well as its
contiguous area, is devoted to mining. The weekly out-

put from the Galena mines alone will average $50,000.
The value of the output of zinc and lead ore from what

POWER STATION AT CENTER CREEK

is known as the Joplin district, for 1898, was $7,500,000;
for 1899 it will reach $10,000,000. In 1895 the average
price for zinc ore (Jack) was $20 per ton, now it is bring-
ing $33 per ton. The population of Carthage is 12,000;
of Carterville, 4500; of Webb City, 7500; of Joplin, 20,000;
of Galena, 10,000.

POWER STATIONS

The power houses of the Southwest Missouri Electric
Railway Company are two in number; one is in Webb
City, the other at Lakeside ark.  The Webb City station
is of brick, 71 ft. x 140 ft., and the engine room is 71 ft.
x 8o ft. '

The equipment consists of one G. E. 225-kw. M. P.
generator, belted to a single expansion Cooper-Corliss en-
gine, and two Westinghouse M. P. 150-h.p. generators,
each belted to a single expansion Cooper-Corliss engine.
In addition, this station contains two D-62 generators used
as boosters for furnishing power to the Galena section of
the road, the extreme end of which is 15 miles from this
power house. The boiler room measures 71 ft. x 45 ft.,
and contains five tubular boilers. Back of the boiler
room are the coal bins, into which coal is dumped directly
from the car standing on a private switch. Water for this
plant is obtained from a well 250 ft. deep, and passes
through a Cookson 1000-h.p. heater.

The power plant at Lakeside Park, on the bank of Cen-
ter Creek, i1s a combination station and car house. This
building is go ft. x 115 ft., and is equipped with two con-
densing Bates-Corliss engines, each driving by rope trans-
mission a Walker M. P. 200 kw. generator. The boiler
room measures 45 ft. x 45 f{t., and contains two tubular
boilers.

The voltage carried at the power house is 600 on the
generators and 800 on the boosters. The greatest drop at
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any place on the line is down to 450 volts, under heavy
loads.

The company has three car houses, one at Lakeside
Park, as stated, one in Webb City, and one in East Joplin.
During the present scason an additional car house will be
erected at Galena.

TRACK AND ROLLING STOCK.

Cedar poles and No. o trolley wire are used in overhead
construction, and the track bonding is made up principally
“of No. oooo copper bonds, though a number of plastic
bonds are also in use. The fced wire comprises nearly
300,000 Ibs. of copper. Double poles and span wire over-
head construction prevails throughout. The overhead ma-
terial is General Electric make, and the copper bonds were
supplied by the American Electrical Works.

The track is laid with go-1b. T rails throughout, except
on Main Street, Joplin, and Main Street, Galena, where
56-1b. girder rails are employed. These rails are spiked
to white oak ties of standard railroad size, and the entire
roadbed is ballastcd with tailings from the mining plants.
These tailings provide a ballast that tamps nicely, and af-
ford an easy-riding and solid track.

The two main streams crossed—Turkey Creek, near
Joplin, and Center Creek, between Carterville and Car-
thage—are spanned by steel truss bridges resting on cut-
stone abutments.

The rolling stock consists of ten single-truck cars,
twelve double-truck closed cars, eleven double-truck open
cars and three trail cars. The cars are heated by electric
heaters and Daker hot-water heaters, and all interurban
cars carry Wagenhals electric headlights. The motor
equipments are made up of S. R. F. 30, G. E. 1200, Walker

STANDARD DOUBLE TRUCK CAR IN JOPLIN

5-A, Westinghouse No. 3, No. 12-A’s, No. 49 and No.
38-B motors. The electric heaters are of the American
and Consolidated types.

The managers of the company state that they have not
yet found any trolley wheel that can always be depended
upon to stay on the wire. The main remedy for the
trouble of trolleys jumping the wire is found in good line
work and attention to the trolley rope by conductors while
passing around curves, etc.

Two parks are owned by the company—Midway Park,
near Joplin, and Lakeside Park, between Carterville and
Carthage. The latter represents an investment of $20,000.
At Lakeside the company owns a small hotel, surrounded
by a beautiful lawn, for the convenience of its employees
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at the Lakeside station and car men whose run is out of
the Lakeside car house.

Very little trouble is experienced in the country sections
with snow, as the snow does not get deep enough to inter-
fere with the operation of the cars. In the cities, however,
it does become an obstruction. The company owns a
snow plow of its own manufacture, which is used in cases
of deep snows, but for the average storm, where only the
city streets are to be contended with, the main reliance is
placed upon salt. One salting of the track will not only
remove an existing snow, but will also cause the next one
that falls to melt rapidly.

CAR SERVICE

The interurban car service is divided into two divisions
—the ecastern and western. The former is between Joplin
and Carthage, and is approximately 20 miles in length.
On this division regular cars leave each terminal every
thirty minutes from 6 A, M. until 11 . M., and reach the
opposite terminal one and one-hali hours later. To this
regular service the company added on March 1 a special
service of fast electric cars known as the Empire County
Express. These cars are operated cvery ninety min-
utes from 8 A. M. to 11 P. M., and reduce the running

VIEW OF TRACK BETWEEN JOPLIN AND WEBB CITY

time between Joplin and Carthage from one and one-half
hours to one hour flat. Trips have been made by these
cars in forty-eight minutes, including the four regular
stops and four stops for railroad crossings, making an
average running time of 25 miles per hour.

This fast car service, though operated over a single-track
road, does not conflict in any way with the schedules of
the slower cars, and has worked out to entire satisfaction
from the outset. The cars used are new from the shops
of Jackson & Sharp Company, and are mounted on Jack-
son & Sharp trucks. The bodies are 38 {t. over all, are
fitted with smoking compartments, and (with motors)
weigh about 31,000 1bs. each. They are equipped with
hand brakes and heated with electric heaters.  The motor
equipments are G. E. 1200’s and Westinghouse 38-B, one
to each truck. The express service has proven a success,
and seems to have increased the receipts of every car in
service.

The western division is between Joplin and Galena, and
is approximately 10 miles in length. On this division
regular cars leave each terminal every thirty minutes from
6 A. M. till 11 P. M., and the running time is forty-five
minutes from terminal to terminal.

The movement of the cars is regulated by a car dis-
patcher located at a telephone switchboard in the Webhb
City office. At each switch and terminal there is a tele-
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phone, through which the conductors communicate with
the dispatcher and receive orders from him. The rules
governing the telephone dispatching system are as fol-
lows:

“Cars must run as closely to schedule time as possible, and each
conductor must communicate by telephone with the car dis-
patcher at time of leaving car house and at cach passing point and
terminal, wherever there is a telephone, and must govern the
movement of his car strictly by orders received from dispatcher,

1000 FT. CURVE

proceeding from station to station only on orders. He must not
allow his car to go beyond any meeting point without orders,
whether he meets another car or not.

“When two cars meet, the conductor of the car first to arrive
will report, and repeat orders received, to both his own motor-
man and to the conductor of connecting car, and the motorman
of latter must not proceed till ordered or signalled so to do by his
conductor.

“No extra car nor work car must leave the car house without re-
porting to and receiving orders from the dispatcher, and all such
cars must move only in accordance with orders received from dis-
patcher.”

When the express car service was started a great deal of

dissatisfaction was manifested by patrons of the line who
were accustomed to take the cars at points where the fast

OPEN CAR AT LAKESIDE PARK

cars would not stop, and considerable trouble was experi-
enced in overcoming their objections, but nearly every one
has now adapted himself to the new order of things, and
peace prevails. This, and similar instances, show that a
large amount of diplomacy is required on the part of the
manager of an interurban railway in dealing with different
communities and adverse personal interests; but it has been
shown to be a fact that adherence to principles of equity
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and fairness by the management of such an enterprise will
silence factious opposition.

FARES

The fare from Joplin to Carthage is 20 cents. Express
cars do not stop at any 5-cent collection point, and on these
cars fares are collected in two instaliments of 10 cents, and
are rung up as collected. On other cars between Joplin
and Carthage, which stop everywhere, fares are collected
from passengers’ starting point to destination at one col-
lection, and identification slips are given him, a yellow slip
indicaging 1o cents, a green slip 15 cents, and a red slip 20
cents. At each regular collection point the conductor
starts at the front of the car and rings up one fare for each
passenger, gathering up yellow slips on second collection,
green ones on third and red ones on fourth.

" The fare between Joplin and Galena is 10 cents, and is
collected and rung up one fare at cach collection point.

The company's rule respecting half fares is given below
in full:

“Children ovcr five years of age and under twelve are to be car-
ried for half-fare, but the half-fare privilege is to be strictly con-
fined to children between ages above stated. Conductors will keep
a supply of half-fare tickets on hand, and all transactions with half-
fare passengers must b2 with half-fare tickets. Conductors will sell
one half-fare ticket for five cents, punching same in presence of
passenger from whom the five cents is received; this is not to be
rung up, but on next collection the ticket is to be taken up and
rung up. A half-fare ticket in possession of a half-fare passenger,
if punched with the regulation punch mark, is to be accepted for
one half-fare and rung up. Half-fare tickets are to be punched
only in presence of passenger, and half-fare tickets when taken up,
must not be reissued.”

This system has in several years of practice proven that
it overcomes all objections to ordinary methods of han-
dling half fares. The conductor buys these tickets at the
office for 5 cents each, and issues them as provided in the
rule given.

Free transportation is given to those so favored in the
form of coupon ticket books—each book containing 100
coupons. These coupons are accepted by the conductor
as of the value of 5 cents each, and are rung up as other
fares. Virtually no transfer system exists; the number of
transfer tickets issued per day by all the conductors will
not average more than twenty-five.

No freight is carried except such as can be taken on
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the front platform of the passenger cars. Each conductor
carries a schedule of rates to be charged, and conductors
are allowed to retain 20 per cent of all money received
from this source, dividing it with his motorman. The
charge for a trunk or baby carriage is 25 cents, regardless
of distance, and for a bicycle 10 cents. The conductor is-
sues to the passenger a receipt for amount received for
carrying his freight, and turns in stubs to office.

Between July 11, 1897, and Jan. 8, 1899, the company
maintained a rate war with a parallel steam road, as de-
scribed elsewhere. The total receipts for the year ending
Aug. 31, 1897, were $117,127.53, during this year being
free from steam competition up to July 11, 1897—ten and
one-half months. The total receipts for the year ending
Aug. 31, 1898, were $115,050.11, in spite of fierce steam
competition during the entire year, and with rates cut to
one-third of the regular amounts after June 5.

The partial restoration of rates on Jan. 8, 1899, had an
immediate effect in increasing receipts, and the addition
of the rapid service between Carthage and Joplin, inaugur-
ated Mar. 1, had a still further effect—the receipts for
March, 1899, exceeding those of March, 1898, by more
than $4,000, and were greater than for any previous month
in the history of the road, in spite of weather very unfavor-
able for street railway operation.

Extensive additions and improvements will be made
during the present year, particularly along the lines of in-
creased motive power, greater car speed and additional
rolling stock and equipments.

The officers and heads of departments of the company
are: A. H. Rogers, president and treasurer; E. Z. Wall-
ower, vice-president; A. G. Knisely, secretary; E. J. Pratt,
superintendent of motive power; C. E. Baker, superin-
tendent of transportation; J. M. Maret, superintendent of
tracks, lines and bridges; H. T. Morrison, superintendent
of repair shop.

Pr———==

Electric Railways in Europe

The accompanying table, taken from a recent issue of
“L’Industrie Electrique,” shows a summary of the length,
station capacity and number of motor cars in the different
countries in Europe, brought up to Jan. 1, 1899, with the
totals at Jan. 1, 1898, for comparison:

CHARACTER OF EQUIPMENT.
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LETTERS AND HINTS FROM
PRACTICAL MEN

Notes on the Standard Rules and Regulations as Re-
ported by the A.S.R. A. Committee, IV

SCHENECTADY RAILwWAY COMPANY,
ScueNecTapy, N. Y., April 19, 1899.
EpiTors STREET RAILWAY JOURNAL:

Continuing the comparison and analysis of the "Stand-
ard Rules and Regulations” of the A. S. R. A. commiittee,
we wish to know:

10. Are they couched in plain, terse language, so as to
be easily understood and remembered and—if necessary—
memorized? This point has been partly answered pre-
viously (under head No. 5), but something more needs to
be said on the subject, as the construction and language
of the rules is an important point. The committee appears
to have had a dread of “eclegant phraseology ’—whatever
that may mean to them—and to have been led by that
dread into phraseology that was inelegant, incorrect and
misleading. To go over all the instances of this in the
rules would be vexatious and tiring. We will be content
with one of the worst specimens—Rule 33 for Conductors,
which says:

“Lights: It is your duty to test lights and see that they
are in good order before leaving depot, and you also must
be very careful and particular that the headlight (in the
direction the car is moving) is lighted, and must see that
your car is provided with switch light plug before leaving
depot.”

The actual purpose of this rule of fifty-seven words can
be much more clearly, correctly and thoroughly expressed
in one of thirty-five words, as follows:

“Car lights: Before his car leaves the depot he will, by
actual test, make certain that all lights are in good order,
and that the necessary chimneys, the incandescent lamps
and fuse links (or fusible plugs) are in their place on car.”

The rule as given by the committee states that “it is
your duty to, etc.” This is entirely unnecessary, for if
a certain instruction or command is placed in the rules, it
goes without saying that it s the employee’s “duty” to
obey it, and—if it is addressed to one employee or class of
employees—it is the “duty” of that employee or class of
employees only. The same remarks apply also to the
phrase “you also must be very careful and particular,” and,
in addition, this phrase is easily capable of a double mean-
ing, either of which may be correct. As written, “you also
must be very careful, etc.,”” it means that some one besides
the conductor ‘“must be very careful, etc.,”” whereas the
true meaning of the phrase is “you must also be very care-
ful, etc.” In either case the language is unhappy, and if
it means what it says, that the conductor is to be re-
sponsible for the burning of the headlight, that duty has
already been placed on the motorman, under “Rule 17 for
Motormen.” It would certainly be poor discipline to give
the motorman a specific duty, and under another head to
give the same duty to the conductor. No specific duty
capable of always being done by one employee should ever
be divided among two or more. It divides the responsi-
bility into fractions, lessens the interest of each one in that
duty, and increases the chances of neglect. If a duty is so
important that it must be done at all hazards, and if there
is a fear that no one employee can be trusted to do it, it
should be made the duty of some official to check its per-
formance, but it should not be made the duty of a fellow
employee of the same or inferior grade. In this instance
the duty referred to is plainly the duty of the motorman—
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and no one else; for the headlight, whether it be oil or elec-
tric, is peculiarly the light of the man who runs the car,
and on him should devolve the responsibility of seeing that
it is in perfect order before he starts from the depot with
it. He should be the one that should make certain that all
necessary renewal parts liable to be needed while it is in
use are in their place on the car, and on him alone should
be the responsibility of its being lit at the proper time, and
kept lit when and as long as it is necessary.

If we read the phrase the other way, as calling the at-
tention of the conductor to the headlight as being the es-
pecial light to be looked after, it is still unnecessary, the
italicised word *all” in the amended rule covering the
ground thoroughly. The last part of this rule is unneces-
sarily verbose, and is also rendered obscure by the use of
the local word “‘switchlight-plug.” As this word is used
in connection with the lights it is supposed to mean a
“fuse-plug,” “fusible-plug,” or “fuse-link,” either of which
are better understood names for the article in question.

While a great many of the rules are unnecessarily loaded
with words which frequently befog their meaning, others
are so curt as to not fully express or explain themselves,
or cover the subject of the rule. As has been stated in a
previous article, “brevity must be sacrificed to perspicuity.”
A rule must, above all, be clear as to its meaning, but that
clearness must be shown in the fewest and best chosen
words; every word and sentence should be scrutinized and
its meaning well weighed before it is allowed to go. All
unnecessary words and phrases should be cut out—but no
more. There is a happy medium between going naked
and smothering one’s self in unnecessary and clogging
garments; and this applies to rules. IFew people have the
gift of extemporaneously saying the right things in the
right words, and almost as few have the gift of writing
them. It therefore behooves any one making a rule or
order to see that it is first writteu so as to clearly express
its full meaning and intent—that it is both clear and com-
prehensive—and after that is done to prune out the un-
necessary words and phrases—to “boil it down to clear
syrup!”

11. Are they arranged in some definite, connected and
consecutive manner, and divided into groups having
specific relation to certain persons, duties, responsibilities,
acts or things? They certainly are not! To speak plainly,
they are jumbled together in a very careless manner, and
the employee who was compelled to pick out and remem-
ber the rules appertaining to him or his department would
be entitled to hearty sympathy. While this point is not a
vital one, while a set of good rules might be shaken up in
a hat, printed as they come out, and possibly no great harm
be done, still it would be easier for all concerned to have
them in logical shape for better, safer and easier reference
and remembrance. It costs very little in labor to put
them in such shape if the principles that underlie such an
arrangement are defined, understood and followed.

As a beginning, the rules in any one rule book
should be consecutively numbeied with a single series
of numbers. There is no reason for niumbering the
“Rules for Conductors” with a series of numbers and
the “Rules for Motormen” with a similar series, so
that there is a “Rule 1” and “2” and "3, etc., for
each. If it is desired to have the employee so con-
versant with the separate rules that they can be called to
his attention and memory by number only, it will be just
as easy for him to remember the first rule of his depart-
ment as No. 19 as it will be if it is No. 1. Besides this,
it is much easier for the superior officers or officials who
have supervision over all the rules to remember them and
place them if there is only one series of numbers. Finally,
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it is much less productive of confusion and mistakes in no-
tices or orders relating to the rules to have only one rule
of each number instead of half a dozen “No. 1’s” or "No.
9’s,”” which depend for their identification on the name of
some department or class being tacked onto them. The
only reason for numbering as given by the committee is
that it permits the addition of new rules at the end of those
applying to each department without breaking the con-
tinuity of the numbers or using fractions or letters. In
a well-considered and up-to-date set of rules the need of
an absolutely new rule that cannot be temporarily added
to an existing rule is—or should be—a rare occurrence,
and where it does occur frequentiy it is a pretty sure sign
that the rules, as a whole, need readjusting and rearrang-
ing. If, however, it is thought probable that there will be
a need for additional rules before such a rearrangement is
necessary, it is an easy matter and one productive of no
evil or confusion to leave a few unoccupied numbers at
the end of each section or department, thiese numbers to
be given to the new rules as they are made.

Even worse than the system of numbering as adopted
by the committee on some of the rules is the system of no
numbers at all, as under “General Rules” and “Depot
Masters,” the designation of which could only be by “line
No. so and so” or “paragraph such and such,” a most cum-
bersome, confusing and impossible arrangement.

The first principle, therefore, in the arrangement of the
rules is that all the rules in any one rule book should be
consecutively numbered, without regard to departments
or any other division.

The next point is to prefix each rule with a short head-
ing, giving the object of the rule or the subject or subjects
treated by it. In practice it is wise to have these headings
printed in a display type, so as to quickly catch the eye of
a person not familiar with the rules.

The next thing is to group the rules under proper heads
or sections, relating to the departments, or classes or di-
visions of employees. As we are now considering only
two classes, conductors and motormen, these groups will
only number three—one for both and one for each.

The next is to subdivide these groups according to the
relations of these two classes of employees. The relations
that any traffic employee works under are as follows:

I. To his employer.

II. To his superior officers and officials.

I11. To his subordinates.

IV. To fellow employees having the same duties as him-
self.

V. To fellow employees having different duties from
himself, but with whom he will be thrown in working con-
tact.

VI. To the materials, tools, apparatus, appliances or ma-
chinery under his charge, or used or operated by him.

VII. To the general public.

VIII. To persons not belonging to, or not having au-
thoritv from his employer, but who may have relations
with or authority over him under laws, ordinances, or gen-
eral or local customs.

Keeping in mind these separate relations, the grouping
of the rules for conductors and motormen naturally divides
itself into:

A. An *“Introduction” or “General Notice,” in which the
employer states the general duties, responsibilities, re-
quirements, etc., common to all employees, and the prin-
ciples underlying the duties of the employees for whom the
rules following are made.

B. “General Rules for both Conductors and Motormen,”
stating fully their relations with their superior officers and
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officials, and with one another, with the general public and
with outside parties in authority, where such relations are
general, and identical for both conductor and motorman.

C. “Special Rules for both Conductors and Motormen,”
stating requirements, defiriing responsibilities and instruct-
ing in duties common to both.

D. “Special Rules for Conductor in relation to car.”

L. “Special Rules for Conductor in relation to pas-
sengers.” .

I, “Special Rules for Motormen in relation to car.”

G. “Special Rules for Motormen in _relation to pas-
sengers and general public.”

H. The bell and gong signals, and the rules specially and
solely applicable to them.

I. Specific instruction in regard to special apparatus and
localities, or to local customs, laws, ordinances, etc., relat-
ing to the employer—as represented by the conductor and
motormen—or directly applicable to them.

Under these groups the rules should be arranged as
much as possible in a natural sequence, taking up the dif-
ferent duties and responsibilities as nearly as possible in
the same order as the employee will meet with them in
actual practice. The following are given as suggestions
for this arrangement:

Rule 1.—General requirements.

Rule 2—Rules and orders.

Rule 3.—General conduct while on duty.

Rule 4—"Time" and "Pay.”

Rule 5—Absence from duty.

Rule 6.—Resignation and discharge.

Under “Special Ruies for Conductors and Motormen:”

Rule 10—Uniforms.

Rule 11.—Badges.

Rule 12.—Other company property.

Rule 13—Taking out and bringing in cars.

Rule 14.—Defects in track, line, etc.

Rule 15.—Articles sent by car.

Rule 16.—Disablement of car.

Rule 17.—Leaving car while on run.

Rule 18 —Disturbances, ejections, etc.

Rule 19.—Accidents.

Under “Special Rules for Conductor in relation to car:”

Rule 25.—Responsibility and authority.

Rule 26.—Care and condition of car.

Rule 27.—Trolley.

Rule 28 —Safety-gates, bars, nets, etc.

Rule 2g.—Direction or route signs.

Rule 30.—Grade crossings.

Rule 31.—Place and actions on car.

Rule 32 —Articles left on car.

Rule 33—Running and schedule.

Under *“*Special Rules for Conductor in relation to pas-
sengers:”

Rule 40.—Non-riders.

Rule 41.—Collection of fares.

Rule 42.—Keeping order on cai.

Rule 43.—Conversation with passengers.

Rule 44.—Stopping for passengers.

Rule 45.—Assisting passengers.

Rule 46 —Looking out for passengers.

Rule 47.—Calling streets, etc.

Rule 48.—Platiorms and steps.

Rule 49.—Smoking and spitting.

Rule go.—Intoxicated persons.

Rule 51.—Disorderly persons.

Under “Special Rules for Motormen in relation to car:”

Rule 55.—Responsibility and authority.

Rule 56.—Who may run car.
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Rule 57.—Care and condition of machinery and ap-
paratus.

Rule 58.—5Special points to be observed in relation to
machinery and apparatus.

Rule 59.—Special points to be observed in regard to
running.

Rule 60.—Speed.

Rule 61.—1Ileadway.

Rule 62.—Schedule.

Rule 63.—Grade crossings.

Rule 64—Right of way.

Rule 65.—Block of road.

Rule 66.—Sand hoxes.

Rule 67.—Headlight.

Rule 68.—Track signals.

Rule 69.—Use of foot-gong.

Under “Special Rules for Motormen in relation to pas-
sengers aud the general public:”

Rule 75.—Looking for passengers.

Rule 76.—DBloc¢king of track.

Rule 77.—Ambulances, fire wagons, processions, etc.

Rule 78 —Alarms and warnings.

Rule 79—Danger and risks.

After these may be placed the bell signals and all rules
relating ecaclusively to them. Also, copies of, extracts
from, or directions in regard to laws, ordinances, etc., to

Dbe observed, or peace or other officers to be obeyed or re-
ported to.

Under each one of the above—or similar—headings
should be grouped everything appertaining to the subject
contained in that heading that applies to that particular
employee or class of employeces. The different divisions
of this subject had best—for easy reference—he para-
graphed. For instance, under “Rule No. 41.—Collection
of Fares,” should be stated in separate paragraphs the fol-
lowing points:

The different kinds and amounts of fares to be collected.

When and how they are to be collected.

When and how they are not to be collected.

When and how they are to be registered, or otherwise
publicly recorded.

When and how they are to be privately recorded.

When and to whom they are to be “turned m.”

Regarding errors in regard to collection of fares or of
making change.

Regarding disputes concerning same.

Regarding crrors in registering or recording fares.

Counting and checking passengers.

Instructions in regard to setting, changing, handling,
etc., of registers or other recording or checking devices.

Change.

Tickets.

Full instructions in regard to transfers.

Free riders other than employees.

Riding of employces.

And any other specific instructions as to local or special
procedure or customs regarding fares.

The above classification, grouping and paragraphing
may seem like an appalling and unnecessary mass of de-
tail, but nothing has been suggested but what is necessary
to make the rules quick and easy of reference and easily
remembered—surely two very important points. As to
the number and title of heads, cr rules, given, there are
few but what are general and can be used in full by the
smallest of roads, while a road much larger or more com-
plex would very probably have to add considerably to their
number.

H. S. CoorEex.
(To be Concluded.)
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Heavy Snows in Montreal

MoONTREAL IsLAND BELT LINE RAILWAY,
MonNTREAL, April 11, 1899.
Eprtors STrREET RAILWAY JOURNAL:
On the introduction of electric railways into Canada it
was prophesied that snow would be an insurmountable

DEEP SNOW NEAR MONTREAL

difiiculty. [ inclose a couple of photographs of “difficul-
ties” on our line. This drift was so hard that it would hold
a shovel so firmly that the latter could be broken off, and
it would yuite easily bear a man’s weight.

This storm was fought with shovels and a Ruggles ro-

A TYPICAL DRIFT

tary plow, equipped with four G. E. 1200 motors. The
plow alone would handle a considerable amount of soft
snow, but banks of this description are not to be overcome
by such mild persuasion. Some of our cars are furnished
with noses, but are not of much use when the snow is too
deep.

I'may say that we have some 12 miles of track, on which
the snow fell on March 28 to a varying depth of from 2 ft.
to 1o ft., and all hard packed.

While the difficulty was not insurmountable, I think all
will admit that it was a diffbiculty.

Our LaDpy oF THE Snows.
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The Breakage of Car Axles

St. Louts CaArR WuEEL COMPANY,
St. Lours, Mo., April 14, 1899.

Ebpitors STREET RAILWAY JOURNAL:

I have read with interest the discussion in your columns
on the breakage of car wheel axles, and think a large factor
in accidents of this kind is the condition of the track.
Where the railway has light T rails and bad joints, some
disasters of this kind must be expected with light or low
grade axles. It is also necessary to have the wheels prop-
erly adjusted to the track gage, for if too narrow between
flanges they impinge on guard rails, in frogs and at cross-
ings, and if too wide are grinding continually against the
inside of the rail heads, all of which produces undue strains
upon the axle. With 18-ft. closed cars bodies or ten-bench
open cars, 33-in. wheels, good track and a speed not ex-
ceeding 12 miles an hour, an axle of 3% ins. diameter, if of
good material, should stand all the proper strains that are
likely to come upon it in service. We have fitted many
hundred of wheels, a large proportion of which have been
36-in. wheels, upon axles of that size made of hammered
steel, and T do not remember of a single breakage except in
collision or derailment. It is supposed that the axles are
properly trammed when under the cars; if not, that will
cause another strain on the axle.

Our experience with rolled steel for axles has been most
unsatisfactory, so much so that we have abandoned its use
for axles entirely and use hammered steel instead, as men-
tioned above, and have found it most satisfactory. Again,
a good many car builders and street railway superintend-
ents (or their truck men) when pressing street car wheels
on the axles leave them wide in the gage, making the
flange run close to the rail in order to prevent lateral play
on the car as much as possible. This is very good practice
when the tracks are kept in first-class condition, straight
and level, and when the rail joints are well kept up, but if
otherwise, a close working flange is pretty severe on the
axle, as the crowding of the flange, when added to the
strain of the load bearing on journals outside of the wheels,
tends to bend it continually.

Our practice in pressing on is to leave a little lateral
play between flange and rails, and having received no
“kicks” from our customers we consider the practice a

good one. ALEXANDER MAGEE, Foreman.
— 9 o———
A Method ofIncreasing the Life of Gears and Trolley
Wheels -

DEexvER, CoL., April 10, 1899.
EpiTors STREET RAILWAY JOURNAL:

During the early and dark days of the electric railway
we used a trolley wheel of about one-hali the diameter of
those required by modern practice, and pressed harder
against the wire. When made of brass they would not
last over three days, but the metal was gradually made
harder, until finally we used steel, tempered file hard.
These wheels proved to be desirable, electrically, and quite
durable.

Tn later experiments with motors and boxed gearing, of
my own design, to.deaden the noise and lubricate the gears
we supplied therfi liberally with common bar soap and oil.
This proved to be quite desirable for the purpose intended.
and besides it showed another remarkable feature. The
face of the teeth of the gearing were soon covered with
a thin scale of foreign material, which prevented the metal
from wearing. This material became flint hard, and re-
quired a cold chisel to remove it.
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The writer is of the opinion that trolleys which will last
ten times as long as those in common use, and car gearing
that will not become noisy and wear, are within reach. I
do not supply the exact specifications, but leave room for
a little study and experimenting on the part of the railway
master mechanic, Joun C. HENRY.

— e ———

Babbitt Melting Forge

Brooxryn, N. Y., April 4, 1899.
EpITORS STREET RATLWAY JOURNAL:

In many shops it is customary to melt babbitt metal in
the smith’s forge—a very wasteful and vicious method,
when it is considered that the forge fire gives too intense
a heat for properly melting babbitt, and that babbitt metal
injures the working of the forge whenever any of the metal
finds its way into and remains in the tuyre. Lead there
will effectually prevent the welding of iron as long as it is
exposed to the action of the vapor of the lead.

A much better way, and a cheaper one, too, is to rig up
a little gas bench for the melting of small lots of babbitt.
When a quantity of it is to be handled a furnace similar to
that used for melting out—and melting in, too—the lining
of axle and motor boxes will do. DBut, the gas bench, that
is made of one or two heavy gas burners similar to those
used in kitchens for cooking. They are placed in an iron
bench, and proper iron bearers rigged for holding the
ladles in place. With this rig the heat can be regulated at
will, and there is no danger of melting out the bottom of
the ladle before the workman is aware that it is even red
hot and before the babbitt is fairly warmed through.

JamEs Francis.

——y
Quick Method of Winding Tape on Armature Coils

The winding of armature coils is a tedious and rather
expensive job, on account of the labor required to wind
the tape on the coil. Mr. Sheldon, of the Indianapolis
Railway Company, has made a very ingenious and simple
winding device by which the coil of tape is reeled around
the armature coil. The accompanying engraving shows
the general construction of this tool. The large external
gear was cast from a lawn-mower casting, and gave very
excellent results.

The spool on which the tape is wound is secured to a

i’::a:‘-:"--z-'\i
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DEVICE FOR WINDING TAPE ON ARMATURE COILS

stud projecting from the rotating internal gear wheel. In
order to introduce this coil into the center of the rotating
ring, a diagonal slot is cut across the gear, and when the
slot is opposite the opening in the containing bearing for
this ring the coil can be introduced into the center of the
ring. The device is then started up, and the tape is wound
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on the coil as it is fed along through the center of this ro-
tating ring. More or less tension can be given to the
spool containing the tape by increasing or decreasing the
pressure on the friction surfaces. The ring makes about
60 to 100 r.p.m., depending upon the character of the coil.
It gives excellent results, and labor can be cut down about
two-thirds by the use of this machinery instead of hand
work. The perspective drawing of this arrangement is
shown in the engraving, and details can be changed to suit

any conditions which the repair man may consider desir-
able,
———

Device for Riveting Rail Bonds

On the Cleveland Electric Railway an ingenious method
of holding the rail bonds in place while they are being riv-
eted is employed. This consists of a hook lever, which is

FRONT VIEW
Strect Railway Journal,N.¥.

DEVICE FOR RIVETING RAIL BONDS

placed over the head of the rail, and to which is connected
a long bar which can be brought with heavy pressure
against the head of the lug. This holds the rivet firmly
while the riveting takes place. The arrangement is shown
in the accompanying diagram.
— e
Accident Instructions

The New Orleans Traction Company has recently is-
such a set of instructions for government of its em-
ployees in case of accident, which gives in concise form
the rules to be followed in case of accident. These in-
structions are printed on a large sheet, and have been
posted in all the stations of the company.

The company has adopted the custom of teaching the
employees topically by large cards of this kind, each re-
ferring to some special field of their work, rather than to
embody the rules governing their duties in a book. This
practice has been adopted because it has been noticed that
by posting in the conductors’ and motormens’ rooms sep-
arate cards for the several sub-divisions of their duties dis-
cussion is more likely to be provoked, and this seems to
breed greater familiarity with the subjects presented.

The company has been giving some special attention to
the matter of accidents, with the result that its record dur-
ing the past year has shown about 33 1-3 per cent improve-
ment as compared with the previous year, with a 26,000
car-mile daily run. "

ACCIDENTS

The terin ACCIDENT includes injury to PERSONS or PROPERTY,
COLLISIONS, BREAKAGES of all kinds to the CARrS, EJECTIONS, PER-
SONAL TROUBLE in car between EMPLOYEES and PASSENGERS, OT
between PASSENGERS, and any cvent of any namc or nature occur-
ring upon a trip, wherein damages occur to PERSONS Or THEIR
PROPERTY, to CAR, to VEIICLES, or whercin the possibility of dam-

ages may arise from any action of EMPLOYEES or PASSENGERS
themselves, whether complained of or not.
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CONDUCTORS are not permitted to use discretion as to reporting
cr not any occurrence included in above statcment, but must re-
port promptly all matters coming within above list.

Reports must be TRUTHFUL and statc EXACT facts, without FEAR,
FAVOR Or PREJUDICE, and no atlempt must be madc in a report to
SHIELD any employvec, or to CONCEAL any of the circumstances
surrounding the occurrence reported. Reports must state FACTS
which can be SWORN TO IN COURT by the employee reporting or by
the party or parties named as witnesses. INFERENCES, OPINIONS
and SUGGESTIONS must be stated as such, and not as facts. Report
must give:

Ist. DATE OF ACCIDENT AND EXACT TIME OF DAY WHEN IT OC-
CURRED.

2d. EXACT PLACE OF OCCURRENCE; full name and address of
party injured, or likely to have been injured, either in person,
property or feelings; the owner of property damaged or doing
damage to company’s property; if vehicle, name of driver, license
number and ycar of issue.

3d. NATURE OF ACCIDENT, and cause of its occurrence.
CAUSE MUST BE CAREFULLY ASCERTAINED.

4th. FULL NAME AND ADDRESSES of all passengers, bystanders,
and employecs, as far as possible, whether they saw how the acci-
dent happened or not.

5th. DISTANCE WHERE CAR STOPPED, after the accident happened,
from place on the strect where accident occurred; measurement
to be made by stepping the distancc from the front end of car to
point of accident. This measurement should be witnessed by a
bystander, or some one not connected with the company.

6th. Statement of injuries or damages as well as any exprcssions
of opinion from bystanders regarding the accident.

Above report must be filled out upon blank for that purpose,
signed by the conductor and motorman, and left at the station,
after turning in the car.

In the event of personal injury, care must be taken to render all
the necessary assistance and attention to person injured.

The most TrRiVIAL and apparently UNIMPORTANT ACCIDENT Or
OCCURRENCE in or about the car, even where a person declines to
give name, claims no injury, or seems to regard‘the whole matter
as trifling, must be REPORTED with as much care as though the
damage or affair was of the utmost importance.

All accidents must be telephoned to general office of company
as soon as possible, and especially in the event of a serious acci-
dent, the general office must be notified IMMEDIATELY so that
prompt aid may be furnished and investigation begun pending the
full report.

It is expected that a report will be made of all accidents or in-
juries that may occur on the track, or within 10 ft. of same,
whether the car was concerned in the accident or not.

Attention is specially called to question arising between CON-
DUCTORS and PASSENGERS, as to the PAYMENT of fare, CHARACTER
OF MONEY OFFERED, CHANGE FURNISHED, TRANSFERS or other coMm-
PLAINTS leading to DISORDERLY, Or BOISTEROUS conduct, in each
of which events conductor must secure POSITIVE PROOF and EYE
WITNESSES, SO as to be able to clearly substantiate the truthfulness
of his report in court, particularly beforc any EJECTION Or ARREST
is attempted, and full report of same must be promptly made in
accordance with above rules. No EJECTION must be made without
FIRST REFUNDING FARE.

Conductors or other employees MUST NOT TALK about, or GIVE
ANY INFORMATION WHATEVER concerning an accident to any per-
son, other than the proper officer or person delegated with the
authority of the company to investigate the occurrence, and all
questions asked of any employce of company, except by person or
persons above named, must be answered by directing the ques-
tioner to general office for information.

Employees must not VISIT an INJURED PARTY, Oor FAMILY, to
make inquiries or discuss accident without authority of company.

The above rules must be STRICTLY OBSERVED, and too much
stress cannot be laid upon their importance. If any doubt as to
their mcaning in any respect exists in the minds of employees,
they should consult, for their own protection and the company’s,
their station foreman.

Tuis

C. D. WymaN, General Manager.
New Orleans, La., April, 1899.
e

Cars should be sponged off daily with clear water, and
any accumulation of dirt removed as far as possible with a
chamois skin and sponge—care being taken to rinse off the
grit before rubbing with sponge or chamois. Once every
thirty days the car should be thoroughly washed down,
using a good grade of soap. From paper at the Boston
Convention, 1898.
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The theorists and social reformers who claim to repre-
sent the enlightened and progressive element of the people
of New York, but who certainly do not speak for the mil-
lions of “strap hangers” who suffer daily discomforts in
the travel to and from their business, have succeeded in
influencing Governor Roosevelt to take a somewhat de-
cided stand against the granting to the Rapid Transit Com-
mission of the City of New York the power to confer a
perpetual franchise upon the group of capitalists which was
prepared to spend $60,000,000 in bringing about genuine
rapid transit in the boroughs of Manhattan and The Bronx.
The offer to expend this money has therefore been with-
drawn, the Metropolitan syndicate stating in a charac-
teristically direct and candid manner their unwillingness
to appear before the public as a “grabber of franchises,”
and their equal unwillingness to expend so large a sum of

RAILWAY

JOURNAL. [Vor. XV. No.s.

money upon a short tenure of privilege. It is hardly to
be believed that so favorable an opportunity to secure a
great public benefit at private expense and risk should be
allowed to pass away, but it is impossible not to see that

- the growing tendency in municipal administration is to

drive the hardest, sharpest bargain possible with public
service companies, obtaining for the city treasury the last
penny of profit, and leaving to the companies little margin
for the larger improvements and extensions which are
often unprofitable at first, but which the future would jus-
tify were the conditions more secure and the bargain more
equitable. The people will inevitably suffer in the long
run from a narrow money-making policy of this kind, but
the latter is popular, and enables astute politicians to court
and win public favor and office.

* £ % % % *

The really incredible thing is that a man so broad-
minded and sensible as Governor Roosevelt should be im-
pressed with so superficial a view of the true interests of
the city of New York as is taken by the “reformers,” and
should be so deceived by the sophistry of their arguments.
Again and again have the opponents of a perpetual fran-
chise urged the impossibility of making a bargain to-day
which would properly protect the city’s interests one hun-
dred years hence. Again and again have they calmly ig-
nored the workings of the Metropolitan syndicate’s propo-
sition to pay 5 per cent of the gross receipts to the city,
and have wilfully or carelessly asserted that the city would
get no more in future than at present. What are the real
facts of the case? They are, obviously, that, as the travel
increases with increase of population, the city’s revenue in-
creases in the same ratio. Moreover, this 5 per cent of the
gross receipts really means a far larger percentage of the
net profits—a percentage so larg\é as to amount to a very
profitable “special partnership” obtained by the city in the
rapid transit enterprise. As we do not remember to have
ever seen the real character of this “special partnership”
clearly brought out and explained in the many discussions
in different cities about the proper basis of franchise re-
muneration, it is worth while here to show in some detail
exactly what ‘5 per cent of the gross receipts” really
means in this particular case.

Clauses 7 and 8 of the Metropolitan syndicate’s propo-
sition read as follows:

7. The city to receive as compensation, in addition to the ser-
vices rendered and in lieu of 21l other charges upon the franchise
granted hcreunder, an annual rental equal to 5 per cent cn the
gross receipts from the operation of the new road, provided that
whenever any such payment shall leave the receipts insufficient to
pay the rental of 5 per cent on cost of construction and the operat-
ing expcnses, including taxes, the percentage to be paid shall be
abated accordingly.

8. The real and personal property forming part of said railway
to be exempt from taxes until it pays 5 per cent, as provided in
section 15 of the rapld transit act, with the amendments proposed
by the commission in the bill now pending before the Legislature.

If the new tunnel railway earns, in competition with the
present surface and elevated lines, $7,500,000 gross per
annum, or nearly as much as the present Manhattan ele-
vated system is earning, and expends 50 per cent of this
cum in operating expenses proper, it will turn over to the
public treasury, in the form of taxes on real and personal
property and agreed rental to the city not less than 10 per
cent of the gross receipts, or $750,000, and will have left
for its stockholders their 5 per cent guaranteed rental upon
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their $60,000,000 investment, or $3,000,000. In other
words, $7,500,000 is the minimum gross earning power of
the tunnel railway by which its projectors will be able to
make 5 per cent interest upon their investment and pay
all the city’s rental and taxation charges as agreed. Under
these circumstances, and assuming this $3,000,000 to be
merely “interest,” and not in any sense “‘profits,” the public
would obtain all the “profits,” leaving nothing for the con-
trolling syndicate; or, put in another way, the public would
obtain 20 per cent of the entire earnings from operation
applicable to return on investment without itself making
any investment whatsoever. Now, what may be expected
of the future? Suppose that with the increase of popula-
tion there comes a proportionate increase in traffic, such
that fifty or one hundred years hence the tunnel railway
will earn $25,000,000 gross. It cannot, of course, do this
without making constant additions to its capital account
in the way of extensions,increase of equipmeut, etc., and we
will be well within limits in taking the aggregate in-
vestment account for a $25,000,000 gross earning power
at $80,000,000. Let us see, then, what proportion of the
earnings from operation and of the true profits the pub-
lic would obtain at various stages of development between
these maximum and minimum limits:

B - PProﬁtCto
o . ental an 'rivate Cap-
Iovestment. gl Ehpemes  Invesment. o 0%, Jal Above,
Investment
and T axes.
$60,000,000 $7,500,000 $3.750,c00 $3,000,000 $750,000
65,000,000 10,000,000 5,000,000 3,250,000 1,000,000 750,000
70,000,000 15,000,000 7,500,000 3,500,000 1,500,000 2,500,000
75,000,000 20,000,000 10,000,000  3.750,000 2,000,000 4,250,000
80,000,000 25,000,000 12,500,000 4,000,000 2,500,000 6,000,000

* The average city and State taxes paid by the Manhattan (Elevated) Rail-
way Company of'New York during the last five years amount to 7.2 per cent
of the gross receipts.

It appears from this table that, as before stated, on a
basis of $7,500,000 gross earnings the public will get all
the profit above the interest, and private capital nothing;
with $10,000,000 earnings the public will get 57 per cent
of the profits and private capital 43 per cent; with $15,000,-
000 earnings the public will get 373 per cent of the profits
and private capital 62} per cent; with $20,000,000 earnings
the public will have 32 per cent of the profits and private
capital 68 per cent; and with $25.000,000 earnings the pub-
lic will have over 29 per cent of the profits and private capi-
tal less than 71 per cent. Even at $50,000,000 gross earn-
ings, assuming $100,000,000 accumulated investment, the
public would obtain 25 per cent of the profits above inter-
est. In all cases the public will get 20 per cent of the entire
net earnings. Does this partnership seem inequitable or
against good public policy? Can the social reformers
really hope that a municipal administration can so manage
an enterprise of this highly technical character as to surely
bring a larger sum into the public treasury, and at the same
time to serve the whole public as well as can be done
through private enterprise? Can Governor Roosevelt
himself, with his intimate knowledge of the way in which
public affairs are conducted by politicians, really believe
that better 1esults to the public can, in the long run, be ob-
tained by municipal ownership or management?

* * * * * *

There are other phases of the Metropolitan syndicate’s
proposition which do not seem to be clearly appreciated by
the public. The State does not hesitate to grant to
a steam railroad company a perpetual franchise and the

STREET RAILWAY JOURNAL.

201

right of eminent domain, by which it can lay out a route
across fields and roads and through cities and towns, as
it pleases, and own such route forever. Why, therciore,
should private capital be debarred from undertaking the
work of constructing a tunnel beneath the surface of a city
at an expense per mile enormously greater than any rail-
road is called upon to bear? Again, one of the chief ad-
vantages of the present proposition for rapid transit in
New York lies in the surface connections and transfer ar-
rangements, by which the surface system acts as a collect-
ing and distributing agent for the subway. The Metropol-
itan Street Railway Company’s surface franchises are per-
petual, and even if a short-time franchise only were
granted for the tunnel, with a provision for revaluation at
the end of each of successive periods, the city would prac-
tically be forced to come to the terms of the surface rail-
ways in ordcr to maintain the advantage of the distributing
and collecting media. In spite of the withdrawal of the
Metropolitan propositions, we sincerely hope that some
means may be found to bring about rapid transit in New
York at the carlicst moment. The tunnel is an inevitable
necessity, however long its building be postponed, for it
will be wholly impossible five or ten years hence to carry
on the surface or elevated lines of the city the people who
will demand transportation facilities. The city is growing
at so rapid a rate and the lines are, even at present, so con-
gested with traffic, that nothing is more sure than that in
some way new facilities must be provided.

It looks as if we were to have a municipal ownership
experiment in Detroit, and perhaps another in Toledo.
On the whole, we are inclined to welcome the carrying
through of such a proposition in a single American city,
feeling confident, as we do, of what will be the result.
Perhaps it is as well, too, that Detroit is the first city se-
lected to enjoy the benefits of municipal ownership so
freely promised by “Pingreecism,” for three-cent fares are
already established in that city on many of the street rail-
way lines, and we presume that the first decision made by
the new owners will be to reduce fares to this figure on
all. If a municipality can operate a street railway system
on a three-cent fare basis, and make money in doing it,
we all want to know it; while the cost of the experiment,
if unsuccessful, can be distributed upon the large mass of
taxpayers with less individual suffering than upon a
smaller group of street railway stockholders. A month
hence we hope to know on what basis the purchase is to
be made and the possibilities of profit or loss to the city.

It is becoming more and more a recognized fact that
electric railway operation is more akin to steam railroad
operation than to the former horse car service, so far as
the duties and abilities required of the employees are con-
cerned. The modern electric car is a machine, not an
ommnibus, and all machinery such as that carried on a car
should be in charge of persons having a knowledge of its
proper maintenance. An example of the increasing sim-
ilarity of electric cars with steam locomotives, and the ne-
cessity of the establishment of a proper system of inspec-
tion and supervision is illustrated by the increasing use
of air brakes. We believe that where this type of brake is
employed good results would be obtained by an extension
of the system of training to this part of the equipment.



292

This is not founded upon the ground that the air brake is
a more delicate part of a car equipment than the motors
or controller, but as any piece of machinery can be abused
by unintelligent handling, there is no more reason why
street railway companies should not instruct their em-
ployces as to the proper method of handling street car
brakes than steam railroad companies. The history of
the latter has shown that the best results follow the estab-
lishment of schools for instruction of employees as to the
operation and inspection of air brakes, and that the out-
come warrants the expenditure of the effort has been
proved beyond the possibility of doubt.

An excecdingly interesting and able argument in re-
buttal of the excessive claims for taxation of street railway
companies by municipalities was recently presented by
John W. Boyle, president of the Utica Belt Line Street
Railroad Company, in an attempt in that city to compel
a railway to pay for the cost of pavement between its
tracks and for two feet outside. The question is dis-
cussed from both a legal and a moral standpoint, and while
Mr. Boyle takes occasion to point out a number of the
popular fallacies and prejudices under which the railway
company has to labor, he shows that while more beneficial
to a city than a manufacturing establishment employing
the same number of persons, it differs from the latter in
that when overtaxed and persecuted it cannot shut down
or remove its plant to another city, and for this reason is
made the target of all kinds of oppressive measures. The
pavement tax is particularly onerous in that the railway
company is probably the only taxpayer which does not
use one foot of the pavement, but furnishes and keeps in
repair, at its own expense, that portion of the street on
which its wheels revolve; in fact, a good pavement is a
detriment to the railway company, if it exercises any ef-
fect upon its business. The usual argument, Mr. Boyle
contends, for assessing railway companies is that they oc-
cupy the streets, and have thus a valuable franchise.
While it is true that the cars are on the streets, this also
applies to other vehicles, the only difference being that a
car occupies, in proportion to the number of persons car-
ried, a very much smaller proportion of the street than do
the other vehicles, and that, while on the street, they have
no exclusive right of way, but are bound under the most
strict penalties, in the way of damages from accidents, to
avoid collisions with other occupants. No one ever rides
in an electric car under compulsion, or for the benefit of
the railroad, but solely for his own convenience, and if a
person decides the convenience is not worth the nickel,
he keeps the nickel and walks. It is no answer to this to
say that many ride from necessity, because the exigencies
of their business demand it, and pay the fare under protest.
There are people who pay under protest for the food they
cat and the clothes they wear; but when the food has been
furnished them at the lowest market price, and the clothing
for less than any other merchant of the city sells it, the
protest carries little weight. If people ride from necessity,
then the railroad becomes a necessity to the city, which
is what the railway companies claim. Altogether, the ar-
gument, which is printed in pamphlet form, will be found
most readable and valuable.
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It is not often that the engineering public has the priv-
ilege of reading and digesting such a clear, intelligent and
convincing report on the electrical equipment of a large
city tramway system as has just been presented to the
Glasgow Corporation by H. F. Parshall, its consulting
engineer, a full transcript of which appeared in our col-
umns last month. Not only are such reports in this coun-
try presented to the directors of private companies and
jealously withheld from the public, but electric traction
in this country has been more a matter of development in
each city than of the intelligent laying out of complete
plans beforehand. Great Britain is fortunate in having an
opportunity of drawing upon the world’s experience in the
construction of municipal and private plants, and we have
no doubt that the opportunity will be taken advantage of
in a majority of cases. Mr. Parshall’s experience has been
so wide and his practice so uniformly successful that his
recommendations to the Glasgow Council have peculiar
weight, and may well be studied by street railway man-
agers in America, as well as in Europe. His most im-
portant recommendation is that a high tension three-phase
main generating station, with several rotary transformer
sub-stations, forms a system of generating and distributing
power more economical than is that of several separate
500-volt direct-current generating stations. This is un-
doubtedly the best engineering practice of to-day, as
shown by the decisions in its favor made by the Metro-
politan and Third Avenue companies in New York, by
the Edison Electric Lighting Company of Brooklyn, and
by the Central London Underground Railway. The advan-
tages are a less capital expenditure in buildings, generating
plant and real estate; greater latitude allowed in the selec-
tion of a power station site, where coal and water can be
obtained at minimum cost; less working cost for labor
and repairs, due to the minimizing of the skilled force ne-
cessary for operating the plant, and to the economy al-
ways found in the operation of large instead of small units;
the greater flexibility of the system with respect to future
extensions, and the placing of new sub-stations wherever
desired; and the relatively shorter time taken in construct-
ing the plant, by which the superior economy of electric
traction over horses can be more quickly realized. Mr.
Parshall’s estimates of the relative investment costs and
operating expenses of the two forms of generating and
distributing plants is interesting. TFor the three-phase
rotary converter plan, the investment cost is placed by
him at $1,580,000, while for the five separate generating
stations it will be $1,950,000, these figures not taking into
account cost of ground and railway connections, which,
if included, will bring about a result much more favorable
to the single generating station. The total power operat-
ing expenses for the three-phase system, exclusive of main-
tenance, depreciation, interest, insurance and taxes, are
estimated by Mr. Parshall at $.0046 per kw. hour, and in-
cluding maintenance and fixed charges, at $.0106; while
the power operating expenses proper for the direct current
generating stations would be $.0075, and including depre-
ciation and fixed charges, $.0147. These figures do not
include interest on the Cost of sites and railway connec-
The annual estimated saving in Glasgow in using
the tri-phase distribution, based on a 600-car plant, is esti-
mated by Mr. Parshall at over $100,000.
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A Formula for Train Resistance

BY HENRY GRAFTIO

The question of train resistance is one that has attracted
the attention of many prominent engineers. Besides the
high scientific interest which the subject posseses, it has
also a practical value of the highest importance, for a more
accurate knowledge of all the factors of train resistance can
only contribute to the finding of means to diminish them.
As the STREET RAILWAY JOURNAL has been paying par-
ticular attention to this subject during the past few months,
it may be of interest to its readers to have given briefly
some of the results secured abroad in investigating this
problem.

During the last few years some very interesting and
complete tests on the resistance of trains and locomotives
have been made in France. Some of these tests indirectly,
and some directly, are likely to confirm the opinion ex-
pressed by Mr. Angus Sinclair, of “Locomotive Engineer-
ing,” and of Mr. Lundie, that at high speeds the resistance
of trains seems to increase as the first power of the speed.
For a long time the general opinion prevailed that the re-
sistance of trains must follow a parabolic law. This was
due in a large measure to the general adoption of the well-
known formula of Newton.

R=kSV

for the resistance of a moving plane surface in free air. But
all evidence now seems to prove that this theory is wrong.
As it is quite impossible to find an expression for air resist-
ance on moving hodies by pure mathematical deductions in
the present state of our knowledge of aerodynamics, it is
manifestly wrong to admit a priori for air resistance, a
theoretical expression similar to that of Newton’s, or by
finding by experiment within restricted limits—coefficients
more or less accurate to extend their application to limits
outside of the experiments.* Only experiments made on
very large scale can be considered as reliable.

Among the experiments on air resistance those of Mr.
Crosby occupy in the mind of tlite writer one of the first
places, being conducted on a very large scale and with
bodies that were really moving in the air. Mr. Crosby’s
curvest are represented in Fig. 1. Some experierices
on air resistance made in France seem to contradict these
results; but this is due almost entirely to the fact that in
investigating the laws of air resistance Newton's formula
was adopted a priori, and all efforts were directed to find
the most probable value for k. Thus M. Poncelet ex-
pressed the opinion that up to 50 km. the resistance of air
on a parallelopiped body is practically expressed by New-
ton’s formula by putting k. = 0.08. Messrs. Cailletet and
Colardeau, from experiments made on the Eiffel Tower,
consider this value to be too large and within the limits
0 km. to go km. per hour, consider k. = 0.07. But here
was another cause for error, viz.: the fact that the velocity
of the wind was measured by anemometers, and therefore
not in so accurate a manner as by the speed of moving
bodies as in Mr. Crosby’s tests.

The noteworthy and most reliable experiments made on
train resistance in the United States by a great specialist on
this subject, Mr. Angus Sinclair, invariably showed at high
speeds the relation

R =a 4 bv
between the limits of 60 km. and 120 km. per hou:, and the
no less remarkable experiments made in France seem fully

* Given a certain number of points representing in an approximate man-
ner (as is the case here) values of a function, as found by experiment, it is
possible to plot many curves that will be more or less accurate within the
small limits, but when extended will prove absolutely wr ong.

t See transactions of “American Institute of Electrical Engineers,” Feb-
ruary, 1891, and STrREET RAatLway Jourwnar, April, 1891.
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to confirm the theory that the resistance of trains is rather
a hyperbolic function of the speed, and at high speeds can
be expressed by the equation of a straight line. In con-
firmation of this may be cited the tests of the well-known
and eminent engineer of the state railways of France, M.
Desdouit, the inventor of the pendulum apparatus for
measuring acceleration. From exceedingly careful ex-
periments made on the lines of the French state railways
this engineer found that the resistance of the locomotive,
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FIG. 1.—O. T. CROSBY’S CURVES ON AIR RESISTANCE.

with the tender, within the limits from starting up to 8o
km., increased very nearly as a hyperbolic function of the
speed of the form

R=a+4+ Vb

The curve represented by this formula for a passenger
locomotive weighing, with its tender, 55 tons (36 tons --
19 tons), and running with the steam shut off, is plotted as
No. 1i in Fig. 2. As can be easily seen, at speeds higher
than 40 km. the resistance increases very sensibly as a
linear function of the speed.

On the same sheet is plotted another curve, No. 2, con-
necting three points, and also based on M. Desdouit’s data.
This curve seems to indicate that at high speeds the resist-
ance of the locomotive increases with, but not so rapidly
as, the speed. I do not consider this curve as improbable.

On the same sheet are plotted two curves, No. 3 S and
No. 3 3, that are deduced from experiments made on the
Paris-Lyons-Mediterranean line with new compound cylin-
der express locomotives by M. Privat, the engineer of that
railway. These experiments were carried out by M. Pri-
vat in a very reliable manner, and were published partially
in the “Revue Generale des Chemins de Fer” in 1896. In
his very interesting article M. Privat discusses principally

t This curve represents the resistance on level track and in a perfectly
calm atmosphere. M. Desdouit especially insists on the latter condition.
The resistances expressed by the above curve include all elementary re-
sistances dite to vertical and horizontal shocks on the rails, friction of
journals, friction of wheels on rails produced by the manner in which
the wheels are fixed to the axle, side friction of flanges of wheels, resistance
of the different parts of thc mechanism, and finally, air resistance. Pneu-
matic effects of pistons in cylinders were practically eliminated by using
such admission valves that the effect of vacuum due to the cut-off was
practically nil; but all these resistances are considered by M. Desdouit to be
small, as compared to air resistance.
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the working of the compound system at different speeds,
admissions in high and low pressure cylinders and the
work performed. He plotted a series of curves showing
the total amount of indicated power developed by the loco-
motive in hauling trains at various speeds and ratios of
admission in the two cylinders. All these curves were re-
duced to the case of moving on a level and with no accel-
eration. Deducing the power required for hauling the
train, he found curves showing the power required for
moving the locomotive and tender alone, for the case of a
level track and no acceleration.

I have plotted these curves in Fig. 3. The heavy lines
here correspond to the case of an admission of 0.7, and the
light lines to admissions of 0.4-0.5,in the low pressure cy-
linders. Numbers 0.2, 0.3, 0.4, 0.5 on both series of curves
show ratios of admission, viz.: 0.2, 0.3, 0.4 and 0.5 in the
high pressure cylinders. It is easy to see that the ratio of
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Nos. 1 and 2.—Desdouit [French State Railways]. L =55

No. 3 B.—Maximum resistance deduced from M. Privat’s experiments [French P, L. M.
Ry]. L =842

No. 3 S.—Minimum resistance dednced from M. Privat’s experiments [French P. L. M.

y]. L=284.2
No. 4 —Barbier [French Northern Ry.] L = 93.5.
Nos 5 and 6.—Gen. Petroff.

Lower curves for cars only.

No. 1.—Desdouit {French State Railways] Q= 75, n= K.
No. 2.— - - i & Q= i5yn= 3
No. 3.—Barbier [french Northern Ry.] () =206, n = 15,
No. 4.— ** " o . Q=26,n= 7.
No. 5.—French Western Ry,

No. 6.—French Northern Ry., from Ge‘n. Petroff’s formula, Q = 206, n = 15,
o “ o “ . “ o — 206

No. 7.— Q=26,n= 7,
No. 8.—Canadian Pacific ** A 5% 5 . = L= 5
No. 9.—Pennsylvania Ry, o s 2 ks O =162 in— 5.

» 3

No. 10,—Russian Railway,

admission in the low pressure cylinders has a visible influ-
ence on the resistance of the locomotive,

Taking the mean of each group of lignt and heavy
curves we obtain the probable average power required for
moving the locomotive and tender under most favorable
and most unfavorable conditions of resistance in functions
of the speed. These mean curves are plotted in Fig. 4,
and are slightly curved.

Without making a great mistake we can a priori assume
them to be of the form

W=a+bvt+cy
and find most probable values for a, b and c.
we have very nearly
Watn = — 40.2 + 1.64 v -+ 0.0437 v’
Waex = — 135 + 4.5 v -+ 0.0375 V'
but only within the limits from 6o km. to 95 km.

Now if we put R as the resistance of the locomotive and
tender (weighing 84.2 tons*) in kg. per ton of weight we
shall have

* By “tons” in this article, the metric ton = 2200 lbs., is intended.

Doing this
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R X 842X v I
= ———— " : whence
75 X 3.6
2.2
R=—"——W
v
or, substituting values for Wmax and Wi , we have

T2
Ruwn= 524 + 0.14 v —- v9

2

Ruwe= 14.38 + 012 v ——_~

again only in limits from 6o km. to g5 km.
These two curves are shown by No. 38 and No. 3S in

Fig.2. While perhaps not being absolutely accurate, they
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FIG. 3.—CURVES SHOWING POWER (NUMBER OF I.H.P.) RE-
QUIRED FOR HAULING THE LOCOMOTIVE AND TEN-
DER AT DIFFERENT RATES OF ADMISSION.
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can be considered characteristic and in a certain accord
with M. Desdouit’s opinion. Of course, between these
two limiting curves we could plot a multityde of others,
more or less inclined, depending on the ratios of admission
in the high and low pressure cylinders. But in the case
of the continuous use of an admission of 0.7 in the low
pressure cylinders we have the limiting curve No. 3S, that
seems to indicate that the resistance of the trial locomo-
tive, when well governed, increases rather more slowly
than the speed, or, at least, very nearly as a linear function
of the speed, again within limits from 6o km. to 95-100 km.

In the same diagram is plotted the curve, No. 4, found
by M. Barbier during a very extended set of experiments
made recently on the French Northern Railway with two
new, fine four-cylinder compound express locomotives, de-
signed by M. Du Bousquet. A very complete report of
these tests, made by M. Barbier, appeared in a series of

- articles published by the “Revue Generale des Chemins

de Fer” in 1897-1898. The curve No. 4, which is taken
from this paper, has a slightly parabolic form.
R=a-+bvtcy

The very low resistances given by this curve are due
largely to the fact that the weight of the tender was consid-
erable (43 tons) as compared to that of the locomotive (50
tons).**

Also in Fig. 2 are plotted two curves, Nos. 5 and 6,

*x The writer is not disposed to criticise in any way M. Barbier’s very
complete and reliable experiments and deductions, but may not a curve of
a hyperbolic form, if taken a priori, instead of a parabolic one, prove no
less accurate and concordant with the series of points found by experiment?
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given by General Petroff, now Assistant Minister of Ways
of Communication. Both are represented by the parabolic
cquation

R=a-+4+bv-4cv

Curve No. 6 represents the resistance of a freight loco-
motive, and No. 5 that of a passenger locomotive. The
points for these curves were established at comparatively
small speeds. FFor high spceds they give too large results,
and General Petroff himself admits that in the case of the
curve No. 5 at speeds from 8o km. to 100 km. the resist-
ances given by this curve must be reduced by about 20
per cent.

All these considerations seem to strengthen the opinion
that at high speeds the resistance of the locomotive in-
creases very nearly with the speed. The latest experiments
on air resistance seem to prove that this factor increases
as the first degree of speed, and air resistance is the larg-
est part of the total resistance of the locomotive.  On the
other hand, the friction in journals diminishes at high
speed, because of a better oiling, but as the coefficient of
friction is very small,* it need not be taken into account
when considering the resistance of locomotives.

Before passing to the resistance of trains of cars and of
complete trains the writer thinks it may be mteresting to
point out a well-known way, if adopted in the right man-
ner, of lessening the resistance of air to the motion of the
locomotive.

Some years ago shields for reducing the air resistance
were tried on the Paris-Lyons-Mediterranean Railway.
These shields were of about the same size an.l shape as an
ordinary nose snow plow, but were carried higher on the
locomotive, partly hiding the stack. It was found, how-
ever, that the useful effect of these shields in reducing air
resistance was not considerable, and they were abandoned.
Such an arrangement lessened the front pressure, but as it
was open at the back, it had as an effect the forming of a
vacuum at the rear of the shield with consequent eddy cur-
rents, increasing the resistance. If complete! to the back
part of the locomotive the shield would have proved far
more efficient. Experiments made on the French West-
ern Railway with the first Heilmann electrical locomotive
in 1894 seem to confirm this opinion.

RESISTANCE OF THE CARS FOLIOWING THE LOCOMOTIVE

The resistance of the cars only of a train, that is, the total
resistance of the train minus that of the locomotive, is
plotted in the lower series of curves in Iig. 2. It will be
remembered that the resistance curve of a locomotive is
generally of a hyperbolic form, and in some cases the
curve is concave on the axis of X (such as shown from M.
Privat’s test). On the other hand, almost all curves for re-
sistance of the cars are of a well-marked parabolic form.
These latter curves seem to be reliable, as the resistance of
the cars can be measured accurately by means of a dynamo-
metric car, and consequently the values can be found more
accurately than that of the resistance of the locomotive
alone or of the complete train.

It is easy to see from a glance at Fig. 2 that these curves
for car resistance do not coincide in shape. This is caused
by the fact that the respective importance of each of the
different factors which make up the resistance varies with
the number of cars in the train, the distances between the
cars, the load on each axle, and the number of axles per
car, as well as within certain limits with the conditions
of track, weight of rails, size and number of ties. The in-
fluence of the latter factor can be appreciated by consider-
ing that the effect of the forward wheels upon an elastic
track is to produce a continuous wave immediately in front

* The coefficient of friction is generally taken = 0.05, but General Petroff
considers 0.005 a closer valuation.
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of the wheels. This factor, of course, affects the resist-
ance of the locomotive more than that of the cars, on ac-
count of its greater weight. Most of the existing formulee
do not include all of these various factors.

In the lower series of curves plotted in I'ig. 2, Nos
i and 2 are those of M. Desdouit.  Both of these are for
a train weighing 75 tons, the first for a train of eight four-
wheel cars, and the second for a train of threc eight-wheel
cars. It is easy to sze that the second curve shows a
lower resistance. This is due mainly to the fact that the
number of spaces between the cars is less, and, therefore,
that the resistance of the air in the shape of eddy currents
and partial pressures on the fronts of the cars is less,
there being fewer car fronts. It is also due, how-
ever, to the fact that the running was smoother with bogie
trucks, horizontal shocks on the rails being fewer and

g
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smaller. So far as the first factor is concerned, a vesti-
buled arrangement between the cars would have reduced
the resistance; and so far as the second factor is concerned,
it is needless to say that every side shock involves a loss
of energy in the form of vis viva.

So far as the friction of the journals is concerned, there
is practically no difference, whether the cars are mounted
on bogies or on two axles, like a single-truck electric car,
or some of the freight cars in Europe, since, as has been al-
ready stated, the coefficient of journal frictior is very small
(only about 0.005). This disposes, by the way, of the ques-
tion of roller bearings on cars, showing that they have no
value from a practical standpoint.

Curves Nos. 3 and 4 are due to M. Barbier, and are the
result of very extensive tests made by him several years
ago on the French Nosthern Railway.*  THere, again, the
influence of the trucks and number of cars is very marked;
curve 3 corresponding to a train of fifteen four-wheel cars,
and curve 4 to a train formed by seven eight-wheel cars
mounted on bogie trucks. The weight was the same in
both cases, 1. ¢., 206 tons. Curve No. 5 was found in 1897
by a test of trains made up of four-wheel cars running
on the I'rench Western Railway. All of these five curves
do not differ materially from each other. Finally, curves
Nos. 6, 7, 8 9 and 10 were plotted from a formula sug-
gested by General Petroft.

While most of the other formnulz are of the shape

R=a-bvJc
and therefore can be applied only in cases similar to those
for which the constants a, b and ¢ were established, Gen-
eral Petroff’s formula for resistance of cars only is
R—r1.2 4 W (—)g—s’(r + 0.004n) v*

Q

=<

where

7TScc “Revue Générale des Chemins de Fer,” 1897
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R = resistance in kg. per ton (metric) of train (cars only)

() = weight of the train (cars only) in tons (metric)

n = number of cars

v = speed in km. per hour.

This formula was found by means of a very careful and
scientific study of all the causes for resistance, and as the
air resistance is not so large a factor in the total resist-
ance of the cars of a train as it is in the resistance of a loco-
motive running independently, this formula gives much
closer results for all cases than the Petrofi formula for
the resistance of a locomotive. This latter, as has been
previously stated, is not quite correct, because of the nar-
row limits of speed between which the tests were made,
and because of the false assumption that Newton’s formula
for air resistance, 1. ¢., R = k S v’, is correct.

Having once establisiied the general form of his equation
for the resistance of cars, General Petroff found the most
probable values of coefficients from a very large number
of experimental data. Curves Nos. 6 and 7 in Fig. 2 cor-
respond to the case of a train on the French Northern
Railway, such as used by M. Barbier’s experiments. The
weight of the train (cars only) in both cases was 206 tons,
number of cars, fifteen for curve No. 6, and seven for curve
No. 7. Tt is easy to see General Petroff’s {nrmula gives
results somewhat lower than those found by M. Barbier.
Curve No. 8 corresponds to a train on the Canadian Pa-
cific Railway, weighing 152 tons, and composed of five
cars. Curve No. g shows the resistance of a train on the
Pennsylvania Railroad, weighing 162 tons, and composed
of five cars. Curve No. 10 is that of a train on the Rus-
sian Nicolaievski Railway, running from St. Petersburg
to Moscow. This train weighs (cars only) about 390
tons, and the number of cars was thirteen.

RESISTANCE OF COMPLETE TRAIN, INCLUDING LOCOMOTIVE,
TENDER AND CARS

Finally, in Fig. 5, T have plotted some curves showing
resistances of complete train, including locomotive, tender
and cars. In plotting these curves the maxinium and min-
imum resistances of the locomotive and tender are taken
from the maximuin and minimum values as given in curves
No. 35 and 3S in Fig. 2, as found from M. Privat’s experi-
ments. For the resistance of cars General Petroff’s
formula is used. The two values are then corebined by the
following formula:

RlooXL‘i—RlXQ

Rm= L - Q*

in which
Rn = resistance of total train in kg. per ton
Rue= resistance of locomotive and tender in kg. per ton
R¢ = resistance of train (cars only) in kg. per ton
L = weight of locomotive and tender in tons
= weight of train (cars only) in tons.

Thus, in Fig. 5 curves Nos. 1 and 2 correspond to the
case of the train used in the experiments made by M.
Jarbier, in which L. = g3 tons, Q = 206 tons, n = 7; in
the upper curve the formula for the maximum resistance
of the locomotive is used, and in the lower one the mini-
mum. The two curves No. 1’ and No. 2/, lyirg quite close
to curves Nos. 1 and 2, correspond to the cuse of a train
on which experiments were made on the Austrian Ferdi-
nand Northern Railway. Here L. = 96 tons, Q = 203
tons, n — 5. Curves Nos. 3 and 4 correspond with a train
on the Pennsyvlvania Railroad; L. = 82 tons, Q = 162
tons,n = 5. Curves Nos. 5 and 6 correspond with a train
on Russian Nicolaievski Railway. L = o1 tons, Q =
300 tons, n = 13.

As will be seen, within the limit of speed from 60 km.
up to 120 km., all these curves are practically straight lines.
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Finally, curves S and V represent, respectively, the resist-
ances of trains as found by Mr. Sinclair, and quite recently
by Mr. Vauclain, of the Baldwin Locomotive Works. Mr.
Sinclair’s formula, expressed in kg., tons metric and km.,
is R =1 4 0.075 v. That of Mr. Vauclain, expressed in
kg., tons metric, and km,, is R = 1.5 4 0.052 v. These
last two formula give for resistance of trains (locomotive
and tender included) straight lines too, with limits from
50—60 km. up to 120 km. (¥)

Having all these cuives before us, it seems interesting
to see how they agree with data found directiy from experi-
ments. '

(1) On the Russian Nicolaievski Railway it was found
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FIG. 5.—GROUP OF CURVES FOR RESISTANCE OF COMPLETE
TRAINS.

Nos. 1 and 2.—Max. and mm. curves from tests on French Northern Ry., L =93,Q =
06, n = 7.

Nos. 1 and 2.—Max. and min. curves from tests on Austrian Ferdinand Northern Ry.,
L=96,Q=203,n=5

Nos 8and 4.—Max. and min. curves from tests on Pennsylvania R. R,, L = 82, Q = 162

=5.

Nos. b and 6.—Max, and min. curves from tests on Russian Railway.

No. §.—Curves plotted from Mr. Sinclair’s formula.

No. V.— 2 *“  Mr. Vaucain’s *

No. O.— t ‘' Mr. Barbier's “

that new high-speed locomotives, weighing, with tender,
01 tons, were capable of hauling continuously trains of 390
tons at a uniform speed of 80 km. on the level, and of 48
km. on a 0.8 per cent grade. From curve No. 5 we learn
that the locomotive was obliged to develop about 915 i.h.p.
in the first case, and 86o i.h.p. in the second These data
do not differ materially. As the locomotive was designed
for high speeds it was naturally able to develop more
power when running at 8 km. than at 48 kn'.

(2) On the Austrian Ferdinand Northern Railway a lo-
comotive weighing, with tender, 96 tons, when running
with a train of 203 tons on a grade of 0.26 per cent at a uni-
form speed of 30 km. developed about 1027 i.h.p. From
curves Nos. 1’/ and 2’ we obtain, respectively, maximum
power, 1000 i.h.p., and minimum power, 890 i.h.p.

(3) On the Pennsylvania Railroad a locomotive weigh-
ing, with tender, 82.5 tons, when running with a train of
162 tons on a level at a uniform speed of to4 km., de-
veloped about 1120 in.p. From curves Nos. 3 and 4
we obtain respectively, maximum power, 1080 i.h.p.. and
minimum power, 045 1.1L.p.

The writer has at his disposal too small a quantity of
similar data to carry this investigation further, but it would
be of interest :f persons who have made tests of this kind
should try and combine, in the manner shown above, the

* A final reason for a lower coefficient of resistance at high speeds can be
found in a reduced coefficient of track resistance due to a better alignment
of the cars on the track. This can be deduced analagously from some ex-
periments conducted by M. Barbier on the French Northern Railway on the
resistance of trains on grades. If the track resistance were the same on level
tracks and grades, it would be natural to assume an increase of 1 kg. per ton
for every 0.1 per cent of ascending grade and a decrease of 1 kg. per ton
for the same per cent of descending grade. The tests made showed, how-
ever,that the increase when ascending was only 0.9 kg., instead of 1.0 kg., and
the reduction on the descending grade was 0.9 kg., instead of 1.0 kg. This
difference in the case of the ascending grade is attributed to the greater
tension of the train, by which the axles are kept more closely at right
angles with the rails. As’'a result, there is less flange wear, and the track
friction is reduced to a minimum. Conversely, the increase in resistance on
down grade is due to a relaxation of the tension, permitting the ears to get
out of alignment, increasing the wheel and track resistance.
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curves for resistance of locomotive and tender, as found
from M. Privat’s experiments, and those of General Pe-
troff for the resistance of trains (cars only), finding thus a
curve for the resistance of a complete train, including loco-
motive, tender and cars in different cases, and obtaining
the i.h.p. of the locomotive as developed from the formula
Rox (L4+Q) x v
75

R, = resistance in kg. per ton of complete train

L = weight of locomotive and tender in tons

QQ = weight of cars in tons

v = speed in meters per second

W = work in i.h.p.

It would be interesting to learn how these valites accord
with the values of the ih.p. as obtained directly by in-
dicator diagrams.

While a little outside of the subject of discussion, the
writer suggests that the portion of the air resistance which
is made up through the creation of a partial vacuum and
consequent eddy currents at the rear of the train, a factor
which constitutes a certain amount of the total air resist-
ance, could be lessened in a measure, which might be con-
siderable, by placing at the end of the train a car formed
somewhat like the inverted stern of a boat, as shown in
Fig. 6. It is a well-known fact that the resistance of a
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FIG. 6.—PROPOSED FORMS OF ELECTRIC AND STEAM TRAIN
FOR REDUCING AIR RESISTANCE.
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ship moving at high speeds depends very much upon the
form of the stern, even more than upon the form of the
bow. If the stern of the vessel is not sufficiently acute,
there is a tendency to create a vacuum, and considerable
power is lost in eddy currents, and when the train is mov-
ing rapidly it is natural to suppose that there is a cor-
responding depression behind the last car. The writer has
no data as to the amount of power that is lost in this way,
but it is possible that experiments in that direction will
prove interesting and valuable. For high speeds, then, he
would suggest trains of vestibuled cars with, in case of an
electric train, a pointed motor car and rear car, and with a
steam train, a complete protective shield on the locomotive
to form a cutting surface. .

S
The Expenses of Mechanical Traction in Paris

The annual report of the Compagnie Générale des Om-
nibus, the largest street railway company in Paris, has just
been published, and from advance proofs the STREET
RarLway JoUuRrNAL is able to show some of the results se-
cured in operating costs by the different systems of me-
chanical power employed. The company has four types
of mechanical motors, viz.: Serpollet locomotives, Rowan
locomotives, compressed air locomotives and compressed
air motor cars. The locomotives draw two or three trail
cars and the motor cars one trail car. The car milecage
made by the different systems last year was as follows:
Serpollet motors, 902,068; compressed air motor cars,
640,375; compressed air locomotives, 546,108; Rowan
locomotives, 117,685. To these should be added the mile-
age made on one line (Louvre-St. Cloud) of 354,297, made
up of a mixed service of Rowan and compressed air loco-
motives. e 3 ‘ﬁ?

The cost of operation of all the mechanical systems is
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given below in francs per car kin., cents per car mile and
gross expenses in francs. The cost of the operation of
compressed air motor cars drawing one trail car amounted
in 1898 to 04815 francs per car km. (15.07 cents per car
mile), and for compressed air locomotives capable of draw-
ing several trail cars, 0.5358 per car km. (16.76 cents per
car mile). The company is probably the largest tramway
company in Europe, and is one of the largest in the world.
It operates both tramcars and omnibuses, and in its tram-
way department alone the operating expenses (including
taxes) amounted in 1898 to abour $3,400,000, and, includ-
ing the omnibus service, the operating expenses of the
company were over $8,000,000.

Following the table of expenses for mechanical power
are given those for horses, so that a comparison of the
operating conditions in Paris may be drawn. In this table
a franc is considered equal to 19.45 cents, and a kilometer
equal to 0.621 miles. The fractional differences account
for the difference of one figure in the last decimal place in
soimne cases.

ExpENSES OF MECHANICAL POwER CARS—COMPAGNIE GENERALE DES

OMN1BUS, 1898,

X Fr. per | Cents
Fr. L Per Car
Car hm.‘ Mile,
General Expenses.
Taxes cooeeeooooo . 328 477 0794 59
Interest on funded debt. ... .oooooommoosn 357,893 0865 " H 2
Other general eXPeNSes «occasammmnn - Sovas - cagos 459,618 1113 2.64
Total general expensesoescssemmspasanmmze: 1,145,988 2172 9.05
Passenger Expenses. ‘
Wages of superintendents and inspectors.....____. 15,381 0037 | 012
Wages of starters_ . . ....oceeooomooooo. l47ﬂ)1 0358 1.17
Wages of conductors. .. 5 B 249,820 0725 2.37
Wages ofl deteclives wernononumscemss cusme 9,787 0024 ‘ 008
Rent, heating, lighting, etc., of stations...________ 48 320 .0118 0.38
Total /passenger eXPenses - ceumsamms spesiomes 521,719 1.262 ‘i'i‘; N
Rolling Stock and Track.
Maintenancesof Garsew-cemen ssomt & wosuemmares 195,346 0472 | 154
Mainterance of registers coooceoe oo ... 3,308 0008 | 0.02
Heatingrof carseuscesomoromemmeaes oo, — 10 9,370 0023 | 0.08
Eightingioficarse. oo core sonmemamm BN 50,610 0122 0.40
Cleaning and lubrication of cars...._____.___._... 46,654 L0113 0.37
Maintenanceiof Aracls suamsmre s s e 423,067 JA0R3 | 3.34
Total rolling stock and track _.._.___________. "‘“4 47 _.1761 ' 546
Mechanical Power. [ ‘
Labor at stations and repair shops.... .. ... _.. 148,949 .0360 117
Wasgesiof motormen.covzvsavassmmsaessmmpes 355,619 .0860 2.80
Maintenance of locomotives and motor cars_ _____. 816,412 1975 6.39
Maintenance of stationary engines and lubrication, 175,395 0424 1.29
f 21T LT A SR R . 64.'),950 0562 5.11
WHEEE _05emimios = zmimminm mimm i imimioi i i o st 27,655 L0067 0.22
Fstablishment of Orleans-Odeon line......_.__._. 32,7% 0079 | 026
Total for mechanical power ccooeocaae ... 2,202,706 5327 17.39
Total, all expenses. . co-wocnmecmammenmsaien 4,598,862 1 1122 ‘ 36 32
Sinking fund - o..ooooiiiloeiiaol. 683,322 d652 | 540
(Sl iElonr s cmnme cremno oo e st B et 5,252,185 12774 I 41.7

During the same period the expenses for horse cars

were:
o Cents
By Jﬁ: I;f’; er Car
lite.
General ieXpenses wovvmnsscasssnigoes SeamEmsss s o 3,087 462 2355 Goa
Passenger expenses oo oo ... ___. l '1*\4 136 1305 1,08
Rolling stock and track..... ... .______ ... ... ,1 1846 588
Animal POWEr! sweiwammmmn smtmmmmms st Sk 22ma 4943 15.4%
Lotalccupmurnmrseenn & SEaEEEERTRESEY < mnmmm e 13,480,325 1.0449 3270
Sinkingfund cocmsoomsemmaas s sevmsemssossaamal  15015,088 0.1174 3.6
Grand to8al - e e eoeeeeeee e 14,996,013 11623 3535

During the same period the expenses for omnibuses
were:

. P, Cents
kr. CI;:_ IKerrn Per Car
Mile.

General expenses ........___.

0.2302 7.20
Passenger @XPeNSEs] qax wumsmmntomiaiin s S S s

0.1336 4.18

TP (o R e e et O 0.0649 203

Antmal POWET suceusessencss m soote sssssRsnT g 0.5676 1597
PORAl -~ noe - eeee eeim oo e e e eeene oo 23,286,588 | 0.0963 | 3118
Sinling: fund cccanvemsssssopmoss ssprpiesERTeds. 2,252,489 0.0964 3.02
Grand total...oceeeoevennnnnanee commmnnooo .| 25,580,077 1.0926 34.20
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Mr. Sprague on Rapid Transit in New York

The following letter has recently been written by Mr.
Frank J. Sprague, to Chairman Orr, of the New York
Rapid Transit Commission:

SrraGUE ELEcTrRIC COMPANY,
NEwW York, April 26, 1899.

Dear Sir—I bave read with interest the letter of March
29, 1899, addressed to you by President Stuyvesant Fish,
of the Illinois Central Railroad.

Coming from the chief officer of a railroad which has ac-
complished so much in the way of steam rapid suburban
service, its conclusions should, and naturally will, receive
serious consideration.

With many of the facts stated and with some of the views
promulgated, especially those suggesting guaranteed high
schedules, I am in hearty accord, but there are two state-
ments which T will quote in extenso, which are in error, or
are capable of two readings. These are:

Paragraph 1. “The motive power used by the Illinois
Central consists of steam locomotive engines, most of
which were built many years ago. If the tunnel company
is to be tied down to electricity as a power it cannot, in the
present state of the science, be required to make the speed
of our trains. We believe, however, that before long it
may become possible to move trains by electricity on our
schedules, and we have been carefully watching develop-
ments in that direction for many years.”

Paragraph LV. “As yet electricity has not been applied
in such a way as to give a service equal in speed to that
furnished by the Illinois Central in Chicago by using
steam. After the most careful, painstaking and patient in-
vestigation, we have been forced to adhere to the use of
steam, although anxious on many accounts to substitute
clectricity. While I believe that electricity can
be hereafter so used as to develop schedules about equal to
those which we now have in use in Chicago, there is as yet
nothing to show that better can ever be done through the
use of electricity. Our investigations teach us that with
cach added unit of speed the cost increases more rapidly
where electricity is used than where steam is used.”

It is impossible to understand the reason for the con-
clusions given by Mr. Fish, and I must take exception to
them, not oniy from engineering reasons, but from the
record of accomplished facts.

Under any given conditions schedule speed is solely a
question of the amount of available power per ton and
the proportion of it which can be effectually used. The
higher the schedule, the shorter the station intervals and
the longer the station stops, the greater will be the amount
of power required for moving any given tonnage, and the
greater the power thus required, the higher the ratio of
weight moved which must be on the driving wheels.

On the local suburban service of the Illinois Central
Railroad a five-car train weighing, with its passengers, 105
tons, is driven by a locomotive of 8o tons weight, which
can develop from goo to 1000 effective brake h.p., making
the total weight moved 185 tons, 46 of which, that is, 25
per cent, are on the drivers. Or, to epitomize, there is
provided a maximum of about 5§ h.p. per ton, with 25 per
cent of weight moved on the drivers.

Leaving, for the moment, out of all consideration how it
is to be done, if greater power is applied to a train and a
higher percencage portion of the weight on the drivers is
utilized during the period of acceleration, higher sched-
ules immediately become possible.

Taking the street railway systems of the country as a
precedent, from 8o per cent to 100 per cent, not 25 per cent,
of the weight is on the drivers. Adhering to the single car
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as a unit, and putting all the available power in the motors
connected to. cach of its axles which space permits, it is
readily possible to put on motor equipments which will
develop not less than 20 h.p. to 22 h.p. per ton moved,
and to use 100 per cent of the weight on the drivers. The
possibilities of this unit, that is, using the entire weight
of a car for traction, and all the power which can be put
within the space provided, is the limit, and absolutely the
only limit, of the possibilities of speed to be attained by an
electric car, and it must necessarily exceed that possible to
a steam locomotive alone.

Lengthen now this unit, put joints in; that is, aggregate
cars into a train, preserve the same ratio of weight on the
drivers and the same h.p. per ton, then it matters not what
the length of the unit; in other words, no matter what the
size of the train, identically the same schedules can Dbe
made with a train as with a single car.

In the table of Illinois suburban trains, the local sched-
ules are stated as 18.51 and 18.76 miles an hour, with sta-
tions averaging 2900 ft. apart.

On Dec. 23, 1897, a proposition was made to the Illinois
Central Railroad by the Sprague Company, which required
the use of the entire weight of cars and a very high power
equipment, and guaranteed a schedule of 244 miles an hour
on the same runs, but it was not accepted at the time, and
I think wisely, in view of the developments which were
being undertaken on another road, namely, the South
Side Elevated cf Chicago, and the opportunity which these
would afford for study and natural improvement. This
latter road has been in operation for nearly a year. It
started with an original equipment of 120 cars, each of
which was equipped with two 5o-h.p. (hour rating) motors
on one truck, or a maximum of about 6 h.p. to 6% h.p. per
ton with average loads, and utilizing from 60 to 62 per cent
of the total weight on the drivers, the gencral equipment
being what is known as the Sprague “multiple unit” sys-
tem, in which each equipped car is a self-contained trans-
portation unit, but so controlled that aggregations in any
number or sequence can be made, and the whole controlled
from a single point. For weeks, every day, morning and
night, with the exception of Sundays, 119 out of 120
equipped cars, pulling 28 or 29 trail cars, thus overloading
the general equipment one-third, has run on as hard ser-
vice as has ever been undertaken on any elevated railroad,
and the success of the system from every standpoint has
been unparalleled in so novel a departure. This equip-
ment has Dbeen followed by thirty more completely
equipped cars.

It may be that Mr. Fish referred to this system in speak-
ing of the possibilities of the future, and the limitations
spoken of were as to schedule speeds actually accom-
plished, rather than to methods demonstrated. On the
South Side road no attempt was made to equal the schedule
of the Illinois Central Railroad. The contract require-
ment was 15 miles an hour, with existing station intervals,
and 16} miles have been frequently made, but if a higher
schedule had been desired all that was necessary to be pro-
vided was more power. The general method of applica-
tion and control is settled for a finality.

It is true that as the schedule increases, the power in-
creases in a more rapid ratio, and equally true whether the
power is steam or electricity, but cars equipped and con-
trolled on the system referred to here are already in opera-
tion, and taken singly or aggregated into train units, will
outrun any possible steam combination which now exists
on the local suburban service of the Illinois Central, or any
other road, and this fact can be easily demonstrated in
this city with existing equipments, so far as permitted by
local conditions.
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As I have stated, much in the letter meets my hearty
assent, but the inferential conclusion that a four-track ele-
vated railroad, however good an engineering proposition
in itself, is advisable, because steam can be used on it,
whereas electricity only can be used on an underground,
is untenable,

A number of years have passed since I publicly offered,
at my own expense, to run express trains at 40 miles an
hour on an elevated structure in this city with electricity
as a motive power, and 1 am ready to guarantee, in com-
petition with any other known method of train operation,
whether for local or express service, practical schedules
higher than have ever yet been attempted, and higher than
is possible by any combination, steam, air, or electric,
which localizes the power in one or two units, and pulls
dead cars between or behind them.

It may be pointed out that the actual limit of schedule
speed possible on a level railroad, with stations averaged at
2900 ft., as on the Illinois suburban, and with a maximum
of 300 lbs. to the ton adhesion, is very nearly 30 miles per
hour, as against 18.51 and 18.76 given m Mr. Fish's refer-
ence, and these increased schedules are absolutely only
possible with electric motor application, and where the mo-
tors are distributed throughout the train, every pair of
wheels being used as drivers. Of course, this is in fact the
aggregation of the car units, such as fill our city streets, ex-
cept somewhat larger in size, with the addition of a suit-
able secondary control, which simutancously governs all
cars.

In this connection permit me to call attention to a letter,
under date of April 1, 1898, to Mr. John H. Starin, the then
chairman of your contract committee, copy of which I in-
close herewith. Very respectfully,

I'RANK J. SPRAGUE,
Second Vice-president and Technical Director.
LETTER TO MR. STARIN
John H. Starin, Esq.,
Chairman Contract Committee, Rapid Transit Commission,
22 William Street, New York.
APRrIL 1, 1898.

Dear Sir—In all the published accounts on the subject of the
negotiations between the commission and the Manhattan Elevated
Company, as well as with any cne else, one of the most important
essentials seems to be entirely ignored. Routes, structures, rights
of way and penalties are all considered, but the one thing which
would do more to relieve congestion does not seem to be insisted
upon, and that is the question of motive power.

The time has past when there could be any question as to the
advisability of abandoning steam and adopting electricity, and by
this agent, and this alone, can the essentials of cleanliness, reduc-
tion of noise, smoothness of operation, and, what is most im-
portant of all, increase of schedule speed, be obtained.

The elevated railroads now mzke on way trains a schedule speed
of not exceeding 12 miles an hour, including stops, when running
with loaded trains. It is possible to increase this to 18 or about
18%% miles, although that is the absolute maximum with station
stops as they now exist; but 16%4 miles is within the range of
practical, reasonable demand.

It would seem, therefore, perfectly proper that the following
conditions should be introduced in the granting of any franchise,
of any kind whatsoever, and to whatsoever company:

1. That there shall be a change from steam to electricity.

2. That there shall be a schedule speed, including stops at each
station, of not less than 1614 miles, whatever the length of train.

3. That there shall be a schedule speed, including stops at
limited stations, of express trains of not less than 30 miles an
hour.

The above conditions can be met, and it is only reasonable to
expect that these increased speeds should be supplied by the rail-
way company if they receive additional privileges.

Very truly yours,

(Signed) FraNk J. SPRAGUE.

The City Council of Bergen (Norway) has refused the
proposition to buy and operate the local street railway

system.
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The Destruction of Old Transfers and Tickets

After transfers and tickets have been used the chief ob-
ject of the railway company is to so destroy them that
they can never be employed again. The usual practice is
to have the tickets burned under the oversight of some
responsible officer of the company, but this is not the only
method employed. The STREET RAILWAY JOURNAL re-
cently made an investigation of the methods in use by a
number of companies in this country, and obtained the
following particulars as to the practice of a number of com-
panies in destroying tickets.

On the Brooklyn ITeights Railroad Company the tickets
are chopped in a machine designed for that purpose, and
when thus mutilated are sold as waste paper. The com-
pany tried burning the tickets under the boilers of one of
its power stations, but was obliged to transport the tickets
to the power station, which was a considerable distance
from the office, and after a short experience found that this
was not the safest way of disposing of them.

The Boston Elevated Railway Company has for several
years used a ticket cutting machine, located in the office
of the auditor of the company and operated by a 1-h.p.
motor. The machine was originally built to run by hand,
but was altered in such a way that electric power could be
used. With this machine the company is able to destroy
about three barrels of tickets in two hours. The refuse
is sold for a small amount.

The Twin City Rapid Transit Company, of Minneap-
olis, Minn., has for some time burned all of its canceled
tickets under one of the large boilers connected with the
general office of the company. This method, however,
is not regarded with very great satisfaction, and the com-
pany may install a machine similar to that used in Boston
and mentioned above.

The North Jersey Street Railway Company, of Jersey
City, N. J., disposes of its tickets and transfers by burning
them at one of its power stations. The tickets and trans-
fers are in the custody of the cashier, who personally
supervises the disposal of them from the time they leave
the office until they are consumed in the furnace. Owing
to the large number of lines operated, the company has a
great many tickets and transfers, and finds that this is
the best way to dispose of them.

The Milwaukee Electric Railway & Light Company
writes that the practice of that company is to tie the tickets
up daily in large paper sacks and then to burn them, a
clerk from the accounting department supervising the
operation.

The Metropolitan Street Railway Company, of New
York, adopts a similar method, except that the tickets are
first chopped into very small pieces before being burned.

The New Orleans Traction Company also employs the
method of burning its old tickets. The plan has been
found very satisfactory.

The Third Avenue Railroad Company, of New York,
adopts a similar method, the tickets being deposited in
wooden boxes before being taken to the boiler room.

The Union Traction Company, of Philadelphia, Pa..

also destroys its tickets by throwing them into the

furnace of a boiler room adjacent to the receiver’s office.
The tickets, however, are first placed in a manila paper
bag 333 ins. long and 11 ins. wide. The operation is con-
ducted in the presence of the receiver, who witnesses their
complete destruction.

The United Traction Company, of Pittsburgh, Pa., em-
ploys the same method, but keeps the tickets for a short
time, usually a few wecks, before burning them in the
power-house furnace.
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On the Market Street Railway, in San Francisco, the
tickets are returned to the accounting office, where they
are inspected and checked, and are then deposited in a
chute, which conveys them to a locked receptacle in the
basement. This receptacle is opened daily after office
hours and the tickets, transfers, etc., are emptied into a
box truck, wheeled to the engine room and shoveled into
the furnace. This is done under official supervision, al-
though there is little opportunity of reusing the tickets,
as the transfers are not only stamped with the date, month
and year, but are also canceled at the time of being re-
ceived for fare.

-—0‘0—

A Steam vs, Electric Rate War in Missouri

Fred H. Fitch, formerly of the Chicago City Railway
Company, but more recently interested in the Southwest
Missouri Electric Railway, and who is now again located
in Chicago, was in New York last month, and gave some
interesting particulars of a rate war which occurred when
he was connected with the Southwest Missouri Electric
Railway. This railway, which is described elsewhere in
this issue, connects the important towns of Carthage,
Carterville, Webb City and Joplin, Mo., and Galena, Kan.

Previous to 1893 all travel between these centers of
population was taken care of by the steam railways, the
charge being 3 cents per mile, and trains were run at
very infrequent and irregular intervals. The district de-
manded more frequent and cheaper service, and in 1893
the electric road made its appearance, and by 1896 com-
munication from Carthage through to Galena was had
every half hour for eighteen hours during the day, at a
cost of about 1 cent per mile. The district felt the health-
ful effect of it; the people and the press praised the men
who had made it possible, and the road prospered.

The St. Louis & San Francisco Railroad Company, fa-
miliarly known as the “Frisco,” in June, 1897, put on in
competition with the electric road an interurban ser-
vice, running trains consisting of an engine, combina-
tion baggage and smoker, and a coach, every hour over
one portion of its road, and every two hours over another
portion. The steam fares were reduced to meet those of
the electric road, and the running time was about two-
thirds that required by the electric cars. In order to dis-
count the advantage which the electric road had in run-
ning through the streets, the steam railroad managers in-
augurated a free hack service between the business por-
tions of the towns and their depots.

In June, 1898, the clectric railway company succeeded
in obtaining a franchise into the city of Galena, and the
“Irisco” managers immediately notified the electric rail-
way company that unless it disavowed all intention of ex-
tending its road under the grant obtained that they would
cut the rate to 5 cents between any two adjacent towns,
and make 10 cents the maximum rate anywhere along the
line. This threat was put into execution in June, and
meant a cut from 40 and 25 cents to 10 cents, and from 10
cents to 5 cents.

But the “Frisco” did not stop here. For a while, on
Sundays and holidays, this new rate was cut in two, and a
rate of 10 cents only was charged for the round trip
from Carthage to Galena and return, and correspondingly
low rates along the line. This made a ride of 60 miles for
10 cents, or 1/6 of a cent per mile. Here is what the
lucky populace could do on these occasions: enter a hack
at a hotel in Carthage and be taken to the depot; be trans-
ported to Galena, 30 miles; enter another hack, and go to
a hotel or to the business center; having spent the day in
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Galena, be driven to the depot, take a train for Carthage,
and there take a hack to their homes, all for the great sum
of 10 cents.

Mr. Fitch quoted from W. F. Merrill, second vice-presi-
dent of the Erie Railroad, who said before the New York
Railroad Club that it costs the Erie 27 cents per mile to
run a train similar to those run by the “Frisco,” “and,”
he added, “while Mr. Merrill didn’t say as much, I don’t
believe the 27 cents included any expense for operating
free hacks.” Meanwhile, the receipts of the “Frisco” were
from 12 cents to 15 cents per train-mile, and they operated
600 miles per day.

On Jan. 8 last an agreement was reached and the rates
were restored, although not to the original amounts, for
one lesson learned from the rate war was that cheap fares
make business, and that an error can be made in making
rates too high.

The “Frisco” still maintains its interurban train service,
but the electric road is doing a splendid business, greater
than ever before, and, having safely and victoriously
passed through the bitterest fight that it can probably be
the misfortune, or fortune, perhaps, of an interurban elec-
tric road to encounter,it no longer looks upon the “Frisco”

as a bugaboo.
—_ — 9

Southwestern Gas, Electric and Street Railway
Association

In consequence of a smallpox epidemic at Laredo, the
annual convention of the Southwestern Gas, Electric and
Street Railway Association, which was to have occurred
on April 19, 20 and 21 at Austin, has been postponed until
May 17, 18 and 19. Advantage will be taken of the post-
ponement to elaborate the plans for the meeting, and also
for the electrical exhibition to be held in connection with
the convention. The exhibition will be held in a well-ar-
ranged building, 8o ft. x 120 ft., which is situated near the
railroad tracks, and is easily accessible irom all parts of the
city. The meeting and exhibition promises to be one of
the most successful of its kind ever held. The following
is a list of the papers which will be presented and discussed
at the convention:

“The Item of Depreciation,”
Shreveport, La.

“Meters,” by W. E. Holmes, Austin, Tex.

“Transfoimers,” by Harry L. Monroe, Dallas, Tex.

“The Amount and Extent of Legitimate Investment in
Electric Lighting Plants of Certain Capacities,” by F.
Fries, San Antonio, Tex.

“Summer Amusements for Street Railway Companies,”
by W. H. Steuart, Waco, Tex.

“Art and Science of Selling Gas,” by Thomas D. Miller,
Dallas, Tex

“A Model Plant Under Model Management; What Both
Would Be Like,” by J. F. Strickland, Waxahachie, Tex.

“Alternators,” by E. Dysterud, Monterey, Mexico.

“The Attitude of a Corporation to the Public,” by W. R.
Weiss, San Antonio, Tex.

“Means of Encouraging the Diversified Use of Electric
Current,” by C. L. Wakefield, Dallas, Tex.

Mexican Paper—“Electric Lighting and Application of
Electricity to Various Purposes in Mexico,” by a Mexican
delegate. ;

“Arc Lamps,” by Max Levy, Galveston, Tex.

“Fare Boxes vs. Conductors,” by F. E. Scovill, Austin,
Tex.

“Transfers,” to be assigned.

“Gas for Fuel,” to be assigned.

by W. E. Hamilton,
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Some Recent Street Railway Parks
LAKESIDE PARK, MO.

The Southwest Missouri Electric Railway Company,
with headquarters at Webb City, Mo., operates about 34
miles of track, extending from Carthage, Mo., to Galena,
Kan., and passing through a number of towns and vil-
lages in its course. Along the line are situated two or
three beautiful pleasure resorts, which are well patronized
by the population of nearby towns, particularly of Joplin
and Webb City. The most extensive of these parks is
known as Lakeside, and is situated 74 miles from Car-
thage, 3 miles from Webb City, 9 miles from Joplin, and
15 miles from Galena. ‘

It is truly omne of nature’s parks, being located on the
banks of a pretty stream of water, and containing a large
and beautiful lake. The park has an abundance of forest
trees, making a most delightful shade. As the lake is
large and deep, one of the principal attractions is, of
course, the boating, a large number of pretty boats of all
descriptions being kept in readiness at all times for visitors.
Bathing is another of the principal features of this resort.
A floating bath house, especially for ladies and their es-
corts, equipped with all the modern accommodations, such
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IITAWATIHA PARK, OIILO

The owners of Hiawatha Park are busily engaged get-
ting the place into shape for the opening exercises, which
will occur on Decoration Day.  This resort is on the line
of the Mt. Vernon Electric Railway Company, of Mt. Ver-
non, Ohio, and is conspicuous for its pleasing scenery and
for the diversity and attractiveness of the amusements that
are provided. Three years ago I’. . Chase, president and
general manager of the Mt. Vernon Electric Railway Com-
pany, took charge of the old county fair grounds, which
had not been used for years, and which consisted of a
rough, unkept plot of ground with dilapidated buildings
and fences. As a result of his planning and energy, this
place has been transformed into a beautiful park, and when
the changes now under way are fully carried out, this spot
will be an ideal pleasure resort.

The fountain is being rebuilt and enlarged, the material
used being moss-covered stone. The flower vases have

been replaced with large rustic ones of the same material
as the fountan, and these will contain growing plants.
The floral work about the park will this year be finer and
much more extensive than in other years, and will be on
an altogether different plan.

Formerly large floral plots

VIEWS IN LAKESIDE PARK, MO.

as bathing suits and other necessities, is provided, in addi-
tion to a gentlemen’s bath house, which is equipped with
springboards, swinging ropes, etc. Te amuse and enter-
tain the children and young people a large number of
swings have been distributed throughout the park.

One of the best appreciated features of Lakeside is the
abundance of pure, cold water, there being two 160-ft.
wells, that are never-failing, and the quality of the water
is equal to the spring water at many of the popular water-
ing resorts.

The grand pavilion, which is shown herewith, is a hand-
some and costly structure, with a stage and new scenery,
and a seating capacity of 1000. It is built without sides,
but is provided with curtains around its entire length, so
that in case of rain it can be closed in a moment, making
it a large and commodious hall. In this pavilion, and also
throughout the park, are large tables and seats for picnic
parties, etc. At one end of the pavilion are comfortable
dressing rooms for ladies and gentlemen, and nothing is
lacking in the way of accommodations to visitors. Not
less pleasing than the charming scenery and delightful at-
tractions at the park is the enjoyable trip from either direc-
tion. The country through which the road passes is one
of the finest in the West, and the road itself is one of the
best constructed and equipped properties in the United
States.

have been one of the features of the park, but these will be
discontinued, and in their place will appear large rustic
vases, which will be filled with flowers, the effect being
modeled somewhat after that produced at Lincoln Park,
Chicago.

Probably the greatest change in any one of the many
attractive features will be made in the grotto, which has
alwavs been a favorite place with visitors. In the interior
flowing water will drip from crevices in the roof and sides
upon plants, ferns and flowers. In front of the grotto
stone columns, 3% {t. square, will be erected, with an old-
fashioned arch of moss-covered stone, rustic in appearance.
Leading from the columns to the front of a semicircular
design will be two stone walls, on the extreme ends of
which will be located large vases of flowers. Tn the stone
columns will be cut windows, giving all the appearance of
the entrance to an old castle.

One of the principal drawing cards of Lake Hiawatha
has been the zoo gardens, and these will be maintained
during the coming season on a somewhat extended plan.
Additions of rare and interesting birds and animals are
to be made.

In addition to the large number of rustic seats on the
grounds, about forty swinging seats have this season been
placed in shady nooks, where they will be most appre-
ciated. The boathouse will be enlarged, and a toboggan
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slide into the lake will be maintained. IFor the auditorium
a large orchestra has been engaged. This orchestra will
also furnish music {o picnic parties for dances at the park
or in the city at reasonable rates. The railway company is
a member of the Interstate Vaudeville Association, and the
best attractions will be given at this resort. Matinees will
be given on excursion days, and performances every even-
ing. The prices for seats are 5 and 10 cents, according to
location. A large number of cottages have been built on
the grounds, and these will be rented for the summer.

MERRYMEETING PARK, MAINE

Merrymeeting Park is situated near Brunswick, Maine,
on the lines of the street railway company, and consider-
able time and money have been spent in developing it, and
it is now one of the most attractive resorts in New Eng-
land.

The most prominent feature of this park is the casino,
which is shown heréwith. This building is two and a half
stories high, exclusive of the tower. The basement con-

CASINO, MERRYMEETING PARK

tains a kitchen and storerooms, and also accommodations
for a large number of bicycles. The first story is divided
into a general waiting room, office and a large ball room,
with a moveable stage. Ilere plays and entertainments
are given when stormy weather prevents the use of the
open-air theater.

The second story is devoted to dining rooms, ladies’ par-
lors, smoking rooms, and a large public dining room.
The tower will be used for observation purposes, and also
as a roof garden. The building is heated by steam, and
brilliantly lighted throughout with electricity. During the
summer evenings a special feature will be made of the il-
lumination of the building.

Merrymeeting Park has a frontage of one-quarter of a
mile on the Bath road, and extends for nearly one-half a
mile along the Androscoggin River. The park has been
laid out and the casino built under the
direction of Frank M. Blaisdell, of Dos-
ton.

One of the improvements made in the
property that is particularly worthy of
note is the substitution of a pretty pond
for a piece of ground that was formerly
an impenetrable alder swamp. This was
accomplished by building a dam across
a small stream that runs through the
park.

In the center of the pond a large
pavilion has been placed, which will be
used for dancing during the warm summer nights, this ar-
rangement being a particularly agreeable feature. Next
winter it is intended to utilize this pond for skating, and
arrangements will be made for clearing it of snow and
flooding it when the surface of the ice becomes too rough.
The grounds have been cleared of a large amount of un-
dergrowth and fallen deadwood, and paths have been laid
out in all directions, giving the visitor his choice of a dozen
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FIGS. 1 AND 2.—MOTORS FOR MERRY-GO-ROUNDS
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pleasant strolls.
frequent intervals.

A rustic outdoor theater has been erected in a natural
depression in the ground, the seats rising in tiers above the
stage. Iere the usual out-of-door vaudeville and dram-
atic amusements will be given. At each side of the stage
is a spring of cool water, and attendants serve this water
to the spectators during the progress of the plays. This
feature is very much appreciated by the public.

The owners of the park have in contemplation numerous
other improvements and attractions at this resort, and, dur-
ing the spring and early summer, lawns, flower beds and
shrubbery will be placed in the vicinity of the casino; little
ponds will take the place of swampy ravines, summer
houses, shelters and observatories will be erected at promi-
nent spots, a large athletic field will be made in the meadow
near the river, deer, caribou, moose and elk will be placed
in the woods, and swans, ducks and other aquatic birds on
the pond and niver.

Rustic seats and chairs are placed at

PARK AT ALLENTOWN, PA.

The park of the Allentown & Lehigh Valley Traction
Company will open shortly with a large number of im-
provements and additions. The principal attractions at
this place are an open-air theater, where performances are
given daily, and a small “zoo0.” This company has found
that a cage of lively monkeys provides one of the most
pleasing and amusing attractions that can be found.
Crowds will stand and watch the antics of a dozen mon-
keys for nearly a half-hour, when they would pass by the
ordinary park attractions without notice. The company
also owns an elephant, which has proven a center of attrac-
tion, especially to the children.

ROSS PARK, BINGIIAMTON

Ross Park, located at Binghamton, N. Y., opens this
vear with greater promises than ever before for a success-
ful season. This resort has been laid out on broader lines
than the usual run of pleasure resorts, and it is known and
patronized by people for miles around. Men have been
busy for some time getting the grounds into shape, clean-
ing up the winler’s rubbish and making a number of slight
improvements. The company is considering the advis-
ability of building a much larger open-air theater and
amusement pavilion, as the present one is not large enough
to accommodate the visitors on pleasant days. .

PR S
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Park Attractions

Practically all street railway managers unite in the opinion that
there is no better paying attraction for street railway parks than

merry-go-rounds. The Armitage-Herschell Company, of North
Tonawanda, N. Y., is one of the largest manufacturers of machines
of this kind in the country, and through many years of experience
in the designing and building of merry-go-rounds, has created a
very extensive domestic and foreign export trade.

The standard machine built by this concern consists of a steel
track, upon which run wheels supporting the machine proper, con-
sisting of sweeps, platforms and lattice work, this in turn support-
ing four chariots, each capable of seating four passengers, together
with the twelve pairs of horses, each of which has an animated and
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exhilarating galloping motion. Sixteen chairs are also provided,
making the seating capacity of the machine fifty-six persons.

All of the parts of these machines are made in large quantities,
by workmen skilled in their particular duties, and upon the inter-
changeable system. All of the parts are ingeniously fitted and
interlocked, so that the whole machine may be assembled in a very
short time, and when the various pieces are in place with their
bolts turned up, the whole frame work becomes rigid as one picce,
thus greatly lengthening the life of the machine by limiting all
wear frem racking strains.

The rotation of the gallery is obtained by means of a steel cable
passing about a groove on the circumference of the machine. This
cable is driven by a stationary engine, or where electric power is
available by means of an electric motor, eithcr of which is built by
this company in the same plant as the gallery, thus assuring that
each will be adapted for the other. This method of driving is
covered broadly by patents which cover as well the use of the
eccentric for giving the horses their galloping motion. The ma-
chines can be operated successfully by two men where a permanent
stand can be obtained, although it is advisablc to have three men
when the machine is to be moved from place to place. When,
however, the electric motor can be used, one man can operate the
gallery successfully, as the e¢lectric controller is placed directly
upon the machine, so that one man may act as both fare collector
and operator, having perfect and absolute control of the motion
of the gallery. The motor used for this purpose is shown in Figs.
1 and 2.

As a modification of the standard machine, and to meet a de-
mand for a novelty, a somewhat similar machine is built in which
there are three horses abreast instead of two, the number of
chariots remaining the same. This increases the capacity of the
machine by twelve riders, and increases the earning capacity to the
same extent, and is very popular in locations where the capacity
of the standard machine is inadequate to the demands for seating
capacity.

In addition to the above machines and in order to supply a
machine adapted for permanent locations where a large attendance
is assured, the “Mountain-Valley” shown in Fig. 3 has been

FIG. 3.—MOUNTAIN VALLEY MERRY-GO-ROUND

evolved and perfected. Upon an undulating track having a rise
and fall of 6 ft., are propelled eight gorgeous chariots, each with
a seating capacity of twelve passengers. Each chariot is resplen-
dent with massive carving and gorgeous decorations, being
studded with beveled mirrors and richly upholstered. The chariots
are attached to the portable frame by brass rods and move about
a center of magnificent pictures and superb decorations. Over the
whole is a canvas top surrounded by a carved valance, resplendent
medallion pictures, hand-carved scrolls and beveled mirrors, and
supportcd by heavy brass columns.

With the standard and three-horse abreast machine is furnished
an elegant organ about 60 ins. high, 40 ins. long and 25 ins. deep,
with trumpets, piccolos and flageolets of very rich and powecrful
tones, having inside violin and basses, contra basses, and stopped
diapason, with two barrels playing eight tunes each of the latest
popular airs, also a novelty in the way of a negro image repre-
sented as turning the organ which automatically turns its head and
bows to the audience as the gallery revolves. The organ furnished
with the “Mountain-Valley” is considerably larger and finer than
this.

VAUDEVILLE ATTRACTIONS

J. W. Gorman, of Boston, the well-known manager of amuse-

ment attractions for parks, states that an increased interest is being
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felt in the subject of street railway parks this season. Mr. Gor-
man formed a circuit last ycar among a large number of street
railway parks in the East, and thus gave each one a change of bill
every week or oftener, if desired, through the season, witlt satis-
faction to the railway companies. Mr. Gorman has given the
subject of entertainments attention for many years, and during
this time has made a specialty of out-of-door attractions.  After
a study of local conditions the only information which he needs
from a railway company is how much it is willing to spend on park
attractions, and he will then supply the best entertainment for the
conditions and prices named. Devoting, as Mr. Gorman does,
his entire attention to this one specialty, he is well posted on
everything that is needed, and will supply specifications for park
theaters or other fittings necessary.

——— g%
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Offictal Tests of Brakes in New York

The Board of Railroad Commissioners of the State of New
York has issued the following notice:
NOTICE TO OWNERS OF BRAKES FOR STREET SURFACE CARS

ALBANY, March 29, 1899.

The board of railroad commissioners of the State of New York
will make a test of braking systems for street surface cars, on cars
to be furnished for that purpose by the Metropolitan Street Rail-
way Company of New York City. The tests will be made of such
braking systems offered as appear to the commission to be practi-
cable. Applications to have braking system tested, and for per-
mits to equip cars for this purpose, must be made on the accom-
panying blanks. All applications must be accompanied by a draw-
ing, tracing, bluz print or photograph showing the system com-
plete; also a full description of the same, setting forth the details
of construction, application to car and method of operation.

The cars to be furnished will be eight-wheel cars, with “Brill”
maximum traction trucks fitted with G. E. 1000 motors, with non-
suspension; driving wheels 30 ins., tread wheels 20 ins. in diame-
ter; length of car-body over all 28 ft; outside measurements of
wheel base 17 ft. 6 ins. The railway company will furnish space
in its car-house and pit-room for the purpose of fitting up cars,
but will not furnish any supplies, labor or machine shop facilities.
The general master mechanic of the Metropolitan Street Railway
Company will designate the cars to be equipped and the car-house
at which the work shall be done.

These tests will be made in any manner the board of railroad
commissioners may determine. While the tests are being made
only one representative of the applicant will be allowed on the
platform on which the brake is operated.

All tests of braking systems for stopping a car will be from a
signal on a basis of‘_"Di2 =E.

E = Efficiency of braking system.

W = Weight of car.

D = Distance between point at which signal is given to point
of stop.

S = Rate of speed at time of giving signal.

The merits of braking system will be determined on the follow-

ing points:
First—Emergency stop at —— miles per hour.
Second—Stop at —— miles per hour, without skidding wheels.
Third—Service at —— miles per hour.

Fourth—Ease of manipulation.

Fifth—Reliability of system.

Sixth—Operation of the system by the ordinary motorman.

Seventh—Simplicity of system.

Eighth—Liability of brakes operating when they should not

Ninth—Safety devices in case of failure of any part of braking
system.

Distinctive emergency brakes will be tested on their merits and
their non-interference with the ordinary brake:
* Application for permits to competc and to equip cars should be
addressed to C. R. Barnes, electrical expert, railroad commission
of the State of New York, Albany, N. Y., and will be received
until May 2, 1899. Joun S. KeNYON.

Secretary State Railroad Commission.

&

There appear to be three main conditions involved in
the “best material” for brake shoes, viz.: that it should be
economical in wear itself, economical as regards wear on
wheels, and should have a good coefficient of friction. Dif-
ferent men will vary in opinion as to the relative impor-
tance of these three conditions—Irom paper read at the
Atlanta, Ga., Convention, 1804.
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LEGAL NOTES AND COMMENTS"

The Question of Practice in Negligence Cases

It is our purpose generally to treat questions in these
columns aside from questions of practice, but a recent de-
cision in our New York courts, under the Code of Civil
Procedure (which has been substantially adopted now in
many other States), is of so practical a character that we
believe the loss departments, both in this jurisdiction and
outside of it, will be interested.

Ordinarily, when the plaintiff's case is weak and the
presiding justice believes that the complaint should be dis-
missed or the jury directed to bring a verdict for the de-
fendant, he malkes that ruling without submitting the case
to the jury.

If, in the opinion of the appellate tribunal, he has made
a mistake, then all the labor, expense and trouble of a new
trial results, even though the jury upon the first trial was
convinced, as the judge was, that there was no case for the
plaintiff, and therefore would have rendered a verdict set-
tling the controversy on the questions of fact forever.

Time was, when this was not the practice, and when a
judge allowed a case to go to the jury, in many instances,
with a settled mtention in his own mind to set the verdict
aside should it be in favor of the plaintiff, and grant a new
trial on the ground that the evidence did not warrant the
verdict. Thus, if the jury found a verdict in favor of the
defendant, there was no new trial, even though the judge
might have erred in his opinion that the case never should
have been submitted to a jury and that the defendant was
entitled to a direction of a verdict.

But when the appellate courts decided that it was the
judge’s duty to dismiss the complaint, or direct a verdict
at the close of the evidence, and before submitting the case
to the jury, in cvery case where he would be compelled to
set aside a verdict in favor of the plaintiff, and to grant a
new trial, this was necessarily abandoned by the judges,
especially as it necessitated their going on record as hav-
ing committed error in not dismissing the complaint or
directing a verdict in the first instance.

The recent case which is the occasion of this article is
that of Sullivan vs. the Metropolitan Street Railway Com-
pany, decided in the February term (37 App. Div,, 491).
There, at the close of the evidence, a motion was made for
the direction of a verdict, and instead of deciding the mo-
tion instantcr, the court, pending the decision of the motion,
submitted to the jury four questions of fact, which were
raised by the pleadings, in accordance with the provisions
of section 1187 of the Code of Civil Procedure. The first
three questions relate respectively to the absence of con-
tributory negligence of the plaintiff, the presence of negli-
gence of the defendant, and the amount of the plaintiff's
damages. The fourth question was a special question as
to whether the car was at a standstill when the plaintiff at-
tempted to get upon it. The jury returned answers to
the question which entitled the plaintiff to a judgment in
a substantial amount; but the judge ignored their findings,
and, granting the motion which he had taken under ad-
visement, directed a general verdict for the defendant.

When this matter came before the Appellate Division,
objection was madec to the practice pursued by the court,
but the court was upheld in that regard and the practice
was approved, and the Appellate Division held that this
practice would, ordinarily, allow them to direct judgment
to be entered in accordance with the findings of the jury in
favor of the plaintiff for the amount found, and so the ne-

* Communications relating to this department may be addressed to the
Editors, Johnston Building, 30 Broad Street, New York.
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cessity of a new trial would be avoided. In the particular
case under consideration a new trial had to be ordered on
another ground, because material evidence offered by the
defendant company was rejected, to its prejudice. This
evidence not having been before the jury, the defendant
was entitled to a new trial.

It will be noted that this practice accomplishes at least
three results, which cannot be obtained by the dismissal
of the complamt or a direction of a verdict in favor of the
defendant at the close of the evidence and befare the case
goes to the jury.

First, it gives both sides a chance to have the facts
passed upon by a jury; and if in favor of the defendant the
litigation is ended, unless there be valid exceptions,

Second, it gives the appellate tribunal a chance to direct
a judgment in favor of the plaintiff, if it is found that the
court erred 1 directing a general verdict for the defendant.

Third, in case the jury disagrees, the judge retains the
power to direct a verdict or to dismiss the complaint upon
the motion, which he has held in advisement, while the
jury has been deliberating.

This last is a desideratum, since, in an ordinary case
where a jury disagrees, both sides scem remediless under
the present practice; for no motion will be entertained for
a reconsideration of the ruling that may have been made
upon the trial for the direction of a verdict or a dismissal
of the complaint. A new trial, with all its expense and
delay, must be accepted by both sides as the inevitable re-
sult of the mistrial.

The submission of special questions to the jury also sim-
plifies the work of the Appellate Court, and may enable
them to affirm a judgment when, under the usual practice,
they would be compelled to order a new trial.

There are other advantages which, together with what
we have already stated, ought to make the practice fol-
lowed in the Sullivan case popular with the courts in less-
ening their labors, as well as with the bar. To the street
railway company it would appear to be advantageous, in
that it decreases the expense of litigation, and will often-
times cave them from a second trial and its accompanying
inconvenience. H.

CHARTERS, ORDINANCES, FRANCHISES, ETC.

ILLINOIS.—Street Improvement—Assessments—Liability of
Street Railroads—Ordinance.

An ordinance in eonsideration of the aeeeptanee of whieh the
rights of a street railroad eompany were extended, providing that
it shall, “as respects the filling, grading, paving and otherwise im-
proving and repairing the streets * * * on whieh it has con-
strueted its railways, * * * fill grade, pave and keep in good
repair’ a eertain number of feet in width of the streets, in aecord-
ance with sueh ordinances as the city eouneil may pass respecting
the same, and the same shall be done by the eompany “with like
material, in like manner and at the same time as required as to
the rest of said street,” is a valid contraet, exempting the company
from assessment for improvements of such streets.—(West Chi-
eago St. Ry. Co. vs. City of Chieago, 53 N. E. Rep., 112.)

LLOUISIANA.—Taxation—Street Railroad Franchises—The
law requiring franchises to operate street railways to be taxed ac-
cording to their value makes the earning eapaeity of the corpora-
tion a basis for aseertaining the value at whieh the franchise shall
be assessed, but does not exclude reference to other elements that
bear directly on the question of that value—(Counst. art. 203; Act
1890, No. 106, sces. 1, 28. St. Charles St. Ry. Co. vs. Board of
Assessors et al., 25 So. Rep., go.) )

NEW YORK.—Ordinances—Street Car Fendeis—A provision,
in an ordinance requiring safety fenders to be attaehed to the front
platform of eleetrie street cars, that they shall not be more than
3 ins. from the tracks, is unreasonable, in view of the liability of
the height of the ear above the traeks to vary aecording to the
loads, the grades, and the curves.—(City of Brooklyn vs. Nassau
Elec. R. Co., 56 N. Y. Suppl., 609.)

NEW YORK.—Joint Use of Tracks—Leased Lines—A street
railway company, having a right to operate its line in a certain
avenue, agreed with another eompany that the two should eon-
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struct 2 double track on such avenue, to be used jointly by them;
each to operate as many cars over the track as it might.decem
proper. Held, that the latter eompany could not restrain the
former from operating the cars of a leased line over the double
track.—(Coney Island & G. Ry. Co. vs. Coney Island and B. R.
Co. et al,, 56 N. Y. Suppl., 508.)

NEW YORK.—Lease—What Constitutes.

1. A contract for the passage of ears over a street railroad, of
which the owner otherwise holds control, is not a leasc, within
Laws 1890, chap. 565, sec. 78, authorizing contraets for the use of
railroads, but providing that, if such a contract is a lease for more
than one year, it shall not be binding, unless stoekholders con-
sent.

2. Same—Use of Road—Right of Interference—Failure to pay
eompensation under a contract for the use of a street railroad does
not authorize intereference with the use.

3. Same—That the terminus of the right of way has been slightly
ehanged in the actual operation of a part of a street railroad, under
a contract for its use, does not impair the right to enjoin inter-
ference with the use contracted for.

4. Same—Rights of Co-Tcnants—One co-tenant of a street rail-
road, bound not to let, sublet, assign, or convey any interest
therein without the other's consent, could not convey a perpetual
right to operate the cars of a third road over the common tracks,
on the consent inferable from thcir operation for several years
without complaint from the other.

5. Same—Rights of Purchase—A company which has acquired
the interests of co-tenants of a street railroad may object to the
exercise of an easement to which only one interest is subject.

6. Same—Estoppel—Failure of a co-tenant of a street railroad
to complain at once of the use thercof by a third road, which has
acquired the right from the other co-tenant only, does not give
rise to any estoppel in favor of the use.

7. Same—Corporate Stock—Foreclosure—Interest of Purchaser
—One who acquires stock of a street railroad company by fore-
closure of a mortgage takes it iree from an agreement by the
former owner, a street railroad company, for a right of way for the
company whose stock it purchased over a line it occu-
pied in common with another, and to procure from its co-tenant
such right of way, though such agreement was the consideration
of the purchase by such former owner.—(Chapman et al. vs. Syra-
cuse Rapid Transit Ry. Co., 56 N. Y. Suppl., 250.)

OREGON.—Receivers—Liens—Priority.

1. Since a heater, furnished to an electric railroad company after
a test showing that it would save a certain sum per month in fuel,
was not necessary to keep the company in operation, the seller
has no preferred claim for payment out of the receipts of the com-
pany after it goes into the hands of a receiver.

2. The fact that a heater furnished to an electric railway com-
pany before its insolvency has already earncd a sum equal to the
agreed consideration, by effecting a saving in fuel, does not give
the seller a preferred claim for payment out of the receipts of the
company.—(McCormack vs. Salem Consol. St. Ry. Co., 56 Pac.
Rep., 518.)

RHODE ISLAND.—Franchise—TFarc—DNMunicipal Contracts—
Right to Enforce—Test Cases.

1. Where a town granted a franchise to a strcet railroad com-
pany, the contract stipulating that the farc betwecn any two points
on its lines should not exceed five cents, the grantee waived its
right to charge more as successor of another company whose
charter allowed it to charge ten cents, under which charter the
grantee had established a fare of five cents for a continuous ride.

2. Where a town grants a street railway franchise, the contract
limiting the rate of fare between any two points, an individual who
has been ejected from a car for refusing to pay more than that
rate may avail himself of the contract, in trespass for assault and
battery.

3. Under Pub. Laws 1891, chap. 975 (Act May 29, 1891), authori-
zing towns to make contracts granting franchises to corporations
operating street railways, section 4 of which provides that the
charge for service shall not exceed the price charged by the cor-
poration at the time of granting the franchise, a contract which
limits the rate of fare to less than that then charged by the cor-
poration is not beyond the town’s authority.

4. Where a party boards a street car, tenders a certain fare, and,
on refusing to pay more, is ejected, an action by him is not a moot
case, which the court will refuse to entertain, though the party's
sole motive was to make a test case.—(Adams vs. Union R. Co,,
42 Atl. Rep., 515.)

UTAH.—Self-Executing  Statutes—Franchise Is Contract—
Waiver of Breach—Status of Privileges Granted—Franchise—
Breach of Condition—Waiver—Strangers to Contract Without
Right—Forfeiture of Franchise—Procedure—Articles of Incor-
poration—When May Be Amended.

1. The various legislative acts under which the defendant street
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railroad eompany was incorporated, containing provisions that,
unless ecrtain acts were performed within a certain time, the “‘act
of incorporation shall be void,” and being later amcnded by ad-
ding the words “as to all parts of its chartered lines not then con-
strueted,” it is contended that such provisions are seli-executing,
and that, having failed to comply with the terms of the acts, de-
fendant’s rights have been forfeited. Held, that such contention
is inconsistent with plaintiffs’ allegation that defendant is a eor-
poration, and of no avail.

2. A franchise is a contract between the State, or other body
granting the franchise, and the party aceepting and acting upon it.
It is governed by the general rules applicable to contracts, and
either party may waive any breach of the conditions of a franchise;
and anything which would constitute a waiver of a breach of a con-
tract constitutes a waiver of a breach of the eonditions of a fran-
chise.

3. The waiver of a breach, whicl, if insisted upon, would forfeit
the franehise, or some special right under it, leaves the party in
default free to enjoy the privileges granted until the State moves
in the matter, and a forfeiture has been judicially declared.

4. The defendant company having been in operation for a
period of about twenty-seven years, and no proceedings having
been instituted by either State or city to forfeit any of the rights
granted by the franchises to the defendant company, and additional
franchiscs having been repeatedly granted, all defaults on the part
of the defendant company up to the date of the last franchise
(March 18, 18094) have Dbeen waived; and the plaintiffs, being
strangers to the contract, have no rights in the premises.

5. The act authorizing the city to grant a franchise to defendant
company imposcd no restriction, except as to the time for which
the fianchise should be granted. No rights can be forfeited, there-
fore, except for the causes and in the mode prescribed in the fran-
chise, and Rev. St., sec. 438, is not applicable.

6. There being no statutory time Limit within which articles of
incorporation may be amended, an amendment may be made more
than ten years after filing the original articles; and, in the case at
bar, the amendment having been made in 1829, seventcen years
after filing the original articles, Rev. St., sec. 438, could have no
application, except to the amended articles, and, as to such, there
was no default when this action was commenced.—(Dern et al. vs.
Salt Lake City R. Co., et al., 56 Pac. Rep.)

VIRGINIA.—Contract to Build Railroad—Liability to Sub-
Contractor—Extras—A railroad company which has let a contract
for the construction and equipment of its road is not liable to a
sub-contractor for extra work done by him in constructing it
under his contract with the principal contractor.—(Richmond Ry.
& Elec. Co. vs. Harris, 32 S. E. Rep., 458.)

UNITED STATES COURTS.

WASHINGTON. — Jurisdiction — Citizenship — Circuit Court
of Appeals—Decision—Conclusiveness—Supreme Court—Right
of Appeal——Where jurisdiction of the Circuit Court origin-
ally depended on diversity of citizenship, Act Aug. 13, 1888,
making the decree of the Circuit Court of Appeals final in such
cases, applies, and prevents an appeal to the Supreme Court,
though another ground of jurisdiction, under which such appeal
might be taken, is developed in the course of the proceedings.—
(Third Street & Suburban Ry. Co. vs. Lewis, 19 Supr. Ct. Rep,,
451.)

LIABILITY FOR NEGLIGENCE.

DELAWARE.—Collision at Crossing—Negligence—Evidence
—Opinions.

1. It is competent for a moterman of an electric car injured by
collision with a wagon, claimed to have been negligently driven
in front of the car, to show that the car which was run on schedule
time, was on time when the accident occurred.

2. Question asked one suing for personal injuries whether he
feels that he will ever again be able to do a good day’s work, or
recover from his injuries, is improper.

3. A motorman of an eleetric car, suing for injury from collision
with a wagon who has given evidence that he was careful in hand-
ling the car at the time of the accident, and that the apparatus
was then in good condition, cannot, before any attempt of defend-
ant to show that he was an incompetent or careless man, give evi-
dence that he was habitually careful to see that his car was in
order.

4. A witness who has stated that when he saw the driver of a
wagon whip up his horses, and the proximity of the car, there
was bound to be a collision, cannot state why he says that.

5. A motorman suing for personal injuries received from col-
lision of his car with a wagon caunot show the result of a hearing
had by the motorman before a magistrate on a charge of reckless
driving.

6. Plaintiff may ask his witness, who has testified that he saw a
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car, and that, in his judgment, it was going about 5 miles an hour,
whether he was safe in saying that he thought it did not exceed
5 miles an hour.

7. The owner of a team sued for injury to a motorman whose
car collided with the team cannot state whether he has observed
how long it will take a team to go from the side of the street to the
car line, with the horses at a walk, any observations being imma-
terial, as the speed at which horses walk varies.

8. Where at foot of a hill, down which an electric car had come,
there was a collision between it and a wagon, one not calted as an
expert cannot testify to a test made of a car going down a hill as
steep as that in question, and of the space within which the ex-
periment showed a car could be stopped.

9. The right of a person in charge of a street car and of a person
driving a team to the use of the street at a crossing must be exer-
cised with due regard to the right of the other, and in a reasonable
and careful manner, so as not unreasonably to abridge or interfere
with the right oi the other.—(Price vs. Charles Warner Co., 42
Atl. Rep., 699.)

INDIANA.—Negligence—Driving Across Tracks—A plaintiff,
driving at night in the direction of an approaching street car,
which he can plainly see, is negligent in undertaking to cross the
track when the car is so close that it strikes his horse before it is
off the track.—(Citizens’ St. Ry. Co. vs. Helvil, 53 N. E. Rep.,
191.)

INDIANA.—Injuries to Passenger—Special Verdict—A com-
plaint alleged that plaintift notified the conductor to stop the car,
and it could casily have been done; and, as the car approached the
crossing, its speed was slackened; that plaintiff, being a passenger,
was standing on the rear platform, and, as the car slowed down,
the conductor, with his hands, “passed” plaintiff in front of him, to
allow plaintff to step off, which he did, taking hold of
the railing and stepping down on the step, to be ready
to step off when the car stopped; and, while he was
so stepping down and off, the motorman suddenly turned on the
clectricity, so that plaintiff was thrown from the car. There was
a general verdict for plaintiff. The special answers found that the
car was running from 4 to 5 miles an hour, and there was no
change in the amount of electricity used; that there was no evi-
dence that the motorman turned the lever turning on and off the
current; there was no finding that the speed was or was not in-
creased; that plaintiff was getting rcady to get off as soon as the
car stopped; that he was not stepping from the platform to the
step when he fell; and that he was trying to get off a moving car
to avoid being carried past his destination. Held, that the special
answers, being inconsistent with each other, could not control the
general verdict.—(Citizens’ St. R. Co. vs. Hoop, 53 N. E. Rep,,
244.)

LOUISIANA.—Injury at Crossing—Contributory Negligence.

1. The authorities are numerous and uniform to the effect that a
person whose business or pleasure occasions him to use the streets
of a city which are traversed by electric cars, and particularly at
street crossings, is guilty of negligence if he fails to employ proper
precautions for his safety.

2. He is bound to look and listed for the approach of cars, and
to exercise ordinary care and caution to avoid possible danger
of a collision; and, should he see an approaching car in close
proximity, it would be his plain duty to halt until same could pass
by, rather than run the risk of an accident by attempting to cross
the track in front of it.

3. Failing to take such necessary precautions for his safety, the
injured party is guilty of that negligence which deprivés him of
the right to reimbursement for injury received.—(Dieck vs. New
Orleans City & Lake R. Co., 25 So. Rep., 71.)

LOUISIANA.—Injury to Person on Track—Evidence.

1. One who heedlessly attempts to cross ahead of a car properly
manned, if injured, has no one to blame but himself.

2. The motorman was not at fault, and none of the negligence
charged by plaintiff was shown.

3. He exercised reasonable care to avoid the injury. He paid
proper attention, saw the danger, and gave notice or warning, and
did all he could to stop his car.

4. There was nothing out of repair about the car or the track,
nor anything lacking to increase the danger in which plaintiff, the
testimony shows, placed himself.—(Webster vs. New Orleans City
& Lake R. Co., 25 So. Rep., 77.)

LOUISIANA.—Injury to Person on Track—Contributory
Negligence. )

1. A boy, eleven years of age, standing at night on the off side
of the down-town track of defendant company’s street railway,
waiting for a car on the up-town track (which was furthest from
him) to pass, and, that car having passed, without looking up the
track nearest him, to see whether or not it was safe to cross, steps
on the track, 12 or 15 ft. in front of an approaching down-town
car, trips and falls, is run over, and his foot crushed. Held, a case
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of want of care on his part, barring recovery of damages; it being
shown that, notwithstanding effort on part of motoneer to arrest
car, it could not be done in that distance.

2. The motoneer had a right to suppose the boy was waiting for
his car to pass, and to expect he would remain where he was out
of danger until it had passed.—(O'Rourke et ux. vs. New Orleans
City & L. R. Co., 25 So. Rep., 323.)

MASSACIIUSETTS.—Personal Injury—Frightening Horse—
Negligence—A horse drawing a buggy in which plaintiff was
seatcd was driven in a public street near defendant’s electric car,
which made a loud noise and threw sparks from its wheels. When
the motormman rang the gong, the horse took fright, and plaintiff
was injured. It did not appear that the noise and sparks were due
to any defect in construction, or negligence in operating the car,
and the horse did not appear to be frightened until the gong
sounded. IHeld, no evidence of defendant’s negligence.—(Hender-
son vs. G-eenfield & T. F. St. Ry. Co., 52 N. E. Rep., 1080.)

MASSACHUSETTS.—Place of Accident—Rebuttal—Where
plaintift’s evidence 1s that she was run over at a particular place,
defendant’s evidence that the accident happened at a different place
docs not make a fresh case, which plaintiff is entitled to meet; so
that adinission or exclusion of evidence on rebuttal corroborative
of plaintiff’s statement is discretionary.—(Lansky vs. West End
St. Ry. Co., 53 N. E. Rep., 129.)

MASSACHUSETTS.—Injury to Employee—Negligence of
Superintendent—Defective Appliances—Evidence—Assumption of
Risk—Contributory Negligence.

1. A car shifter, whose only duties were to get cars ready for
conductors and motormen, starting the turntable at a car house,
was not a foreman, nor engaged in an act of superintendency, in
so turning the table, within St. 1887, chap. 270, authorizing re-
covery by one injured by negligence of a superintendent.

2. Where plaintiff was injured by alleged defective appliances,
evidence of a change in such appliances after the accident is in-
admissible.

3. Where a servant knew of the danger of the work in which
he was cngaged, he cannot recover having assumed the risk.

4. Where a conductor of a street car had an experience of three
or four years with transfer car tables, he was guilty of contributory
negligence, where he was injured by an obvious danger in the use
of such table, though he had not observed it.—(Whelton vs. West
End St. Ry. Co., 52 N. E. Rep,, 1072.)

MASSACHUSETTS.— Negligence—Evidence—Witnesses—In-
struction—Service on Corporation.

1. A request to rule, in an action against a street railway com-
pany for injury to a passenger, that on all the evidence defendant
had proved there was no negligence on its part, and had thus over-
come the effect of the evidence of the mere running off the track
by the car, and to direct a verdict for defendant, is properly re-
fused, there being evidence that the car had run off the track an
hour before the accident, and that, immediately before it again ran
off, causing plaintiff’s injury, it was running at the rate of 15 miles
an hour, down a grade, and around a curve.

2. In the absence of any other adequate explanation, negligence
of a street car company may be inferred from the going oft the
track of a car, injuring a passenger, there being evidence that it
had gone off the track an hour before, and that immediately be-
fore it again ran off, causing plaintiff’s injury, it was running at
the rate of 15 miles an hour, down a grade, and around a curve.

3. What inference shall be drawn from failure to call a witness
equally within the reach of the parties is for the jury to say under
all the circumstances.

4. Error cannot be predicated of an instruction, on a second
trial, as to witnesses who testified at both trials, that the only pur-
pose and effect of showing their testimony at the former trial is
to affect the weight of their present testimony, the instruction evi-
dently referring to witnesses as such, and defendant’s exception
thereto giving no intimation that it was understood to refer to
plaintiff as a party whose previous testimony might be evidence
against him in the nature of an admission.

5. Motion to dismiss for want of proper _service on defendant
corporation is properly denied, service on it by serving its assistant
treasurer being returned, and no plea in abatement being filed, and
it being impossible to know, as matter of law, that he was not an
officer having charge of defendant’s business, within Pub. St.,
chap. 181, sec. 36, authoring service on such an officer.—(Harri-
man vs. Reading & I.. St. Ry. Co., 53 N. E. Rep,, 156.)

MASSACHUSETTS.—Master and Servant—Negligence—Jury
—The rear truck of a street car was derailed at a switch, and
swung around so that there was just room for a car to pass on the
other track. The motorman was trying to right the car with a
piece of iron under the derailed wheels, and his superior ordered
him to remove the iron, and use a crowbar. As he stooped to pull
out the iron, the superior ordered a car on the other track to
“come ahead,” and, as the motorman raised himself, he was caught
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between the two cars. e heard the order given, but did not know
to what car it referred, and the motorman on the other car did not
know he was there. Held, that there was sufficient evidence of
the superior’s negligence on which to go to the jury.—(O’Brien
vs. West End St. Ry. Co., 53 N. E. Rep., 149.)

MICHIGAN.—Damages for Personal Injuries—Pleading and
Proof—Evidence—Instructions.

1. In an action for personal injuries, the fact that plaintiff’s in-
tended marriage had to be postponed on account of the injuries
cannot be proved under a general allegation of mental suffering,
since it was 110t a necessary conscquence of the injury.

2. It is a violation of this rule to admit evidence of such fact,
though the court charges that it “‘is not, independently, an element
of damage, but an element” to be considered as bearing on plain-
tiff’s mental suffering.

3. Manifestations and declarations of present pain may be
proved, in an action for personal injuries, to show plaintiff’s con-
dition, though they were made long after the accident.

4. Onc who receives bodily injuries through the negligence of
another may, under a general allegation of mental suffering, re-
cover for the shame and mortification of being obliged to use a
crutch and a cane.

5. Under a declaration alleging injury to the hip, hip joint,
pelvis, and thigh, a resulting trouble to the sciatic nerve may be
shown.—(Beath vs. Rapid Ry. Co., 78 N. W. Rep., 537.)

NEW YORK.—1. Evidence—Ejection from Cars—Res Geste.

In an action for damages for ejection from a street car because
plaintiff’s transfer check had expired, evidence of statements by a
third person to defendant’s conductor, that he had seen plaintiff
get off one car an onto the next one, is inadmissible as part of the
res gesta.

2, Same—Hearsay.

It is also inadmissible because it is hearsay.

3. Trial—Objections to Evidence—Waiver.

A party does not waive objcctions to thc admission of evidence
by endeavoring to rebut it—(Woods vs. Buffalo Ry. Co., 54 N. Y.
Suppl., 735.) )

NEW JERSEY.—Death by Wrongful Act—Right of Action—
Pleading-——Amendment.

1. A father, as such, cannot maintain an action to recover for
the loss of services upon the death of his son, caused by the negli-
gence of another. The action to recover pecuniary damages re-
sulting to him by the death of his son is only maintainable, under
the death act (1 Gen. St. p. 1188), by the personal representative
of the deceased somn. ‘

2. After an action has been commenced by the father as such,
and declaration has been filed, to which a demurrer has been pre-
sented, 2an amendment to the summons and declaration, substitut-
ing the personal representative of the deceased party as plaintiff
in the action, under the death act, will not be allowed, because it
would be the institution of a new action between different parties,
and raising new questions, and would be vexatious, especially if it
appear that the statutory period in which the new action could
have been brought has expired. By such an amendment the de-
fendant would be deprived of a plea which it could have if the
action was commenced in the name of the personal representative
of the deceased.—(Fitzhenry vs. Consolidated Traction Co., 42
Atl. Rep., 416.)

NEW YORK.—Injuries to Persons in Street—Negligence.

1. A street car on a populous street ran over a four-year-old boy,
who started to cross the street when the car was 100 or 125 ft.
away. The car was going down a steep grade at about twenty
miles an hour. The usual rate of speed of a car was eight or ten
miles an hour, and, traveling at such rate, it could be stopped
within 20 ft. As the boy began to cross the street, a person in an
adjoining house and passengers in the car screamed, and the
motorman looked at the house, then at the passengers, and then
began to stop the car, which was 40 ft. away from the boy, but its
speed was such that he was unable to bring it to a standstill until
the boy had been run over. Held, that the question of the motor-
man’s negligence was for the jury.

2. Same.—It was the duty of a motorman to keep the car under
such control as to be able to bring it to a standstill in time to
avoid injury to persons on the street.—(Fullerton vs. Metropoli-
tan Street Railway Co., 55 N. Y. Suppl., 1068.)

TNFW YORK.—Directed Verdict—Judgment on Appeal—New
rial.
. 1. Code Civ. Proc., sec. 1187, authorizes the court to submit
issues to the jury pending a motion to direct a verdict, and there-
after'diregt such verdict as either party is entitled to, and on appeal
requires judgment to be entered in favor of the proper party.
Held, that where there were erroneous rulings on the trial, duly
excepted to, the Appellate Division would not render judgment on
appeal, but would order 3 new trial, as authorized by section 1317,
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2. Same.—Where the court properly submiittcd the question of
negligence and contributory negligence to the jury, and directcd
it to assess plaintiff’s damages, and such issues were found in
plaintiff’s favor, it was error to direct a verdict for defendant.

3. Witnesses—lmpeachment—Evidence.—A policeman made a
memorandum of an accident he had secn, which he gave to the
desk sergeant, who entered its substance in a blotter. In an action
based on the accident, the policeman testified that, after being
subpcenaed, he asked the sergeant to read the entry to him, and
that it was correct. Held, error to refuse to allow witness to read
the entry, and state whether it had been correctly read to him,
where it differed materially from his testimony; and this, though
the original memcrandum was not produced.

4. Same.—1n an action based on an accident, a police desk ser-
geant testified that just before the trial the policeman who had
reported it asked him to read his report to him. Held, error to
refuse to allow witness to state whether he read the report to the
officer correctly; the latter’s testimony concerning the accident
differing materially from his report, and he having also testified
that the sergeant read the report correctly.—(Sullivan vs. Metro-
politan St. Ry. Co., 56 N. Y. Suppl., 83.)

NEW YORK.—Infants—I.oss of Wages—Right to Damages.

1. An infant cannot recover damages for the loss of wages unless
he has been emancipated.

2.—Same—Allegation of Emancipation.—An allegation in a pe-
tition by an infant for the appointment of a guardian ad litem,
that deponent “is unable to perform any work, and has been seri-
ously injured and damaged,” is not an allegation of emancipation,
evidence of which entitles the infant to damages for loss of wages.

3.—Evidence—Pleadings.—The allegations in a pleading are not
admissible as evidence in favor of the pleader,

4.—Judgments—Conclusiveness—Parties in Different Capacities.
—A judgment in favor of an infant for damages for loss of wages
in an action by his father as guardian ad litem is not conclusive
against the individual right of the fathér to recover for the loss
of the same services.

s.—Appeal—Remittitur.—Where a judgment in favor of an in-
fant contains an improper element of damagcs, consisting of loss
of wages, and the amount of such item clearly appears, he will
be allowed to cnter a remittitur.—(Lieberman vs. Third Ave, R.
Co., 55 N. Y. Suppl., 677.)

NEW YORK.—Collision—Negligence—Presumptions.

I. A passenger in a street car, suing for injuries caused by a
collision between it and the car of another railroad company,
must prove that such other company was negligent, as its negli-
gence will not be presumed merely from the happening of the
collision.

2. Same—Appeal—Instructions—Error Cured.—Error in charg-
ing that the happening of a collision between defendant’s street
car and the car of another, in which plaintiff was a passenger,
makes it incumbent on defendant to prove that it was not negli-
gent, is not cured by the granting of a request to charge that the
mere fact that defendant's car struck the blow does not prove
negligence on its part.—(Falke vs. Second Ave. R. Co. et al., 55
N. Y. Suppl., ¢84.)

PENNSYLVANIA.—Boarding Car — Negligence.—While a
street car which had reached the end of its run was being prepared
for the return irip, a person mounted the running board before the
barrier preventing him from entering on that side had been re-
moved, and was struck by a car on the other track. Held, that
the company was not negligent in failing to provide against such
an act.—(Malpass vs. Hestonville M. & F. Pass. Ry. Co. et al,
42 Atl. Rep., 201.)

PENNSYLVANIA —Collisions — Contributory Negligence.—
One who drives at a trot upon an electric railway crossing, with-
out slowing up and looking for « car aiter obstructions preventing
a view from the house line are passed, cannot recover for injuries
caused by a car, though it was negligently operated.—(Darwood
vs. Union Traction Co., 42 Atl. Rep., 200.)
_PENNSYLVANIA.——NegligencegPersonal Injury—Instruc-
tions.—Where the accident on which an action for a severe injury
is founded was apparently trivial, and did not indicate that serious
results would follow, and no notice thereof was given to defendant
until the action was brought, a year and a half later, it is a case
calling for full instructions as to the duty of plaintiff to make out
affirmatively every element essential to recovery.—(Cooley vs.
Philadelphia Traction Co. et al., 42 Atl., Rep., 288.)

PENNSYLVANIA.—Accident to Conductor—Master’s ‘Dut'y
to Instruct—A street car company is not bound to instruct a con-
ductor of nine years’ experience, when taking out for the first time
an open summer car, with a running board on the -side, whereby
it was extended nearer cars on the other track, of the danger of
beipg struck by such cars while on such board.—(Fletcher vs.
Philadelphia Traction Co., 42 Atl, Rep., 527.)
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PENNSYLVANIA.—Accident to Child—Question for the Jury
—The question of negligence is for the jury where a child of six
vears old, who had been playing on a lot abutting the street,
known to the motorman to be a usual playground for children,
immediately before the accident ran from a point go ft. from the
curb line to and upon the street, and came in contact with the car
as soon as he reached the track, the distance from the curb to the
track being 5 it., and there being evidence that the car was run-
ning at an unusual and excessive rate of speed, by gravity down
grade, without the gong being sounded, or other warning being
given; that, if the electric current had becn used, the car could
have becn stopped inside of 10 ft.; and that the boy was struck by
the front of the car.—(Walbridge vs. Schuylkill Elcc. Ry. Co., 42
Atl. Rep., 689.)

PENNSYLVANIA.—Collision—Car and Runaway Team—
Negligence—There is no evidence of negligence of the motorman
of the street car, with which plaintiff’s runaway horse, which he
was driving, collided, where it only appears that plaintiff, when 60
ft. or 8o ft. from the crossing, shouted to thc motorman to stop
his car, and that the latter, who had started to cross, without com-
ing to a full stop at the crossing, proceeded to cross the street,
cither not hearing plaintiff, or clecting to do otherwise than he
said.—(Phillips vs. Peoples’ Pass. Ry. Co., 42 Atl. Rep., 686.)

MISSOURI—Ordinance—Crcation of Civil lLiability—Plead-
ing—Verdict.

1. The violation of a municipal ordinance, regulating the run-
ning of street cars, resulting in an injury to a passenger, cannot
be made the basis of a civil liability by a mere allegation that such
ordinance was i1 force and binding on defendant, since it must be
alleged and proven that defendant agreed to be bound by the ordi-
nance.

2. Where a complainant combines a good cause of action with
an invalid one, and the court instructs that he can recover on
either, the verdict must be set aside, since it cannot be distin-
guished whether the verdict rests on that for which there was no
legal foundation, or otherwise.—(Byington vs. St. Louis R. Co,,
40 So. W. Rep., 876.)

MISSOURI.—Cable Cars—Negligence of
Imputed Neghgence—New ‘Trials.

i. A complaint setting forth as the negligence the act of the
gripman of a street car in negligently operating the grip iron so
as to cause the car to jerk with such force that it broke plaintiff’s
hold, and threw him on the street with great force, limits plaintiff
to proof of the specific negligence averred.

2. Evidence that plaintiff was thrown from a cable car by a jerk
of the car caused by some action of the gripman, without showing
what the gripman did, or how he caused the jerk, or that he caused
it at all, is not prima facie sufficient to submit to the jury the ques-
tion of the gripman’s negligence.

3. The fact that a cable car gave a sudden jerk, throwing plain-
dff from the running board, is, per se, insufficient to make the
company liable.

4. It appearing that jerks in the running of cable cars are un-
avoidable, because of the slack in the rope, negligence will not be
imputed to the company merely because of such a jerk.

5. A verdict rendered for the right party, though under er-
roneous instructions, should not be disturbed by the trial court.—
(Bartley vs. Metropolitan St. Ry. Co., 49 S. W. Rep., 840.)

NEW JERSEY.—Damages for Personal Injuries—Where the
plaintiff claims that a nervous condition has resulted from an acci-
dent for which the defendant is responsible, the defendant may
show the existence of a fact, other than the accident, from which
it may reasonably be inferred the nervous condition has sprung.—
(Mullin et al. vs. Consolidated Traction Co., 42 Atl. Rep.. 764.)

NEW JERSEY.—Electricity—Live Wire—Injury—Question
for Jury—Evidence—Physicians—The plaintiff picked up a wire
that was lying in a public highway, and was injured by an electric
current. IHe brought suit against the telephone company, whose
wire it was, and against the trolley company, whose current, it was
contended, did the harm. Held:

1. That the question whether the lineman of the telephone com-
pany had been reasonably diligent in discovering the fallen wire,
and in preventing probable injury, was properly left to the jury.
Also, that:

2. Whether the failure of the trolley company to use guard wires
was negligence by which the plaintiff was injured was for the jury.

3. Testimony that a witness had certain uses of his hand, after
an accident somewhat similar to the plaintiff’s was properly ex-
cluded.

4. If the plaintiff used reasonable care in the sclection of a
reputable physician to cure his injury, he cannot be kept out of
damages because with a better physician he would have had better
results.—(New York & N. J. Teleph. Co. et al. vs. Bennett, 42
Atl. Rep.. 759.)

NEW JERSEY.—Injury to Passenger—Presumption of Negli-

Gripman—Jerks—
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gence—In a suit brought against a street railroad company by a
passenger for injuries caused by the derailment of the car, proof
of the happening of the accident is sufficient to charge the com-
pany with negligence, and to place upon it the burden of showing
that the injuries were not received through any fault on its part.—
(Bergen County Traction Co. vs. Demarest et al., 42 Atl. Rep.,
729.)

NEW YORK.—Injuries to Passengers—Excmplary Damages—
Evidence—Before a passenger in a strect car could take her seat
she was thrown on the floor and injured by the sudden starting
of the car, or the spced at which it was run around a curve. The
officers of the company did not direct the starting of the car in
such manner, nor did the conductor and motorman intend to in-
jure the passenger. Held, insufficient to justify an award of ex-
emplary damages.—(Wigton vs. Metropolitan St. Ry. Co., 56
N. Y. Suppl., 647.)

NEW YORK.—Instruction—A requested instruction, “If you
believe that the occurrence did not happen as plaintiff described
it, then your verdict must be for the defendant,” is too broad, re-
quiring a verdict for defendant if some essential detail was incor-
rectly stated by plaintiff.—(Bendit vs. Third Ave. R. Co., 56 N.
Y. Suppl,, 780.)

NEW YORK.—Bicyclists — Collisions — Contributory Negli-
gence—An expert bicyclist, familiar with the streets and the dan-
gerous situation into which he was riding, was following a down-
town car, and when it stopped he turned out and passed it, eross-
ing to the opposite track, and was struck by an uptown ear, which,
when he turned out, was only 25 it. away. Held, that freedom
from contributory ncgligence was not shown.—(Cardonner vs.
Metropolitan St. Ry. Co., 56 N. Y. Suppl., 500.)

NEW YORK.—Injury to Person on Track—Where a woman,
in full possession of her faculties, with an unobstructed view of a
street railroad track for several blocks, glances up and down the
street from the sidewalk, and then walks slowly upon the track,
with an approaching car fully in view, and is run over, she is
guilty of contributory negligencc.—(Hickman vs. Nassau Elec. R.
Co., 56 N. Y. Suppl., 751.)

PENNSYLVANIA.—Injury to Bicyclist—Negligence—A boy
on a bicycle turned a corner, and in passing around a wagon,
which stood between the curb and the defendant’s tracks, struck
a car which was approaching on a track so close to the wagon
that there was no room for the bicycle to pass between. The mo-
torman had his head turned, looking for people approaching from
the opposite direction, but the bicyclist could not have been seen
until he rode past the end of the wagon, when the car was so close
that it would have been impossible to stop it in time. Held, that
the motorman was not negligent.—(Gould vs. Union Traction
Co., 42 Atl. Rep., 478.) .

UNITED STATES COURTS—(WISCONSIN).

Collision with Bicycle—Negligence—Plaintiff, who was deaf,
was riding a bicycle, and crossed one of the two parallel tracks
of an electric street railroad, not more than 50 ft. in front of an ap-
proaching car, and, turning, continued in thc same direction the
car was moving, riding in the space Letween the two lines, which
was 4 ft. wide. Not exceeding twenty seconds later his arm was
struck by the passing car, and he was thrown from his bicycle and
injured. The motorman on the car turned off the current when
he saw plaintiff start across the track, but turned it on again when
plaintiff had crossed, though he continued to sound his gong until
the accident occurred. He had no knowledge of plaintiff’s deaf-
ness.  Held, that, giving plaintiff the benefit of the broadest con-
struction of the qualification of the rule as to contributory negli-
gence, which would permit him to recover notwithstanding his
own gross negligence, if defendant might, by the exercise of rea-
sonable care and prudence, have avoided the consequences of such
negligence, there was nothing in the evidence to charge the de-
fendant with liability, as thc motorman was justified in supposing
that, after having crossed in safety, plaintiff would keep at a safe
distance from the track until the car passed.—(Nein vs. I.a Crosse
City Ry. Co., 92 Fed. Rep., 85.)

—— e
NEWS OF THE MONTH

The original design for thc tickets to be used by the Indian-
apolis Street Railway Company when the new four-cent fare ar-
rangements go into effect, was not acceptable to the city authori-
ties because it bore the words “Not good if detached.” The com-
pany thereupon yielded the point and all tickets will be so worded
as to be good when detached and tendered by any person to a
condnctor, and will entitle the possessor to transportation and a
transfer to any line and to all other privileges the same as if a cash
fare had been paid.
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The April issue of the “Technology Rcview,” the new magazine
devoted to the interests of the Massachusetts Institutc of Tech-
nology, contains articles on “Applied Science and the University,”
by James P. Munroe; “Institute Men in the Spanish War,” sev-
eral papers upon the institute facilitics and athletic and other in-
terests, and 1 any notes of much interest to graduates and under-
graduates.

After a long discussion with the city officials, the Indianapolis
Street Railway Company has finally been granted a new franchise,
its old one having expircd. The new franchise is for thirty-four
years, and under it the company is to pay the city $1,160,000 in
cash in instalments, and is to sell six tickets for a quarter, and
twenty-five tickets for one dollar, all tickets to have traunsfer priv-
ileges. The company is also compelled to bear the cost of paving
between the tracks and for 18 ins. on either side.

It is stated that about 318 cars, including regular bridge cars
and trolley cars, pass over the Brooklyn Bridge every hour.

The New York, New Haven & Hartford Railroad Company has
decided to cxtend immediately the third rail electric system on
its Plymouth division from Nantasket Junction to Cohasset, a
distance of about 374 miles.

The power station of the Huntington Railroad, of Huntington,
L. 1., is one of the first street railway plants to be operated by
gas engines. This road is 3 miles long, operating one car in win-
ter and three cars in summer. As there is a stecp grade on the line,
the load is, of course, an extremely variable one. The power-
house equipment consists of two Westinghouse, three-cylinder ver-
tical gas engines, each of 50 nominal h.p., taking their gas supply
from the adjacent works of the local gas company. Each engine
is belted to a 27V5-kw. Westinghouse four-pole, 550-volt generator.
A storage battery of 265 cells is used to equalize the load. It is
stated about 46 cu. ft. per car mile of gas is used. The car mile-
age is about 200 miles per day.

“The International Traction Company, recently formed to pur-
chase and consolidate the Buffalo and Niagara Falls street rail-
way properties and others in Western New York, has organized,
with"W. Caryl Ely, of Niagara Falls, as president; Daniel S. La-
mont, President Cleveland’s former Secretary of War, as vice-
president, and Birt Van Horn as general manager. The new
company has assumed control, and is now operating, the Buffalo
and Niagara Falls street railway properties, the Buffalo & Ni-
agara Falls Electric Railway, the Buffalo & Lockport Electric
Railway Company, and others.

The Board of County Commissioners at Indianapolis has re-
duced the proposed charges set out in their schedules by the sev-
eral interurban electric railways leading out of that city and across
the county to one and two-fifths cents per mile.

By an order recently promulgated by the War Department, pro-
vision is made for the extension of the legal effect of any present
or future United States patents to Cuba, Porto Rico, the Philip-
pine Islands, and any other territory subject to military govern-
ment by the forces of the United States. The order also applies
to trade marks. By observing certain formalities the necessary
record can be effected.

The convention of the Amalgamated Association of Strcet Rail-
way employecs will be held in Louisville some time in May, 1899.

The Sandusky, Milan & Norwalk Electric Railway Company, of
Sandusky, Ohio, has restored the wages of conductors and motor-
men to 15 cents per hour from 1214 cents, the rate at which the
men worked during the winter.

A bill authorizing the salc of property left in street surface rail-
road cars, and the disposition of the proceeds for the benefit of any
of the employccs and societies existing among the employees of
the corporation has recently passed the New York State Assembly.
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The Mahoning Valley Street Railway Company, of Youngs-
town, Ohio, has made an incrcase in wages in all departments.
Motormen and conductors will now rcceive 14, 15, 16 and 17 cents
per hour, according to class.

The Third Avenue Railroad Company has built a temporary
track through 1zsth Street, and will operate this line with horses
until the new electric conduit construction is completed. It
has been found necessary to take out all the old cablc construc-
tion on this line, including the yokes.

The Cincimnati Strect Railway Company, of Cincinnati, Ohio,
is planning to greatly c¢nlarge its shops, so as to enable it to build
all its own cars.

Several new cars, including a mail car, are being built in the
shops of the Rochester Railway Company, of Rochester, N. Y.

It is stated that thc experiment of giving vaudeville shows on
special cars while en route will be tried in Brooklyn, N. Y. The
car will be cxtra long, and at one end will have a small stage.
At the other end will be a diminutive smoking apartment. The
fare on this car will be 25 cents.

The Milwaukee Electric Railway & Light Company claims that
it is lo%ing thousands of dollars a year through the illegitimate
use of transfers by the public, and a bill has been introduced in the
Wisconsin Legislature providing that persons convicted of selling
or giving away their transfers shall be fined from $5 to $10.

All of the city and suburban lines of Wheeling, W. Va., were
tied up for several days recently owing to a strike of the con-
ductors and motormen. The men demanded nine hours a day,
at 20 cents an hour, and a recognition of the union. Much riot-
ing and disorder attended the strike.

It is proposed to hold a World’s Fair in the city of St. Louis in
1903, celebrating the centennial of the Louisiana purchase, and
it is intended to make this exposition second to none in history.
The project involves the organization of a stock company with a
capital of $5,000,000, and with a par value of $10 per share. A
popular subscription is invited, the first payment to be 5§ per
cent, and no subsequent calls for payment to be made exceeding
in toto 20 per cent of the amount subscribed. All subscriptions are
contingent on the securing of at least $5,000,000 in all, and except
for the first payment of 5 per cent, no further calls on subscribers
will be made until the aggregate subscriptions amount to $5,000,-
000. The city of St. Louis proposes to help the enterprise by in-
creasing its bonded indebtedness $5,000,000, and the National
Government will be asked for a loan of $5,000,000, and the State
of Missouri for a loan of $2,500,000. It is believed that with the
$17.500,000 thus secured an exposition will be obtained rivaling
that of Chicago, where the total expenditure, before the opening
of the gates, amounted to $18,600,000.

An interesting decision has recently been handed down by the
Supreme Court against the Nassau Electric Railroad Company, of
Brooklyn, affirming that street railway companies are liable for
accidents caused by falling trolley wires, even though it has not
been proven that the company was negligent.

o ——
Ad

Foreign Visitors in America

During thc month of April several British engineers have
visited the United States on tours of inspcction of electric railway
work.  Among them was Prof. A. B. W. Kennedy, one of the
most prominent of British electrical engincers, who is consulting
engineer for the London County Council with special reference
as to whether or not the underground electric conduit system is
practicable for the conditions found in London. Prof. Kennedy
in pursuance of this investigation visited New York, Hartford,
Boston, Schenectady, Buffalo, Niagara Falls, Chicago, Pittsburgh,
Washington, Baltimore and Philadelphia, on a flying trip extend-
ing over but two wecks, and at its conclusion expressed himself
as very much interested in what he had scen. Accompanying
Prof. Kennedy was E. W. Monkhouse, an electrical cngineer of
London, who desired to make a careful investigation of electric
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railway practice in this country in behalf of other clients. On
April 13, Dr. Edward Hopkinson, managing director of Mather
& Platt, Ltd., and Bertram Hopkinson, nephew of the late Dr.
John Hopkinson, arrived in New York, and are now making
similar investigations in various cities of the United States with
a view to acquiring a general understanding of the best American
practice in electric railroading. They cxpect to return in May.

New Manufacturers of Electric Railway Apparatus in
England

Dick, Kerr & Company, the widely known railway contractors
and manufacturers of England, are at the head of a syndicate
which is about to form a company with a capital of £200,000 to
carry on the manufacture of dynamos, motors and controllers (for
electric railway purposes only) for the British home and foreign
trade. The mcmbers of this syndicate are Dick, Kerr & Com-
pany, Ltd.; John Kerr, George Flctt, Claude T. Cayley, Benjamin
Sykes, T. S. Turnbull, Richard Prestwich, John Prestwich,
George Readman, W. J. Kirk and Sidney H. Short. All except
Mr. Short’s are well known names in British business and finan-
cial circles, and Mr. Short has an international reputation as an
clectrical cngineer and designer of electric railway apparatus
through his connection with the Brush Electric Company, the
Short Electric Railway Company, and the Walker Company, and
through the many papers which he has contributed to scientific
bodies on electrical engineering matters. The name of the new
company is not yet determined upon, nor its officers selected, but
Mr. Shert will be in charge, as technical director, of the design
of the machinery to be built by the new company.

It will be remembered that not long ago the Electric Tramway
& Carriage Company, of Preston, Eng., was organized by another
syndicate headed by Dick, Kerr & Company, and a large factory
was constructed in Preston. Opposite this factory, a tract of 11
acres of ground has bcen secured as a site for the ncw railway
motor and generator works, and the foundations are now under
way for buildings which will cover about 414 acres of this plot.
The main machine shop will be goo ft. x 120 {t., and in connection
with this will be a foundry g4oo it. x 8o it., together with pattern
shops, offices, store rooms and other buildings usual with a plant
of this kind. Electric power will be used throughout the works
for running all machinery, and the capacity of the shops is ex-
pected to be 1200 equipments per annum of motors, and 30,000 kw.
of generators. The buildings will have a steel framework with
brick facings, and it is expected that the works will be in full
operation by Jan. 1, 1900.

Mr. Short has engaged S. B. Fortenbaugh to go with him
across the water as technical assistant, and it is the purpose of the
syndicate to engage in America the principal superintendents
needed for the new operations. On April 13, Messrs. Flett, Cay-
ley, Turnbull and Short arrived in New York, via S. S. Teutonic,
in order to make these engagements aud to purchase the ma-
chinery and possibly the structural material for the new works.
Contracts for at least $120,000 worth of machine tools will be
placed in America, and orders have already been given to E. W.
Bliss & Company for the presses, and to the Kemp-Smith Com-

pany for milling machines, and the remaining orders will be’

placed before May 6, when the entire party sails from New York
for Liverpool. Orders for the engines were placed in England
with the Musgraves, of Bolton.

The well known energy and indefatigable determination of
Dick, Kerr & Company in pursuit of electric railway business in
Europe have won them hosts of friends, and there is no question
about their ability to fill their new electric railway works to over-
flowing with orders. One of the interesting features of the entire
transacticn, and one characteristic of British quickness to take ad-
vantage of opportunities for investment is found in the fact that
the entire capital for the construction of the works, £ 200,000, was
subscribed in about thirty minutes, and no subscription of less
than £10,000 was accepted, while the desire to obtain larger
amounts than could be alotted was urgent,

One of the unpleasant features about this new enterprise is that
Mr. Short’s friends in America will lose him for several years at
least, as in pursuance of his contracts with the new company he
will have to take up his residence in England. He returns with
Mrs. Short to England on May 6, as stated above, and will shortly
be followed by the remainder of his family. He has leased for
several years a beautiful house and estate in Weybridge, one of the
most charming of London’s suburbs, and has been fortunate in
securing one equipped with all the modern improvements, in-
cluding a systcm of heating by hot water, a rare thing to find
in England.
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Mounicipal Ownership in Detroit

In March last, H. S. Pingree, Governor of Michigan, affixed
his signature to the so-called “McLeod” bill, thus creating it a
law. This bill gives the city of Detroit the power to acquire and
operate all the strcet railway lines in that city and gives the con-
ditions under which they are to be so acquired. As is quite gen-
crally known, municipal ownership is one of the pet theories of
Governor Pingrece, and he has bcen endeavoring for a number
of years to put his opinions into actual practice, To this end
about a vear ago he opencd negotiations with T. L. Johnson and
R. T. Wilson, the holders of a majority of the stock of the De-
troit street railway properties looking to the transference of the
roads to the city at a price to be decided by a commission. The
new bill is the result of these negotiations.

There are twelve sections in the bill and its provisions are
briefly as follows: The Common Council of the city of Detroit
is authorizcd to appoint three persons who shall constitute a board
of commissioners to be known as the Detroit Street Railway
Commission. One of these commissioners shall be appointed for
a term of two years, one for a term of four years and one for a
term of six years. At the expiration of each respective term, the
Mayor shall appoint the succeeding commissioner for the term
of six years. The bill expressly provides that no alderman shall
be appointed on the commission. Before entering upon the duties
of their office, the commissioners are severally required to execute
a bond to the city of Detroit in the sum of $250,000 to secure the
faithful performance of their duties. This commission, with the
consent of the Common Council, is empowered to construct,
operate and maintain, lines of street railway, to carry passengers
and freight and to use the carnings of the road to that end. The
commissioners are also empowered, if in their opinion it is deemed
necessary, to issue bonds in the name of the city for such amount
as may seem proper, the stun to bear interest not exceeding 44 per
cent per annum, and to be payable thirty years from date in gold.
The bonds will not, however, be a charge against the city or the
property of its taxpayers, but the commission will pledge for the
payment of the honds all assets and property connected with or
relating to the line of the street railway constructed by said com-
mission, and as additional security the commission is authorized
to grant to a trustee a franchise to maintain and operate said line
of railway for a term not to exceed fifty years and on such con-
ditions as said commission shall deem proper. The rate of fare
over a single line shall not exceed five cents for a single fare, and
six tickets must be sold for twenty-five cents. In addition to
this, the workingmen's tickets (at eight for twenty-five cents),
already provided for by a street railway ordinance, will be main-
tained.

The franchise to be granted to the trustee shall be of no force
except in the event of the default of the commission or said city
in the payment of the bonds. In the event of such default the
franchise is to be transierred to a corporation to be organized by
the holders of the bonds and all rights, powers and benefits guar-
anteed by the franchise shall inure to the benefit of the holders
of the bonds.

The bill expressly provides that the commissioners may pur-
chase the present street railway lines in the city and may issue
bonds to the necessary amount to pay for the same. These bonds
are to bear interest at a rate not exceeding 4% per cent per annum
and to be made payable not more than thirty years from date.
These bonds also will not be a direct charge upon the property
of the taxpayers, but will be secured by the net earnings and tan-
gible assets and property of the street railway lines purchased,
and, in addition, by a franchise granted under similar conditions
as mentioned above.

The three commissioners appointed are Governor Pingree, Carl
E. Schmidt and E. G. Stevenson.

The price to be paid for the present street railway lines has not
yet been fully settled. The companies are bonded for $11,000,000.
It is estimated, however, that the system can be duplicated for
about $5,000,000 at present prices. It is thought that the city will
pay about $12,000,000 for the properties.

Late in April it was announced that a technical flaw had been
discovered in the McILeod bill, and that the law would be de-
clared null and void. It is claimed that the engrossed bill does
not contain a clause which was in the original; namely, “Provid-
ing that nothing in the act shall affect the granting of franchises
by the City Council.” Governor Pingree thinks that this omission
will not invalidate the law, but it is stated the street railway com-
panies will make the alleged discrepancy a strong point in the
proceedings they are about to bring in the courts to test the act.

&-%-¢
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Messrs. Issigonis and Piltacos, of Smyrna, have been granted
a franchise for the construction of a railway in that city.
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Some of the Larger Transportation Problems in Cities *

BY EDWARD E. HIGGINS

The managers of a large city railway system are constantly
called upon to deal with problems of great difficulty and com-
plexity. They have a double respensibility—a responsibility to the
public and a responsibility to the investors of whose interests they
are trustees. They are charged with the management of thou-
sands of employces whose attitude toward the enterprise, whether
of content or discontent, is of vital importance to its success. They
must pass upon inventions and improvements in the science of
municipal transportation, determining where costs and true econ-
omy join hands; they must adopt operating methods adequate to
the development of the system and of the city which it serves;
they must care for the comfort and pleasure of the public, and they
must so unify all of these varied and sometimes conflicting dutics
as to develop an organization and management successful as a
whole and not unduly weak in any part.

Grave misunderstandings often arise between street railway
companies and the public. The people often believe the companies
to be grasping, sordid, careless of their dutics as public carriers,
and desirous only of making the largest possible return to stock-
holders. The companies, on the other hand, daily harrassed by
con plaints about inconveniences suffered, small or large, often
come to regard the public as unreasonable in its demands, forget-
ting that that public is not in a position to see all the difficulties
and perplexities which beset the management at cvery turn, and
which make it often impossible either to grant such demands or to
explain why they cannot be granted. The street railway business
as a whole is so complicated and so much a matter of detail that
no one department of it can be well understood without some
knowledge of the others, and fragmentary or partial explanations
of the reasons for specific decisions, however sound in their rela-
tionship to the general plan of management, might not always or
often appear so to non-technical critics.

I shall attempt in the following discussion to give such an ex-
planation of the entire scheme of modern street railroading on its
broad lines and of the principal problems which the maunager has
to solve as will lead to a clearer understanding by those who are
not of “the faith” of what the public has a right to expect from the
street railway companies, which are its servants and which are, as
a rule, honestly trying to fulfill all the obligations which can rea-
sonably be imposed upon them.

ESSENTIAL DIFFERENCES BETWEEN CITIES

In the first place, it cannot be too clearly made evident how
different are the transportation conditions in each city from those
of any or all other cities. Nothing can be more fallacious, or lead
to greater injustice, than to say that because such and such con-
cessions are granted by the companies to the people of a certain
city, therefore, similar ones can and should be made in another
city. The most common error of all, perhaps, is to assume that
the conditions found in a small city obtain in a large one or vice
versa. Populaiion and population density have an enormous in-
fluence on street railway ecarnings, profits and possibilities of
generosity. A sccond even more common error is to hold that as
much ought to be expected from an old company which has passed
through one or more experimental stages of street railroading and
has had to throw away enormous investments for antiquated mo-
tive powers and to purchase their substitutes at high initial prices,
as from a new company just entering the field, with all the accu-
mulated experience of many years to draw upon, and with the
benefit of the low prices for material and supplies of the present
day. Behind these more obvious injustices come others less easy
to understand without some technical exposition. How, for ex-
ample, can a manager satisfactorily explain to the public the rea-
son why the people of his city patronize their street railway sys-
tem to the extent of only $3 per capita per annum, while in an-
other city of the same population, the earnings are over $5 per
capita? When the generosity of the richer system is cited as a
precedent for the poorer to follow, it is a delicate matter to show
that the latter’s public is largely composcd of the working classes
to whom the daily five or ten-cent fare forms a material burden, or
a difficult one to make clear that the plans on which the two cities
are laid out are radically different, the one calling for greater pat-
ronage of street car lines than the other, without necessarily in-
volving greater expense to the operating company. A knowledge
of these diffcrences in city plans and lines of development is so
essential to the understanding of the theory of street railroading
that a bricf explanation of their effect upon earnings is desirable.

The world’s great cities are, with scarcely an exception, built
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upon or around some form of water front—sca, lake or river.
Upon some secticn of this water front is always found the “con-
gested district’” devoted to commercial and Dbusiness purposes.
The manufacturing districts of a city may or may not be on this
water front, according to the location of the railroad termini and
pranches, the presence or absence of rivers tributory to the main
water front, and other governing conditions. All, or nearly all
cities are laid out and developed on one of four distinctive plans;
first, the peninsula plan, such as that of New York city (Manhat-
tan Borough) and San Francisco; sccond, the valley plan, with
a river or rivers running through th: center, such as Pittsburgh;
third, the radiating plan, with teiritory on one side only of water
front, such as Chicago, Boston, Brooklyn and many other cities,
and fourth, the radiating plan with territory on both sides of the
water front, of which examples are found in Metropolitan New
York (including Eastern New Jerscy), Paris, London and many
other cities. large and small.

The peninsula and valley plans usually call for comparatively
small strect railway track mileage, and great traffic density is
found on that mileage, together with large gross earnings per
capita served, per mile of track and per car mile. For example,
the complete tiznsportation systcm of New York city proper
(Boroughs of Manhattan and the Bronx) earns about $13 per
capita gross, and that of San Francisco nearly $14. The radiating
plans mean graater strect railway mileage for the population
served, and usually a much lcss density of traffic and less gross
receipts per capita. The Chicago surface and elevated lines, for
example, earn less than $10 per capita, and the surface lines of St.
Louis hardly $8 per capita.

It can be casily seen how different, for example, is the transfer
problem in a peninsula and vallcy city from that of a radiating
city. In the former there may be a few through lines of heavy
traffic with many cross-town fecder lines. Transfers in such a city
might mean no additional expense to a company and little or no
complications. In the radiating city, on the contrary, a transfer
system might mean a ride of great length, while the plan of the
system might be such that dishonesty in the use of transfers would
be easily possible.

Again, a city plan very favorablc to economical operation might
make a four-cent fare possible in a given city. while in another
city, even of the same population, such a fare would mean bank-
ruptcy. A city system of large track mileage running many cars
might have immense maintenance accounts to deduct from earn-
ings, whereas a more fortunate one in another city would have a
great traffic density on small mileage. All that a comparison of
practice between the street railway systems of two cities can do,
therefore, is to put the burden of proof upon the system which is
apparently less generous with the public of showing why the more
generous practice cannot be followed, and the company’s argument
should be received with attention and respect; for, after all, noth-
ing is more certain than that the best reasonable service of the
public will bring about the largest ecarning power to a street rail-
way company, and none is more quick to recognize this fact than
the average street railway manager.

THE FUNCTION OF ELEVATED AND UNDERGROUND RAILWAYS IN
CITY TRANSPORTATION SYSTEMS

The question of adding to existing facilities or solving difficult
congested district problems by the building of elevated or under-
ground railways is facing the managers of several of the principal
cities of the world, and it is a sérious one indeed. The enormous
cost of tunneling, and the hardly smaller combined investment re-
quired for building an elevated structure and paying damage claims
to abutting property owners, leads, and will lead to a postpone-
ment of the issues as long as possible. The great tunnels of Pa-is
are an immense burden upon French taxpayers, while private capi-
tal cannot hope to make a success of tunnel enterprises except in
countries where rates of interest are extremely low, and even then
the public must usually be called upon to help by special conces-
sions or subsidies of one kind or another. The London Metropoli-
}:m.undcrground system is a failure financially, partly because of
its immense cost and partly because it was not properly laid out
to obtain the greatest density of traffic. It is hoped that the new
Central London Underground will be more successful, being com-
paratively short and built under one of the heaviest traffic routes
of that great city. DPrivate capital has so far shown very little en-
thusiasm for an underground railway in New Yorlk city, where, if
anywhere in America, such a railroad sheuld prove profitable.

The elevated railway system of Manhattan Island has been in the
past exceedingly profitable, chiefly because it is built in a “penin-
sula city” par excellence, where an immense tide of travel sweeps
south in the morning and north at night along few and narrow
lines, but the fact that through all these ycars< until the present
time, the New York elevated lines have had as competitors only
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comparatively slow-moving horse cars, has been almost equally
potent in affecting profits, since short distance as well as long
distance travelers have been obliged to use the elevated when
time is an object. Elevated railroading in the two “radiating
cities” of Brooklyn and Chicago has been distinctly unprofitable.
In cities of this class it is difficult or impossible to find the density
of traftic recessary for the payment of operating expenses and in-
terest upon the hcavy capital outlay required. This is particularly
true where the surface cars are run at irequent intervals and at
high speeds, for the latter will inevitably obtain the short distance,
or more profitable class of traffic, leaving the long distance, or un-
profitable class only to the elevated lines. Moreover, in cities of
the radiating class, the population is usually spread out over so
large an areaas to make it impessible for any one line to obtain
a large proporticn of the traffic. The adoption of electricity on
the elevated lines of Chicago has favorably affected gross and net
earnings, and with the scaling down of capitalization which has
recently been accomplished, there is a possibility that a reasonable
return on the new capitalization can be made if new competitive
conditions do not arise; a similar rcsult is hoped for in Brooklyn.
It is by no means improbable, however, that the only permanent
solution to the problem of running surface, elevated and under-
ground railways in the same city is to have them under one con-
trol and management, so that the surface lines can serve as feeders
to the elevated or underground lines, an express service only to be
given on the latter, and a fare charged for the combined service
somewhat greater than the single five-cent fare.

In the congested districts of our principal cities, elevated or
underground lines, cither, or both, will find a true and valuable
field. The business sections of Chicago and Boston furnish prob-
lems of the most serious and complicated character, which are
only partially solved at present, and are likely to grow graver in
geometrical ratio as the years go on, and as the territory tribu-
tary to the business ceuters increases in area and population. It is
probable that the only permanent solution to congested district
problems in cities lies in subway or tunnel lines and loops in these
districts. These will take from the surface of the streets the enor-
mous crowds of people which at morning and evening hours of the
day pour into and out ef the tall buildings which have become so
necessary an evil in the modern city business districts. Boston’s
new subway is a decided, though not as yet a complete, success in
relicving congestion and saving time throughout a large portion
of the twenty-four hours. The new Boston elevated lines at pres-
ent under. construction will be of great assistance in this congested
district, passing as they do from its limits on the north and west
(the latter projected) to those on the south, and the managers of
the great city railway property in Boston have done wisely in con-
fining these elevated lines to the congested district and not carry-
ing them to a greater distance away from the business center. In
Chicago, the loop terminal of all the elevated lines, recently put
into operation, has been a great convenience to the people, and
has added largely to the traffic, but it is a question if it has not
even so scon nearly reached its train capacity, particularly on days
of its heaviest traffic, for on a recent holiday, no less than 65 per
cent of the trackage on one of the loop hines of the structure was
covered by trains, 1. e., they were less than a train length apart on
an avcrage.

THE PROBLEM OF MOTIVE POWER

No decisions which street rallway managers have been called
upon to make during the past ten years have caused them such
anxious solicitude, and have meant so much to the public and to
stockholders, as those connected with motive power Ten years
ago horse traction was almost universal, with the cable in use or
building on the heavy traffic routes of a few cities, and electricity
just coming into sight. To-day electricity reigns triumphant, hav-
ing displaced both horses and cable on nearly all the mileage of
Amcrican cities. A synopsis of thc reasons for this wonderful
revolution in transportation wmethods which has completely
changed ihe complexion of our cities and added new life and
vigor to their daily routine, will be of present as well as retrospec-
tive interest, inasmuch as the primacy of electricity, and particu-
larly of overhead wire electric traction, is still occasionally dis-
puted.

All motive powers may be divided into two classes, those which
make a car a more or less indepcndent unit on the streets, and
those which make it constantly dependent on some central source
of power. To the first class belong the horse car, the storage bat-
tery electric car, the compressed air car, and various forms of
gas, stored steam, petroleum and other motor cars. To the latter
belong the cable system and the electric overhead wire and con-
duit systems.

Independence in the car unit is a highly desirable thing. With
it comes minimum disturbance of the pavement or obstruction in
the streets with minimum investiment for installation; and with it

STREET RAILWAY JOURNAL.

[VoL. XV. No.s.

comes also an avoidance of the danger that the central source of
power may give out and stop the entire system or any large sec-
tion of 1t for a considerable period. There is no question that a
really successful independent unit system would be heartily wel-
comed by street railway managers, certainly as an auxiliary, and
would find a large field immediately ready for occupancy.

But there are serious obstacles to success. It is probably impos-
sible to devise a power generating and using system which will go
within the narrow space limits available in a modern popular car,
and which shall be capable of exerting as a maximum a power four
or five times the average amount required for the propulsion of
the car. Such a system can be placed in a dummy car and some
room left for passengers as well, but when one or more trail cars.
are to be drawn, difficulties of traction come up immediately. At
all times there is the impossibility of generating power in small
amounts with anything like the economy with which it can be
generated in large. If power be generated in quantities at some-
central station and stored in some one of several forms for trans-
fer to and use cn a car, that car is quite as surely dependent on
the central station as it would be were the power transmitted by
wires or cable, and is likely to give even more trouble through
the exhaustion of the stored power and the consequent stoppage
of the car on the line. Still another difficulty is found with so-
called independent car operation (except where electric moztors
are used as in the storage battery system), and that is the im-
possibility of producing a rotary motion without the use of an.
initial reciprocating motion, with all the latter’s well known dis-
advantages in the matter of wear of parts and reduction of tractive:
effort on grades, curves and in starting. Finally, such disagree-
able concomitants as odor, noise, or danger of explosion must be
excluded if the independent motor is to be an entire success.

Modern street railroading requires constantly increasing aver-
age speeds over city streets without increasing danger of accident.
With the short runs between streets and the many stops necessary
for taking on and letting off passengers, high average speeds can
be obtained only by means of high rates of acceleration in start-
ing, and correspondingly high braking effort in stopping. In
other words, maximum speed must bc reached as quickly as pos-
sible and kept up as leng as possible before brakes are applied.

Now, the one propeiling agency adapted for this peculiar class
of work, so far developed in the cutire transportation field, is the
electric motor, with its constant rotary effort, or torque, and with
its almost infinite capacity for automatically absorbing and trans-
forming electric power into a rotary effort. A little 25-h.p. car
motor can be overloaded 100 per cent or more if the occasion re-
quires, and will take power until its wires actually melt in the
process. There is no such reserve power in any form of recipro-
cating 1motion engine—no such constant torque and no such ease
of control. Compresscd air, stored steam, gas, petroleum and
other motors all have their possibilities of development, mechani-
cally and commercially, and when proven successful in practice on
any considerable scale, there will be certain portions of the general
transportation field open to them, but it is equally true that the
electric motor has intrinsic advantages such that it will never be
displaced in street railway service, while it is certain also that it
will reach into larger transportation work now performed ex-
clusively by steam locomotives.

Before proceeding further with clectric motors, a word should
be said about the cable system. 1t would appear at first sight that
here also is found a system which would fulfill the requirement
of maximum acceleration and braking possibilities, and conse-
quent high schedule speeds. Maximum acceleration can certain-
ly be obtained with the cable, as has frequently been demonstrated
by a surly or incompetent gripman, to the great discomfort of pas-
sengers, but no cable line can compete with a parallel electric line
in point of schedule speed for the reason that the maximum speed
is limited to the speed of the cable, and the latter must be kept
down to a point such that slippage through the grip is not con-
tinuous. In other words, there is little probability that cable cars,
once behind their schedules, can catch up to them unless by rare
good fortune in not being required to stop for passengers, while
with the electric cars there is always the possibility of flying
through the streets in the suburban or less congested streets so as
to make up time lost elsewhere. As a maiter of fact, the cable is
disappearing from American street railroads, partly because it is
not popular, as it is found that the people always prefer parallel
electric lines because of the greater smoothness in running, and
partly because of the greater economy in operation, demonstrated
again and again in our leading cities where both motive powers
have been used. The cable system is a complicated one with its
immensely costly and cumbersome construction, which requires
constant care and attention, and it is true, moreover, that a cable
line cannot be sectionalized to the extent than an electric line can
be done, to the end of minimizing the stoppage of traffic.

Granting, therefore, that the electric motor is the city trans-
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portation agency of the present and the future, there remain to
be considered the relative advantages of the overhead system, the
conduit system and the storage battery system. In spite of nu-
merous attempts to put the latter system upon a commercial basis,
it has not yet been demonstrated to the satisfaction of street rail-
way managers that it can be used with economy on a large scale,
or that good acceleration and grade climbing work can be done
where storage batteries alonc are dependent upon for reserve and
contingeney requirements. The equipment of the Chicago and
Englewood Street Railway with storage batteries is about the only

ambitious experiment on a secale that is now being tried in

this country, but abroad batteries are used quite largely and
successfully in what is called thc “mixed system,” in which the
overhead trolley system is used for suburban and outlying lines,
and storage batteries for the business centers. The great diffi-
culties in the way of storage battery work for transportation pur-
poses lie in the great weight of the batteries to be transported, the
deterioration of the plates, particularly when called upon for the
widely varying power requirements of a street car, and the some-
what sluggish action of the cars in acceleration. It is by no means
unreasonable to hope, however, that improvements will come in
this line such that commereially successful storage battery cars
may be made possible.

The central station method of operating street railway systems,
particularly by electricity, has many intrinsie advantages. In the
first place, power can be generated at such stations in large quan-
tity and at extremely small expense. It is probable that in the
largest street railway power station in the world now building in
New York, the cost of power will be reduced to three-quarters of
a cent per car mile, or less than 8 per cent of the total operating
expenses of the system, this cost including all losses of generation,
conversion, transmission and reconversion. The inherent advan-
tages and possibilities of elcctric transmission for power purposes
are such that it is difficult to conceive of a more perfect adapta-
tion of means to the desired end. When, however, the matter of
transmission is taken up in detail, three methods present them-
selves for selection, the overhcad wire system, the open slot con-
duit system and the surface contact, or “‘Button system.”

The overhead wire system is the one in almost universal use,
and the wisdom of its adoption has becn completely justified 1n a
large majority of cases. It is inexpensive to install as compared
with the other two systems; it is, when well put up, probably more
economical than either, and troubles can be easily located and
quickly remedied. Tts chief disadvantage from the public point
of view is the so-called unsightliness of poles and wires. In the
early days of electric tiaction, there was certainly grave cause for
complaint about this feature, bhut since then the improvements
have been so radical that it has no longer great force, while the
danger of falling wires and of obstruction to fircmen in the dis-
charge of their duty has also been done away with to a very large
extent, so that there are to-day as few accidents of any kind from
the operation of trolley cars in our principal citics as could possi-
bly be expected in view of the immense number of passengers car-
ried, and the congested conditions of the streets.

The surface contact, or “button system,” is not in use on any
large scale in this country, but a large installation has just bcen
made in Monaco, which is said to be working successfully. The
chief trouble with this system lies in the employment of a great
number of pieces of mechanism more or less complicated, and
liable to failurc, the number usually being 500, at least, per mile
of single track. Theoretically, the system is an excellent one and
has many points of advantage, hut it has not come into common
use as yet, and time only will teil whether or not the mechanism
can be kept in good working order indefinitely without constant
danger of “tie-ups” or delays.

The open slot conduit system is in use in America only in New
York city and Washington. In New York it has cost probably
ten times as much as an overhcad system would have cost to ac-
complish the same rcsults, and its operating expenses are prob-
ably about the same as, or perhaps slightly less than, those of the
equivalent overhead trolley system.

The city of Glasgow, Scotland, in common with many other
British and European cities, has before it to-day the problem of
determining which of these three varieties of clectric traction
shall be adopted. Glasgow has had somc cxperience with the
overhead system, and knows that it is reliable, reasonable in first
cost, and economical in operation. The favorable results obtained
on the conduit lines of New York, Washington and a few Euro-
pean cities, have been studied in Great Britain and elsewherc with
the grcatest care and interest, and yet it has becn determined in
Glasgow and other places to use the overhead system in preference
to the conduit. The fact is that it is only in cities where great
traffic density obtains, and where the milcage to be equipped is
comparatively small, that it is possible to pay interest upon the
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enormous investment rcquisite for the conduit system, and this is
particularly true if this investment has to be piled up upon that
for previous improvements, such as the equipment of horse lines
with the overliead system. Moreovcr, the climatic conditions must
be favorable in order that suecess with any form of conduit sys-
tem may be assured, and the sewerage system must be perfect, for
unless the conduit can be kept perfeetly clean and free from snow
or aceumulations of water, serious eleetrical troubles will occur,
whieh may tic up a railway in wlole or in part. If the street rail-
ways in this country now operating on the overhead electric sys-
tem were compelled to change to the conduit system over their en-
tirc lines or any largc portion of them, financial ruin would un-
doubtedly be the consequence.

All these problems of motive power have had to be faced by
managers in this eountry, and ar¢ now beforc the tramway mana-
gers of Europe. They are wise in their generation who have
tooked, and arc looking forward to the future of their properties
and of the cities in which they are located, and who recognize the
importance of the part which local transportation plays in the on-
ward march of a great and constantly growing city. The real in-
terests of the pcople and of the private capital engaged in street
railroading are, or should be, substantially the same. The ideal
system for both is one whieh can be handled with the greatest
certainty in operation, and which can be indefinitely extended
into suburban territory in advancc of population without too great
cost and without the necessity of transfers, and which can be built
at minimum expense for the advantages given. Tt cannot be for
the public interest to load down street railway companies with
constantly inereasing burdens, such as the adoption of the most
costly forms of motive power, if cheaper would answer the pur-
pose, for by doing so they thus postpone still further the time
when any reductions can be made in fares or a system of profit
sharing with the city can be established.

THE PROBLEM OF CARS AND CAR SERVICE

Upon the character of thc cars and the car scrvice of a street
railroad depends largely the gross revenue which will be derived
from thc public. One of the key notes to sucecess in handling
strect railway property is to bring about to the greatest possible
extent “short distancc riding.” The number of times that a car
can load up and empty itself upon a trip governs the success of
that car from a profit-earning standpoint. For this reason it is
essential that cars be run frequently enough to make them a con-
venience to those who would walk were not the opportunity of
riding offered on the instant. But on the other hand, the fre-
quency is limited by the numbcr of people who could by any pos-
sibility be induced to ride. In practicc the manager has to ex-
periment with car frequency until he strikes that which will bring
about maximum earnings, and at this point it is not far from the
truth to say that the public is well served.

The car service tnust also be rapid, for the short distance rider
takes a car not only because it is right at hand, but also because
he can save some minutes in getting to his destination.

The car must be comfortable and well lighted, by windows in
the day and by lamps at night, for the further advantage and at-
traction of the traveling public. Never has there been such atten-
tion given to the comfort and convcnience of the people as in
these days of electric traction. When the investments are large,
the business required to maintain that investment must also be
large, and the margin between success and failure is so small that
an inferior or unpopular service means a loss of business suffi-
cient to turn the scale. Tn some of the Western cities, St. Louis
in particular, where several companies are competing for business
in the same territory, there have been developed many novel and
attractive types of cars to the advantage of the public if not of
the companies. The carrying of traffic is so delicately adjusted
in cities like St. Louis that oftentimes the appearance of ten or
fiftccn new and beautiful cars on a given line has meant an in-
crcase in receipts on that line of hundreds of dollars a day, and
a corresponding diminution on the lines parallelling it. These
other lines, finding it necessary, of course, to get back their traffic,
have been forced to order even better and more attractive cars.
In the old horse railway days, 12-ft., 14-ft. and 16-ft. closed cars
with longitudinal seats, and six or seven-bench opcn cars with
eross seats werc in almost universal use, though many railways
denicd themsclves and the publie the luxury of the open cars. To-
day ears range in length from 20 ft. to 4o ft., and a 16-ft. car looks
almost as small and as much out of place as the old r1o-ft. and
12-ft. cars of the horsc railway era. With these longer cars has
comc greater stcadiness in riding, and trucks have been greatly
improved to the end of bringing this about. The West, always in
advancc of the Fast in obtaining beauty and convenicnce in rail-
road passcnger trains, is somewhat in advance of the East also in
strect railway cars, and in St, Louis, Milwaukce, Denver, San
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Francisco and clsewhere, will be found some of the most bcauti-
ful travel attracting street cars in the world, with cross seats,
center aisles, broad windows, window guards, electric signals and
elegant fittings throughout.

Somewhat strangely, perhaps, the almost universal foreign cus-
tom of providing roof seats on tramway cars has not been popular
in this country, the reason appearing to be that such cars are bet-
ter adapted for slow specds than for high, and for countries whose
peoples do not place upon time the same value that Americans do,
for there is no question that it would be impossible to keep up the
present schedule speeds on Amecrican street railroads if the cars
were obliged to take time to load and unload passengers to and
from the roof seats, while thc danger of accident to people not
used to climbing up and down the stairs while cars are in rapid
motion would be considerable.

The manager or employee who lays out the schedules of a street
railway has in his hand when doing this work thc opcrating profits
of the enterprisc.  If he is too niggardly with car mileage, he
saves a little in expenses, but may perhaps reduce gross income
by a far greater sum than the savings. If, on the contrary, he is
extravagant with car mileage, he may increase expenses far
more than income. The mean is indeed a golden one, and worth
a never-ending series of experinients to determine the maximum
traffic and profit possible to be derived from any given line. In
more than one instance, a languishing or unprofitable enterprise
has been turned into a vigorous and profitable one by the mere
application of common sense principles to the car service.

THE PROBLEM OF TRACK AND ROADBED

The introduction of longer and heavier cars, a much more fre-
quent service and a self-propelling power which needs to obtain
a grip on the rails, has enormously increased the difficulties of
the track problem for street railway companies, and on all sides are
being heard complaints that joints are wearing out, rails are show-
ing excessive wear in spots, leading to unevenness of track, and
that the repairs and depreciation of roadbed for electric traction
have been underestimated. The most heavily worked track and
special work of the larger cities will stand hardly three years of
service, and the life of electric track varies from this period to ten
or twelve years as a maximum, according to our present expcri-
ence. When it is stated that it costs from $10,000 to $25,000 a
mile to replace track, it can easily be scen how serious is this
problem, and how great a burden upon the finances of a company
is the track repair and depreciation account. In the few places
where street railway profits seem excessive, therefore, such bur-
dens as these, which are yet, in all their seriousness, of the imme-
diate future rather than of the present, should be remembered.

THE PROBLEM OF FARES

In this country a uniform five-cent fare is almost universal; in
other countries a variable fare, based on distance traveled, is
equally universal. There is something more than a mere financial
policy involved in the discussion of the fare problem. Broadly
speaking, a uniform fare means depopulation of the tenement
house districts and settlement of the suburbs—means a clean, happy
life in purer air and better surroundings—means individual homes
and plenty of room for the children. A graded fare means enor-
mous density of population in the heart of the city, scanty subur-
ban settlements, pale faces, sickly children and a miserable home
life for the masses. These words are not too strong, nor is the
influence of street railway fares upon these living conditions ex-
aggerated. The difference between the street railway track mile-
age and investment in our principal cities and those of equal size
abroad is something amazing. Compare, for cxample, Brooklyn,
Glasgow and Boston, three cities of about the same size. Brook-
lyn, with a population of about goo,000, within five-cent fare limits,
has over 500 miles of track; Boston, with 700,000 population, has
325 miles of track; while Glasgow, with 800,000 population, has
but 77 miles of track. The total street railway investment in
Brooklyn is ncarly $100,000,000, in Boston is over $25,000,000, and
in Glasgow less than $4,000,000. The 800,000 people of Glasgow
are distributed over but 23 sq. miles of tcrritory, and the popu-
lation in the city is therefore about 35,000 per sq. mile; Brooklyn’s
000,000 inhabitants live in a 45-mile arca, and have a population
density of but 25,000 pcr sq. mile, while Boston’s 700,000 inhabi-
tants are happy in 122 sq. miles of area, with a population density
of but 5700 per sq. mile. Is not the uniform fare principle justified
by these figures alone?

For five cents a citizen of Brooklyn may travel more than 10
miles. A citizen of any of our gieat cities can travel 10, 15, or
even 20 miles. In doing so he inflicts a loss upon the company,
and if there were a large proportion of the total number of passen-
gers carried who traveled so far, or even 5 or 10-mile distances,
our city railway properties would be continually unprofitable and
probably insolvent. It is in the short-distance riding that the
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losses are made up, and it must, therefore, in frankness be ad-
mitted that the short distance rider pays part of the fare of him
who rides the longer distance. This is an apparent injustice, which
cannot, however, be remedied unless the whole principle and
policy of American street railroading be radically changed, and the
effect of the change would be undoubtedly disastrous from a so-
ciological point of view, tending to check the expansion of cities
into the suburbs and increase the congestion of life in the centers.

Is the present five-cent fare too high, and can it be reduced with-
out consequent disasters to street railway companies? Both these
questions can be most emphatically answered in the negative. The
street railway companies of to-day are giving to their patrons a
maximum ride two or three times greater than that given for the
same price ten years ago, and an average ride at least 50 per cent
greater; they arc giving them a speed in transit from 50 to 100
per cent greater, and are providing them with cars cleaner, finer,
better lighted, and in all respects superior to the old regime. Is
a mere change of motive power irom horses to electricity a magi-
cal thing that can multiply wealth as by a philosopher’s stone and
make all things possible? No. The street railway companies of
the country are by no means unduly prosperous to-day. In fact,
too many of them are struggling under far heavier burdens than
ever ought to have becn put upon them by the people. In Phila-
delphia, for example, the right to change the motive power from
horses to electricity has been granted on condition that the street
railway company shall lay down new pavement and permanently
maintain this pavement on over 400 miles of street within the
city limits—a condition more onerous perhaps than that ever be-
fore laid upon a quasi public industry, and one which will make
the payment of excessive dividends or a reduction of fares impos-
sible for many years to come, if not forever. Take twenty of the
great street railway properties of the country, none earning less
than $1,000,000 gross per annum. Their aggregate capitalization
in bonds and stock outstanding is nearly $500,000,000; their aggre-
gate gross receipts are about $67,000,000; their apparent operating
expenses (including taxes) are about $42,000,000, or 63 per cent of
the gross receipts, and the percentage of apparent earnings from
operation amount to barely 5 per cent on the total capitalization.

“But these properties are overcapitalized,” it will be said.

Admitted.

Suppose I assume, too, for the sake of the argument, that the
overcapitalization is 100 per cent—that the real accumulated cash
investment in all these particular properties is not $500,000,000,
but $250,000,000. This certainly would seem to be an assumption
sufficiently sweeping to suit any critics, and is far larger than the
fact.

As a result we have apparent net ecarnings equivalent to a return
upon investment of 10 instead of 5 per cent. Is this larger figure
too great for risks so serious as those which have to be taken by
investors in street railway properties?

But this is not all. These twcenty properties are not now in
reality earning 5 per cent on their $500,000,000 of their capital
liabilities, or 10 per cent on half this amount. They are know-
ingly or unknowingly deceiving themselves in the matter of main-
tenance, and some day there will be a reckoning in consequence.
In other words, their percentage of operating expenses to gross
receipts is much more than 63 per cent, and perhaps hardly less
than 75 per cent, and they are probably earning on an average but
4 per cent or less on their capitalization.

THE PROBLEM OF TRANSFERS

To most people, no doubt, the transfer problem appears a very
simple one. Surely it would seem that no more just and reason-
able demand could be made on a street railway management than
that a passenger should be allowed to ride from any point within
a city to any other for a single fare, particularly if the entire sys-
tem is owned by one company, and if the city is a small one. Itis
on deeper investigation only that the real difficulties appear.
Broadly speaking, it may be said quite certainly that hardly a
street railway manager in the country would object to the simple
proposition outlined above if that were all there were to the p-ob-
lem. It is not of serious importance to him whether a passenger
complete his ride on the original car or on a connecting one. The
trouble is found in limiting the use of transfers to their entirely
legitimate purpose without running against sheer dishonesty on
the part of the public, and on that of the company’s own em-
ployees. The entire transfer problem is one of preventing this dis-
honesty and of nothing else. To prevent conductors from re-
placing cash fares with transfers is possible only by the most
careful comparison of returns and records in connection with a
more or less complete detective force, and the cost of this com-
bined service is often very large. But a more serious trouble than
this by far is found in the “swapping” of transfers by, for example,
clerks in the same offices living in different parts of the city, or by
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their improper use in other ways for return or continuation trips,
and in the actual giving away or selling of transfers taken for
that purpose at the close of the honest trip. There are not a few
cities in which the routes are so peculiarly laid out as to make
it practically impossible to put into effect a transfer system which
cannot be thus tampered with to a most serious extent, while in
all cities there is a more or less large percentage loss from illegiti-
mate use. The fact that in nearly all cities of America the street
railroad companies have conceded some form of transfer accom-
modation and are standing the consequent loss in receipts and in
operating expenses, should be credited to them as a partial offset
for some of the things which they have been obliged to refuse the
public.
THE AVOIDANCE OF ACCIDENTS

In the operation of many cars through crowded streets of cities,
it is inevitable that there should be accidents, trivial and serious,
from the running down of a peddler’s cart to the killing and majm-
ing of a carload of passengers. The fact that the trivial accidents
are so few and the serious ones so extremely rare in proportion to
the number of passengers carried and to the number of obstruc-
tions, human and otherwise, in tlie streets, points to the remark-
able care which is uniformly exercised by the employees of our
great companies working under carefully established rules. Dur-
ing the year ending Sept. 30, 1897, the street railway cars of the
entire State of Massachusetts ran 61,577,917 miles, and carried
308,684,224 passengers. The number of accidents of all kinds was
so extremely small that the cars traveled on an average over 48,000
miles before injuring a passenger, and about 83,000 miles before in-
juring any one in the streets or highways through which they
passed. The number of fatal injuries was only one for each 200,-
ooo miles traveled. The number of fatal injuries to passengers was
but one for each 30,000,000 carried. This is a marvelous record
considering the character of the “‘rights of way” which street rail-
ways possess, and indicates the most careful attention to safety in
travel.

Accidents may be minimized in number, first, by reducing
speeds of cars indefinitely; second, by increasing braking power;
third, by the introduction of some form of fender or protective de-
vice; fourth, by the selection of employees who will exercise care
in the handling of cars, and fifth, by the education of the public it-
self to treat the cars with respect at all times. Speeds will in-
crease rather than decrease, for the constant effort is and will be,
in America at least, to save time at the expense of concurrent dis-
advantages such as even that of injuries to passengers and way-
farers, and if the proportions dc not rise to extraordinary figures,
the public will not suffer the caricssness or misfortune of the very
few to interfere with the advantage of the immensely greater num-
ber. The remedy must be sought, therefore, in the other direc-
tions named, and will, as a matter of fact, be found in the combina-
tion of all. The public, whether on foot or in vehicles, is daily
learning to keep out of the way of street cars, and the lesson of the
true economy of good employees has been well learned by street
railway companies. No entirely satisfactory braking system of
general application has yet been found, but the power of mechani-
cal brakes has been enormously increased since the advent of
electricity, while air and electric brakes for the higher speeds of
interurban work have been developed, not perhaps to the highest
point possible to reach in future, but to one of present commercial
and effective value. Fenders are yet a necessity, though a trouble-
some one, and it is hard to see how their use can be avoided even
with the best braking appliances.

THE MANAGEMENT OF EMPLOYEES

It is within the power of the street railway manager to exert an
influence for good or for evil—towards better things or worse—
in the lives of hundreds or thousands of employees. He can ar-
range their hours so as to keep them constantly on the move be-
tween home and work, or so as to give them long free periods of
time within desirable hours. He can harass them with a multitude
of rules, or deal with them as reasonable beings with comparatively
few rules. He can make them loyal and enthusiastic in the ser-
vice of the company, or disloyal and indifferent to its interests.
Upon his treatment of employees depends the success of his ad-
ministration more than upon any other of its features.

The new street railroading of to-day has brought into service a
much more intelligent grade of employees than was found in old
horse car days. Then it was only necessary that a driver should
be able to handle horses with reascnable care and to maintain the
schedules through the streets. The conductor was watched with
the most jealous care to prevent dishonesty. Uniforms were rarely
seen, and the morale of the men was undeniably poor.

To-day, the entire force of employees, particularly in the trans-
portation department, is composed of trained men, neatly uni-
formed and with quick and intelligent minds. They are, and must
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be smart, “snappy” and businesslike in the conduct of their work.
The conductors and motormen must know many things about
their cars, which were never required from the horse car force,
since blockades must be prevented and the road kept in operation
at all hazards. As a consequence, the present employees can be
made to feel proud of their work and their opportunities. The or-
ganization is more complicated, the chances for promotion are
better, and the conditions are in all respects improved. The most
successful managers of to-day have put their systems far beyond
the danger of stiikes by making friends with their men, and put-
ting certain influences into play among them, which enormously
increase their esprit de corps.

The most important of these influences perhaps is that of in-
crease of pay with length of service. In the old days, the wages
of a conductor or driver were no greater to the man of twenty
years service than to the six months fledgling. All were trcated
alike, the theory being that the work was the essential thing, not
the man. As a consequence, disaffection was easy to create in a
body of employces. The long service employee felt, indistinetly
perhaps, but none the less certainly, the injustice of putting him
on a level with the new man, and felt, too, that there was nothing
for him to look forward to in the future. All men were equal in
the labor meetirgs, and a knot of the disaffected could sway the
entire body of employees.

It is easy to understand the restraining influence brought about
by the adoption of a graduated wage scale in a body of employees
of this character. Suppose, for example, that this scale runs from
$1.75 to $2.25 per day, the minimum being received for the first
year’s service, and a five-cent per day increase being granted for
cach subsequent year, so that only after ten years’ service will the
$2.25 rate be obtained. We have, therefore, in such a force, ten
different bodies of men, each growing better and better satisfied,
and more and more conservative as the years go by. Each takes
a pride and pleasure in every increase of pay, looks forward to
still better things, and considers the entire wage scheme reasonable
and just. The chances for disatfection are confined to the newer
men and the influence of all the others is a restraining one, not
only because of their self-interest, but also because of their longer
experience with the company’s methods and the consequent value
of their advice. In the remote contingency of a threatened strike,
the employees cannot go before the public with as strong a case
as they could were the average wage rate $1.75 or $2; for ex-
ample, since the company can show that it is really paying the
higer wages demanded for experience and ability, and it is the new
and untried men who are making the trouble.

Another influence of much the same general character is the
adoption of the “service stripe” pian of recognizing length of ser-
vice. The man who carries on his sleeve one, two, three or four
stripes, signifying an equal number of years of service, or one or
more gold stripes, signifying five years each, feels the responsi-
bility of his position, and feels a self respect which shows imme-
diately in his care of the traveling public, and which in turn com-
mands 1espect from that public. He is identified with that com-
pany, its interests are his and will be guarded. The officers of the
company themselves shiould have, and do have, as a matter of fact,
great respect for the older employees, and the entire force, from
the president dcwn, is welded together more and more closely
as the proportion of the long service men increases.

Still another good influence aniong the men is that of promo-
tion to positions of higher respousibility, and the sooner street
railway ccmpanies realize this and put the principle into practice,
the better will be the results they obtain, and the more nearly will
they approach the stability and strength which the railroad in-
dustry has gained by the security in tenure of office and chance
of promotion which has been for many years granted to railroad
employees.

The principle of competition 1n the conduct of the street rail-
way business has not as yet been introduced to nearly the extent
that its value warrants. In the maintenance department, for ex-
ample, piece work as against time work could probably be adopted
with considerable advantage. A man will always work harder and
more intelligently and adopt better labor-saving methods if the
fruits of his work are to be given him in greater remuneration,
and while careful inspection of such work is, of course necessary,
the conditions under which street railway repairs are carried out
are such as to make such inspection feasible and efficient. The
experiment has been tried in one or two cases with excellent re-
sults.

Another place where the competitive idea can be introduced is
in the management of the power used by cars. It is well known
that motormen, as a rule, waste power enormously by the im-
proper handling of controllers. In many cases this is done care-
lessly without much thought of results. In others it comes from
a disposition to play with the immense force at the command of
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the motorman by the mere movement of his hand. The results of
this misuse of the controller are seen not only in the power cost,
but also in increased depreciation of motors through constant use
of excessive currents. Now the very simple plan of placing in
each car a wattmeter to measure the power which is used by that
car, and of taking regular readings of this wattmeter at the end
of each run, has accomplished in ore or more instances, and would
accomplish in practically all, remarkable results in the saving of
power and of depreciation, for the moment that a motorman is
called to account for using more power in going over a route
than another motorman uses, that moment he begins to be more
careful. In one case recently made public, a saving of 33 per cent
in the cost of power was effected by this simple method.

The street railway employees’ associations, with their cor-
responding club-rooms, gymnasiums, baths, libraries and monthly
and annual entertainments, together with the provisions for death
benefits, etc., tend to bring the management and the men nto
closer union, and are always to be encouraged as valuable ad-
juncts to the regular work. The library feature, which has been
lately introduced on at least one large system, brings the home
influence into play in behalf of a management, tending, however
slightly, to cause the women of the family to exercise a restrain-
ing influence over the men in {imes of thrcatened strikes.

Broadly speaking, the modern street railway managcment, as
distinguished from the older formis, brings men into closer com-
munion with the official staff and creates in them a self respect and
manliness of character which is the best possible security against
trouble. Those managers who bave adopted these broad gage
methods and have been genuinely solicitous for the well being of
their men, have been successful to a remarkable degrce in securing
the personal loyalty of the latter, and in strengthening their own
position and that of their company in the community.

TIE ADVANTAGE OF COMBINATION

The public gains, or ought to gain, with combination of mu-
nicipal service cnterprises. No principle in practical sociology is
better established, perhaps, than that which grants to public ser-
vice industries in municipalities the right to bc regarded as “‘natu-
ral monopolies.” It can ncver be to the pcrmanent advantage of
the people to have two lines of street railway serving the same
territory on the same or parallel streets, while it is a distinct dis-
advantage to have separate companies serving different scctions of
the city. A transfer system between independent companies is an
impossibility on any fair basis, while thc almost universal result of
a consolidation of several different companics in a single city is
the immediate granting of transfer rights, and an immense saving
to the people. This one advantage alone is a sufficient raison d'etre
for consolidation, but in addition to this there are others. The en-
tire transportation of a city can be operated by a single company
on broader lines and to the far better service of the people than can
be done by two companies. Economies can be introduced and
more liberal expenditures in other directions made possible,
through routes can be established along the lines of customary
travel, and in many other ways the people will be benefited.

The eccnomies effected in the sireet railway administration are
numerous. Instead of several power stations, one or two of the
best on2s only may be kept in scrvice and the cost of generating
and distributing the current may Le¢ minimized. A better service
may be given with a smaller number of cars than before, the offi-
cial salary list may be reduced, the principle of division of labor
may be introduced into shops, repair force, etc., and the day when
fares may be made lower to the people will be brought distinctly
nearer.

There is also much to be said in favor of the consolidation of
street railway and electric light and power interests. The great
difficulty with electric lighting stations to-day—a difficulty which is
keeping up the price of light and power to materially higher
figures than ought to be possible of attainment—is the fact 1hat
the stations can be loadcd up to their capacity for but a few hours
out of the twenty-four. This puts the working forccs to a dis-
advantage, leaving them comparatively idle for many hours, and
reduces the economy of the engine or leaves a part of the plant
idle, which thereby earns no interest upon its cost. If the market
for power can be increased and the loads distributed fairly evenly
over the day, the cost per unit of power delivered will be far less
than at present, and the price can be corrcspondingly reduccd.
The consolidation of all electric power using interests will tend
to bring about this result, and is therefore to be favored on the
grounds of public as well as of private gain.

THE FROBLEM OF MAKING A FAIR BARGAIN WITH THE CITY

I have purposely left this most important problem till the last
because it is only through a more or less clear understanding of
the nature of the other problems kereinbefore discussed that the
true character and difficulties of this one can best be understood.
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There are, and will unfortunately continue to be, a great many
false theories and ill-advised schemes put forward to solve the
problem of how to best handle niunicipal service enterprises and
to relieve the tension now existing between municipalities and
private companies. The truth is that there is no one method of
universal application. It is as foolish to assert that municipal
owncrship of everything in sight will bring the millennium imme-
diately as it is to hold that municipal ownership has no place what-
ever in the management of public service enterprises. There is
a sharp distinction between that class of services which a city has
to itself use in whole or in part, such as, for example, sewerage,
water supply, gas and electric light, etc., and that class which it
does not use, such as transportation. An attempt to control the
former class may be defended on the ground of wise economy in
city expenditures. An attempt to control that latter has for its
basic purpose an idea either of obtaining revenue by indirect taxa-
tion or of giving a service to the people at actual cost.

Under all circumstances and with all kinds of enterprises, it is
true that municipal corporations, in which responsibility for re-
sults is so greatly subdivided, cannot, theoretically, and do not,
historically, conduct business enterpriscs with economy or effi-
ciency, while even more important than the question of niere
money saving or waste comes the undeniable fact that the trustees
of municipal funds cannot possibly manage these funds on broad
lines, or with the calm confidence in the future justification of
present expenditure that private capital would have. The tax-
payers would not suffer the imposition of present burdens for the
benefit of posterity, at lcast without a storm of criticism which
would render the positions of the trustees difficult or untenable.

The transportation enterprise, particularly, is one where invest-
ment must be made without regard for present profit if the growth
of the city on right lines is to be kept up. For this reason and en-
tirely independent of the mere qucstion of possible revenue to be
derived by a city from the operation of its street railway system, I
believe firmly that it would be utterly unwise to place the control
of a city’s transportation agency in other than private hands. I
believe that in practically all cascs the true solution of the prob-
lem of relations betwecn a city and its strect railway system 1is
found in granting to the latter private ownership and operation,
complete monopoly, perpetual franchises and a system of perpetual
profit sharing with the municipality, joined to a remission of
charges to the public if, and whenever profits come to be suffi-
cicnt for that purpose.

By a policy of this kind it is possible:

1—To avoid pledging the city’s credit for making the necessary
original invcstment.

2—To placc upon private capital the burden of all losses realized
or contingent.

3—To obtain for the city an equitable share of all profits actu-
ally realized.

4—To avoid the crcation by the city of a complex bureaucratic
organization with its attendant political dangers.

s—7To secure for the benefit of the municipality, its people and
the private capital invested the undeniable bcnefits of private man-
agement as affecting profits, perfection of service and direct re-
sponsibility.

6—To secure for the municipality, the people and the private
capital invested, the true pro rata shares of each in the additional
profits coming with municipal development in the future.

When all the safeguards possible to devise shall be thrown
around a municipal contract of this character, it will be found
that the street railway problem in that particular city is solved for
all time, and in a fair and equitatle manner. Thenceforward the
municipal government and the street railway corporations will
work together to build up and develop on its broadest lines the
municipality of whose interests they are, at once, guardians and
servants.

&% &
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Electric Traction and Its Application to Suburban and
Metropolitan Railways *

BY PHILIP DAWSON

There are practically threc methods of handling electrically the
traffic on a railway, namely:

1. By locomotives or motor cars hauling a train of trailer cars.

2. By independent motor cars.

3. By a set of indcpendent motor cars formed into a train and
handled from the front car or from a so-called controller car.
Each car, however, can be separated from the train, and it then be-
comes an independent motor car.

* Abstract of paper read before the Society of Arts, London, March 21, 1899.
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As regards the supply of the necessary current for the motors,
there arc three distinct methods:

Firstly. By accumulators or storage batteries which may be
carried cither on the motor car or locomotive, or on a tender.

Secondly. By having a car containing a stationary engine, dy-
namo and boiler, which supplies the necessary current to the mo-
tors on the cars comprising the train of which it is part, and as
proposed by W. Heilmann.

Thirdly. By continuous or multiphase current supplied directly
from a generating station or from a sub-station which, in its turn,
gets its supply of encrgy from the main station, the current becing
distributed cither in the form of direct or polyphase to conductors
running along the lincs, and from which the power is supplied,
through sliding contacts on the cars to the motors.

The two former methods, as far as this paper is conccrned, will
not be discussed, as sufficient data are not available to justify their
being considered.

The system of transmission of energy to the motors by means
of conductors laid along the track, will therefore alone be con-
sidered.

This method allows of several variations as far as the genera-
tion and distribution of power is concerned, amongst which the
chief may be set down as follows:

(a) Omne continuous current generating station supplying cur-
rent dircct to contact rail. Where drop in pressure owing to dis-
tance becomes excessive, a negative “booster” may be used—it
serves, so to speak, to pump back the current to the station, and is
self-regulating, not taking at any period more power than is actu-
ally required to pump the currcnt back. Should there be one or
two lines too long to c¢nable them to be worked this way, poly-
phase high tension gcnerators should supply the power to one
or more sub-stations along the line, as may be found necessary,
in which rotary converters are located, which transform the cur-
rent back into continuous. The polyphase generators to be driven
by continuous current motors in the generating station. As an
example of such a station, the new Dublin tramway power house
may be taken.

(b) One ccntral station generating continuous current with sub-
stations in which accumulators are located along the road, and
which are charged by mcans of a booster and special cables. As an
example of this system, the Lceds tramways may be taken.

(¢) A series of stations, as described under (@) and (b), situated
at various distances and connected together one with the other.
As an example of this, the tramways and light railways in and
round Boston, Mass., may be taken, owned by the Boston Elevated
Railway Company, which has absorbed the well-known West End
Company.

Data of Boston Elevated Railway.
Track miles operated ..........

5 B s SR EEAS R REEEE S 305
Numberof cars....oouvii .. 2,648
@ar miles qun. during 1808w w s swemswmes sswsmes s S 20,787,000
Passengers carried during 1808....................... 172,764,300
Number of power stations...........ovvviveiennnenn... 5
Total capacity of power stations in kilowatts........... 16,100
Total rated indicated horse power of engines......... 24,000

(d) A power station generating polyphase currents, which, by
means of static step-up transformers, are transmitted at tensions
which run from 2500 to 40,000 volts to sub-stations where static
step-down transformers reduce them to pressures of 300 to 350
volts, the current at this pressure enters rotary transformers, which
deliver direct current at 500 to 550 volts to the line. As an ex-
ample of this latter system, the Central London Railway, which is
now under construction, may be mentioned.

(e) A three-wire system with continuous current, the rails or
return forming the neutral wire. This has been tried and found
wanting, and the engineers of the Central London Railway most
carefully investigated its possibility and decided in favor of poly-
phase transmission and rotary couverters, and rightly so.

From careful calculations and the investigation of what has been
done both in Europe and America, there is no getting behind the
fact that for any power station which will exceed 4000 kw. in ca-
pacity, the polyphase system is nearly certain to prove commer-
cially the only admissable one. This statcment is upheld by such
an authority as H. F. Parshall, M. 1. C. E. It is evident that in the
particular cases at present under consideration (suburban and
metropolitan communication), more than 4000 kw. will be under
consideration, and therefore nothing, as far as the power station
and transmission is concerned, but polyphase currents will be con-
sidered.

There are two distinct varieties of service to be catered for.
One that on a system like the Metropolitan and District, where
the stops arc frequent and the runs short. The other the case of
long distance lines with few stops. In the present paper it is only
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proposed to considcr the first varicty. In this case the use of
polyphase motors need not be considered, as for work entailing
frequent stopping and starting thcy have not up to date proved
satisfactory. .

A short examination of the importance of rapid acceleration on
lines having stopping places at short intcrvals is interesting.
Practical experience with electrically-driven motor cars, or loco-
motives on the experimental track of the General Elcctric Com-
pany, at Schenectady, has proved that it is perfectly feasible to
attain a speed of 30 miles an hour ten seconds after starting from
a standstill. Assuming a level track, and that during sixty-five
seconds the current is cut off, and the train allowed to coast, that
the brakes are then put on, the train will be brought to a stand-
still fifteen seconds latcr, and the total time from start to stop will
be ninety seconds. Under these conditions it will be found that
the average speed will have becn 23.16 miles an hour, and that the
total distance run will be about .55 of a mile. Assuming that in-
stead of attaining the 30 miles an hour in ten seconds, it took thirty
scconds, and that this full speed of 30 miles an hour was kept up
for forty seconds longer, and the brakes then put on, the train
would be brought to a standstill in nincty seconds, and the average
speed weculd work out as 21.66 miles an hour, or an average speed
of about 10 per cent less than in the previous case, the consump-
tion of power, however, being much greater.

It is cevident that the most important point is to attain a high
average speed, and to keep the maximum speed attained as low as
possible, as by so doing less power is required in braking the
train, and also less power is rcauired to run the train. The time
between the moment when the maximum speed is attained, and
when the brakes are put on, should be at least from four to six
times that required for stopping the train, so as to allow for errors
in judgment on the part of the driver, and also to enable him to
make up lost time. On the Manhattan Elevated Railway, in New
York, the trains which are drawn by steam locomotives take
twenty seconds to attain a speed of 14 miles an hour, or less than
half the speed in double the time as compared with electric traction
just mentioned.

A much larger current will be required to attain a rapid accelera-
tion than to attain a slow one, but the current will be required dur-
ing a much shorter time, and the total energy supplied will be less
in the case of rapid than of slow acceleration. This fact must not be
lost sight of when calculating the feeders for such a system, and
the train service should be arranged in such a way that as few
trains as possible start together. Furthermore, the more rapid the
acceleration required the larger will the motors have to be, and
therefore there will be a limit, above which it will not be advan-
tageous to push the rapidity of acceleration. In new tunnel lines,
such as are now being constructed all over London, it will be
evident that it is an advantage to have the stations built with a
down-grade for the trains to start, so as to help the motors and
reduce the current required at starting, and that similarly it will
be an advantage to have an up-grade when nearing a station, so
as to reduce the amount of power required in braking. By prop-
erly choosing these gradients it is found that a total economy of
from 40 to 50 per cent in the total power required by a train may
be made. According to Mr. Potter’s tests it was found that during
acceleration an average power of 32 amps. per ton of weight of
train was required.

From a comparison of the actual results obtained on the elevated
electric railways of Chicago and on the Metropolitan & District
line in London, we see that whereas the maximum speed of 25
miles an hour is obtained in ten seconds with electric traction, it
takes thirty-three seconds to do it with steam locomotives—and
that whilst the electrically propelled train could do the distance of
1880 ft. in sixty-six seconds, with steam it would take ninety-three
seconds, or nearly half as much time again. If in the case of elecc-
tric traction the power is cut off the moment the maximum speed
of 25 miles an hour is obtained, and the train allowed to coast be-
fore the brakes are put on, the distance considered would be done
in seventy-six seconds. The steam-driven train even then would
take more than 25 per cent more time to do the same distance.

Having tried to show the advantages which electric traction
possesses as regards the possibility of increasing the frequency of
the trains without decreasing the factor of safety, namely, the dis-
tance between two trains, it may be advantageous to see how, from
an economical standpoint of generating power, electricity is
cheaper method of operation than steam locomotion. An elec-
trically-driven train only requires one man instead of two to drive
it, and when the train is not running no power is consumed and
no coal or water wasted. Steam locomotives, it is well known, use
but very little less coal and water when they are standing still than
when they are running, and are much less economical, consuming,
as they do in America, from 5 Ilbs. to 6 1bs. of coal per i.h.p. On
main line English roads it is stated that 3 lbs. to 4 1bs. are con-
sumed, and taking an average power of 400 h.p. per locomotive,

a
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and a train plus engine weighing 250 tons, at a speed of 40 miles an
hour, we get at the most economical rate about 0.65 1b. of coal per
ton mile, or compared to the electric power required by electric
traction 13 Ibs. of coal per Board of Trade unit required, which
is enormous—under favorable conditions it would not take much
over 3 lbs. of coal to give one Board of Trade unit at the switch-
board. A properly designed electric station with large units would
probably never consume more than 2 lbs. of coal per i.h.p.-hour,
or 2.65 lbs. per kw.-hour at the switchboard, and engines of the
size of 4000 to 6000 h.p. would be guaranteed to consume not more
than 12 lbs. of steam per i.h.p.-hour. A large station would fully
justify a comparatively large initial expense in coal handling and
stoking machinery, and the location of the station could be chosen
so as to be most advantageously situated as regards both coal
and water, the coal without being handled being taken from ecither
the ship’s hold or the railway truck, conveyed automatically to the
coal stores, and from thence automatically to the fires, the ashes
being conveyed away automatically as well. In such a station but
very few men would be required, and the cost of power could be
reduced below one halipenny per Board of Trade unit, including
expenses of every kind.

Comparing again the coal consumption per train mile on large
English main line railways, which varies from 35 lbs. to 58 lbs. of
coal per train mile, we get a coal consumption of from 0.146 1bs. to
2.32 lbs. per ton mile, corresponding to 28.12 Ibs. to 46.4 lbs. per
Board of Trade unit, required to be generated at the power house.
The following results actually obtained with slow speed Corliss
type engines and standard American railway generators, may be
of interest:

Total coal consimed, Brooklyn City Railway Company, per
Board of Trade¢ unit, 3 lbs.

Total cost, everything inclirded, of Board of Trade unit at
switchboard, 00.5105 cents (about one farthing).

Cost of coal per unit, 0.2307 cents, about 0.166 of a penny; Union
Traction Companry, Philadelphia.

Poorest coal, 3% lbs. consumed, per Board of Trade unit at
switchboard.

In another case cost of coal, 0.272 cents per Board of Trade
unit at switchboard, about 0.186 pence.

Total cost of unit, all included, 0.501 cents, about 0.296 pence.

Coal consumption in another case with Corliss engine, average
for one year, per i.h.p.-hour, 1.65 lbs. to 1.76 Ibs.

What good slow speed Corliss engines, properly designed for
railway work, compared to other engines mean are shown by the
fact that by such a change in a large American station the coal
consumption was reduced from an average of 8.3 1bs. to 4.9 lbs.
of coal per car mile.

From a series of figures obtained from the various Chicago
electric overhead lines, from 0.16 to 0.135 Board of Trade units
are required at the switchboard to drive the trains, the average
speed of the trains being 1324 miles an hour, and the maximum
speed obtained varying from 28 miles to 35 miles an hour.

The coal and water consumption, per Board of Trade unit, must
necessarily be very low, the losses in the step-up and step-down
transformers and in the transmission and rotary converters would
not be very great, and it would be perfectly feasible to attain an
efficiency of 60 per cent at the motor terminals and of 50 per cent
on the power applied to the car axles. Large engines and large
generators and converters are designed so as to take an overload
of 25 per cent for any period of time, and be capable of overload-
ing 50 per cent for a short time without injury, and by a selection
of proper units a very large economy could be attained.

It may be interesting to mention a few details regarding the
two large power stations which are now being equipped in New
York, and which will operate the two large tramway systems of
that city, namely, the Metropolitan and the Third Avenue. The
Metropolitan station is now under construction, and will contain
eleven direct connected sets each of 3500 kw., room for extension
being allowed, and a capacity having been foreseen of nearly
double that amount. The following gives the particulars of the
General Electric Company’s dynamos which will be used.

The machine will have a frequency of twenty-five cycles per
second, at 6600 volts. It will have forty poles, and will run a speed
of 75 r.p.m. It will be of the stationary armature type, the core
being built up of laminations 0.14 in. thick. Each lamination has
two dove-tail projections which fit in corresponding slots in a
heavy cast-iron spider. Spaces are left between the laminations
at intervals through which currents of air are driven by the rota-
ting field and circulating by intimate contact with core and wind-
ings. The armature winding consists of form-wound coils placed
in slots in the core and retained by wooden wedges, the edges of
which fit into recesses in the teeth. The field frame consists of
a cast-steel ring supported upon a cast-iron spider, to this are
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bolted laminated core of sheet iron, the pole pieces of which pro-
ject over and support the copper field windings. The field wind-
ing consists of copper strip wound on edge with paper insulation
between turns. The insulation is such as to stand a test of 4000
volts alternating between the winding and the core. The exciting
e.m.f is 125 volts. The collecting rings are of copper, and carbon
brushes are used. The armature winding is tested to 12,000 volts
alternating. The temperature rise of the machine after ten hours’
run at full load is well under 40 deg. C. The efficiencies are as
follows: ’

Per Cent. Per Cent.
T load, w:: ssesazminis ssmes 90 load ...oovviiinnn.n. 02.5
Full load ............. ... 955 Yload ................ Sk
700 VoY (i R 05 Inherent Regulation....... 9

The steam engines which drive these dynamos are cross com-
pound Allis vertical engines 46 ins. high and 86 ins. low pressure
cylinders, and 60 ins. stroke. They will develop 4500 i.h.p. at the
rated economical load, and will be able to work continuously at
6000 h.p. if required, and for a short space of time they are to be
able to work at 7000 h.p. The crank shaft is of solid steel, bored and
forged, with a hole 16 ins. diameter the entire length, and it is 37
ins. in diameter where the wheel and armature are located. The
diameter of the shaft in the bearings is 34 ins., and the length
of the bearings 60 ins. The fly wheel will have cast-steel centers,
and the rim will be built up of steel plates riveted together. The
rim will weigh 225,000 lbs., and the engine itself, complete, about
600 tons, and it is believed that as good results as 1274 lbs. of
steam per i.h.p. will be easily obtained. There will be several sub-
stations in which will be located step-down transformers of 300
kw. each, which will lower the voltage from 6600 volts to 350 volts.
At this pressure the current will enter rotary converters of goo kw.
each, and will be delivered in the shape of a continuous current of
500 volts to the tramway system.

This company operates some 250 miles of tracks and carries
approximately 250,000,000 passengers every year.

The Third Avenue Road is now engaged in equipping all exist-
ing horse and cable lines with electric traction, and for this pur-
pose has just given out a contract for a power station which will
eventually contain sixteen 300c-kw. generators. The generators
will be very similar to those described above, and are being built
by the Westinghouse Company, who are the sole contractors for
the whole work. The engines will be marine type, vertical, and
are being built by the Westinghouse Machine Company. Sub-
stations with rotary transformers will be used, as in the case of the
Metropolitan system.

To give an idea of what may be done as regards power transmis-
sion the following few figures may be useful. The first attempts
at this class of work were made during the Frankfort Exhibition
of 1891, 300 h.p. being satisfactorily transmitted a distance of 106
miles with a pressure of 30,000 volts. Since that time electrical
power transmission has largely increased, and the results obtained
have been very satisfactory, 4000 h.p. at the present moment are
regularly transmitted a distance of 85 miles to the city of Sacra-
mento, Cal., at a pressure of 30,000 volts, where they are trans-
formed into low pressure three-phase and continuous current for
lighting, power, and traction purposes. At Telluride, Utah, 1000
h.p. are transmitted 55 miles at a pressure of 40,000 volts; 4500
h.p. are transmitted a distance of 40 miles to Salt Lake City at a
pressure of 15,000 volts; 1400 h.p. are being transmitted 35 miles
to Fresno, Cal., at a pressure of 11,000 volts; 2000 h.p. are being
transmitted 30 miles to West Kootenay, British Columbia, at a
pressure of 20,000 volts; 10,000 h.p. are being transmitted from
Niagara to Buffalo, a distance of 22 miles, at a pressure of 10,000
volts. All the plants are working and giving satisfaction, and
have nothing experimental about them, and there are hundreds
more such.

In the designing and carrying out of a large system, there are
three points which are frequently overlooked and which may cause
a disastrous failure. These are good and adequate bonding;
thoroughly good insulation, both mechanically and electrically,
and trucks suited for the work for which they are intended.

As regards the bonding, the bonds used should be flexible, but,
at the same time, should contain no solder or brazed joint, and
they should be expanded against the side of holes drilled in the
web or foot of the rail, and held in place by pins. Bonds of this
description, when properly applied, can be absolutely relied upon,
the contact resistance of the bond with the rail not being greater
than the resistance of the solid bond.

With regard to the third-rail insulators, very good results are
obtained by using insulating bolts screwed into base plates which
are fixed to the sleepers, cast-iron chairs being fixed to the head
of the bolts to hold the rails.
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Parallel in the Development of the Locomotive and
Electric Truck

BY JOHN A. BRILL

There is a remarkable and intercsting parallel to be found in the
successive steps by which lacomotive and electric trucks have been
developed. The striking resemblance is found in the treatment of
the frame. The frame itself was the outgrowth of the requircments
of constantly enlarging lines of service. The first illustration in
this article (Fig. 1.) shows a locomotive designed by George

tcphenson and built in the year 1836. An eclaborate illustrated
pamplilet was issued by the manufacturers showing the engine in
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readily available for construction. The similarity of ideas which
exists between this ancient frame and some of the electric truck
frames of the present day is seen in Figs. 2 and 3. These show
a modern built up frame as put in a truck and likewise the same
frame by itself. The numerous rivets and the use of the bar iron
are obvious. It is true that in the modern truck the wooden pack-
ing picces are replaced with iron blocks, but in other respects there
is little difference to be noted. The relationship of the modern
truck to the ancient becomes very striking in Fig. 3, where the
truck mechanism is absent and only the frame remains.

The very first American locomotive engines were quite similar
in design. The model of the first locomotive turned out by Bald-
win, now in the office of the Baldwin Locomotive Works, zhows
a frame of wood. Wooden frames plated with iron were common,

FIG. 1.—STEPHENSON LOCOMOTIVE BUILT IN 1836

detail. It was considered the finest machine of the kind which had
been constructed up to that time. Our illustration is taken from
“Cassier’'s Magazine,” which rccently published an article in which
much of this remarkable pamplilet was reproduced. The engine

-

if not the rule in the early days of locomotive building. As long
as speeds were slow and the work light, these composite structures
answered the purpose. How small the internal stresses were may
be judged from the fact that the boilers of the Stephenson engine

FIG. 2.—A MODERN ELECTRIC TRUCK WITH RIVETED FRAME

was probably the most perfect machine of its type sixty-three
years ago. It was put {ogether, so far as its frame was concerned,
in the simplest and by the most obvious mechanical method.
Rivets were used everywhere to hold parts together and the frame
was made up of materials ready at hand in the market. This
frame, with its wood filling. was of flat bars and plate iron jaws
to hold the boxes. These jaws were put on as independent picces.
A multiplicity of parts rivetcd together formed what seemed to be
a solidly connected whole.

The fundamental principles of construction involved in the
frame of an engine of this kind had not been discovered. The con-
trolling idea in its coustruction was maximum power and con-
venience of manufacture. Tn fact, the old locomotive builders
worked with the same limited conception of the problem that many
of the modern builders of electric trucks entertain. They take, as
in the clden times, what comes to hand in the market as most

carried only a pressure of 50 Ibs. per sq. in. The cylinders were
8 ins. in diameter, and the greatest strain exerted on the piston
rod could not have reached 6ooo lbs. even in starting. During
operation the effective pressure fell off to a surprising degree, and
the greatest pull exerted by the piston rod when running rarely
rcached 3000 lbs. This probably measures the greatest strain ex-
perienced in any part of the structure.

Higher speeds and heavier weights made the inhcrent defects of
composite riveted frames very apparent. In less than six years
experience American locomotive builders found that such frames
were not the proper foundations upon which to mount %n engine,
In the year 1840, the Baldwin Works were using solid iron frames
and it was at that time that M. W. Baldwin was granted a patent
for making the jaws or pedestals in one picce with the frame itself
which was of wrought iron. This practice has been followed
by all American locomotive builders to the present day, The ad-
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vantages of this form of frame were soon recognized and it was
universally adopted in this country, only one locomotive huilder
adhering to the old plate frame for any length of time. His reason

for so doing depended entirely upon manufacturing advantages
having nothing to do with what was best and most mechanical
As mechanical principles became better under-

for the purpose.
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front section of the frame is usually a single bar of sufficient size
and strength to resist all strain which may come upon it.

Fig. 4 is an outline sketch of the main portion of a frame made
by the Brooks Locomotive Works for the latest type of six
coupled, ten-wheeled passenger engines. Fig. 5 is an engraving of
the engine itself. In the outline sketch the Brooks frame is

FIG. 3.—FRAME OF TRUCK SHOWN IN FIG. 2

stood, it was scen that the solid frame was theoretically as well
as practically right. The functions of the locomotive frame are
simple and ecasily understood. It has to resist all the strains re-
sulting from the operation of the machinery as well as those in-
volved in the hauling of the train. It must sustain the load which
strains it in a vertical direction, and, lastly, it must resist those

shown from a point just behind the last or trailing axle jaw to a
point just inside the cylinder seat. The great length and small
scale necessary would make the details too minute to be seen had
the wholc frame been included in the engraving. It will be noticed
that at the forward end a single bar is depended upon to do the
work. These frames are neither of them a truss; their strength

FIG. 4—OUTLINE OF MODERN LOCOMOTIVE FRAME (BROOKS)

forces which come into action when moving along the track. This
includes the strains which are brought upon it when moving
around curves and over irregular surfaces at the same time. In a
word, it must be able to resist great strains which may be exerted
upon it from all possible directions. Lastly, it must afford easy
end for the attachment of the parts. The straight hollow cylinder
for the least weight of material is the strongest of all geometrical
forms for resisting strains from all directions. Difficulties of con-
struction make them a form impracticable. The solid rectangular
bar is the next choice since it has ample rigidity and its flat
sides give facility for the easy and rigid attachment of the parts.

and stiffness are obtained from the substance and the quantity of
metal which they contain. At the jaws where the strains are great-
est, there is no attempt to truss or to maintain stiffness by means
of braces. In Fig. 4 the inclination of the upper member between
the first and second pair of driving wheels is merely an accommo-
dation for the boiler. The bar at the forward end, which carries
the cylinders, is a single picce of metal of immense size. This part
of the frame could readily be formed into a truss if the truss form
presented any advantages. As it does not, builders make it simply
a massive bar.

The electric truck is a locomotive in its essential functions. It

FIG. 5.—STANDARD BROOKS SIX-COUPLED TEN-WHEELED LOCOMOTIVE

A square hollow bar would, of course, be stronger for a given
weight, but the difficulties of manufacture preciude its use. The
Amcrican locomotive of the present day is essentially a rectangular
bar of iron with the jaws forged into it. The points of the jaw are
connected by tie bars, and the outer jaws usually have a diagonal
bar connecting them with a prolongation of the main frame. The

differs from the locomotive in having the additional duty of carry-
ing a car body, and hence must be a carriage as well as a locon?o-
tive. The electric truck builders of to-day occupy a place relative
to the art similar to the early locomotive builders. Like the early
locomotive builders they are discarding the composite form after
having, in their early efforts, given it an effective trial. Advanced
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electric truck builders have followed locomotive precedents in the
introduction of a solid bar frame. A frame of this character Ly the
Brill Company, of Philadelphia, is shown in Fig. 6, and the com-
plete truck in Fig. 7. Like the locomotive frame, the metal is
made sufficiently heavy to resist, without injury, all the strains
that can come upon it. Comparing it with the locomotive framcs,
the similarity is at once apparent.

It is hardly surprising that the truss idea took such firm hold
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Double Decked Car

The J. G. Brill Company, of Philadelphia, has rccently built a
number of double deck cars for the Hull Electric Company, of
England, which represented the very latest features of their type.
The length of the body is 16 ft., the length over all about 28 ft.,
the width at sills is 6 ft. and the greatest permissible width but
7 ft.

The platforms are rather longer than usual, being 5 ft. 6 ins

FIG. 6.—SOLID BAR FRAME
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FIG. 7.—TRUCK WITH SOLID BAR FRAME

upon the builders who had thought of the subject in a superficial
manner only. The truss is naturally the first thing that comes
into the mind, because the load seems to be the most important
factor in the problem.

A little practical experience was required to

These cars differ from all those recently constructed in having
fixed windows, and on this account the glass is of a large size and,
of course, set without separate sash. The inside seats are longi-

show the fallacy of the idea, and it is sur- '
prising that it has retained its hold upon
street railway men so long. It needs no [ 3
study to prove a truss weak in all directions | i
save one. It is a metal frame so disposed '

as to prevent the greatest resistance to a

vertical load, with an entire disregard of ’

strength in any other direction. In both lo-~

comotives and electric trucks the twisting
and horizontal thrusts are often nearly, if
not quite, as great as those exerted in a ver-
tical plane by the load. There must be, there-
fore, horizontal as well as vertical strength.
In addition to this, there is another element
which is rarely given sufficient attention, thc
hammering and pounding of a locomotive or
an elcctric truck upon the rails. This pound-

ing destioys riveted connections with a speed e

—_
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which is quite surprising, and makes repairs
frequent and cxpensive. This is undoubtedly
one of the rcasons for the early abandonment
of riveted work in locomotive framing, and
has also been an important factor in causing the composite frame
to be regarded with disfavor in electric truck building.
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Injunction in the Series Parallel Controller Case

The Thomson-Houston Electric Company and the General
Electric Automobile Company on March 13, 1899, secured a pre-
liminary injunction against the Detroit Citizens' Street Railway
Company in the United States Circuit Court, Eastern District of
Michigan, rcstraining the latter company from making, using or
selling any combination of electric railway motors and motor
circuits and resistance combined with controllers embodying the
inventions or improvements recited in claims Nos. 20, 21, 22, 27,
28 29 and 31, of Letters Pateut No. 303,323. The principal claims
of this patecnt were given in the STREET RATLWAY JOURNAT
(American edition) for March, 1899.

DOUBLE DECKED CAR-HULL

tudinal with spring backs and seats and are covered with carpet.
Garden or “walkover” seats are used on the roof, with slat seats
and backs. On the lower deck the car seats twenty-two persons.
On the upper deck there are fourteen secats, accommodating
twenty-nine persons, making a total seating capacity of fifty-one
passengers. The cars are finished inside with three-ply maple
ceilings and cherry over the windows. Spring blinds are used with
the usual fittings.

Returning to the exterior view of the car, it will be noticed that
the railing at the sides of the stairs is made much higher than
usual to give greater protection to persons ascending or descend-
ing the stairways. At the sides of the upper deck, instead of hav-
ing covering boards fitted to the rail, wire netting is used. giving
the car a much lighter appearance than is usually found in English
cars of this type. Galvanized gutters are fitted on each of the
hoods. Red, green and white lights are arranged at the corners
diagonally opposite the stairways. The trimmings are of bronze
with bronze hand rail for the stairway. No. 9o Westinghousc
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controllers are employed. By means of this the motors are turned
into generators and form a brake by being short circuited through
resistance. This brake is intended for emergency, but ultimately
more resistance may be added and the use of the electric brake be-
come more frequent.

The car is mounted on Brill No. 21 E truck. With the delivery

INTERIOR OF HULL CAR

of this order, there will be fifty-seven of this type of truck running
in the city of Hull. There are two Westinghouse No. 46 motors
for 500 volts and they are of the nose suspension style. The wheel

N

TOP SEATS OF HULL CAR

base is 6 ft., and the diameter of the wheels 30 ins. The Hull roads
are of standard gagc. One noticeable feature of this car is that
of the unusual height which has been obtained in the center of the
monitor deck, which is 6it. 8 ins. from the floor. Angle iron
bumpers are used with 6 ins. projection in front of the dasher.
The cars are to be fitted with electric headlights. The platforms
are dropped 6 ins. below the floor of the car, thus bringing the
steps conveniently low.

@ ——
A Handsome Catalogue

A handsome album of electric railway views has recently been
issued by the Siemens & Halske Aktien Gesellschait. It contains
photo-engravings of many of the railway installations made by the
company, as well as a complete list brought up to Jan. 1, 1899,
giving detailed technical information of each road. These include
both strcet railways in Budapesth, which are equipped partly by
the trolley and partly by the underground conduit, and have em-
ployed the latter since 1889, the Franz-Joseph subway road in
Budapesth, tramways in Switzerland, Italy, Russia, Holland, South
America and China, mountain electric rock railways and mining
roads. The cities in which the company has railway installations
in operation or course of construction are in forty-six different
States or countries.

Among the roads upon which construction is under way include
the Berlin Elevated Railway, the complete tramway systems in
Frankfort, A. M., and Vienna, the newly opened Stadtbahn in
Vienna and the Wannseebahn in Berlin.
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New Arc Electric Headlight

The accompanying engraving shows a new type of electric arc
headlight, inventcd by H. Page Wellman, electrical engineer of
the Ashland & Catlettsburg Street Railway Company, of Ash-
land, Ky., and in use on that line. The lamp is of the enclosed
arc type, and is connected in series with about 500 ft. to 550 ft.
of German silver resistance wire, No. 22, which reduces the volt-
age to that required by the lamp. The lamp is a hand-feed lamp,
but has an automatic arc-starter, which automatically relights the
lamp, after the current has been interrupted and again restored.
The lamp will burn from two to three hours, when the carbons
are easily fed together by the small knurled hand-wheel extend-
ing through the top. The carbons are so arranged that the arc
is always in the cxact focus of the parabolic reflector used.

It gives a very powerful light, which can be seen a half-mile

ARC ELECTRIC HEADLIGHT

away, and lights up the track so as to show clearly all objects in
front of the car. The lamp consumes about 3 amps. of current,
and is so arranged that it can be moved from one end of the car
to the other. The connection is made by a plug located under
the platform. The arc-enclosure is in the form of a transparent
tube projected through the reflector, with the ends closed by caps,
through which the carbon rods extend.

The arc-starting device has a cut-out, with a series coil, which
controls the shunt magnets that operate to strike the arc, or, in
other words, when the lamp is burning the armature of the cut-
out is held suspended and open-circuits the shunt magnet coils,
cutting the circuit out of them; but when the lamp is not burning
this armature is down, and connects the shunt coils directly in the
lamp circuit. Upon current being restored to the lamp it first cir-
culates through the shunt magnet coils, and then through the
series coil, cutting out the shunt coils and striking the arc.

.
"o

Annual Oyster Roast

The sixth annual oyster roast given by the Berlin Iron Bridge
Company, of East Berlin, Conn., to its employees was held on
Wednesday evening, April 26, at East Berlin, and was a complete
success in every way. These annual excursions are looked for-
ward to with great eagerness by all the employees of the com-
pany and these dinners are considered largely responsible for the
cordial good feeling existing between the managers of the com-
pany and the employees.
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New Type of Lattice Pole

The accompanying engravings show a style of lattice pole which
is manufactured by the Hilton Bridge Construction Company, of
Albany, N/ Y., and has met with considerable favor on some
clectric railways. The pole is designed primarily to give the great-
est st}e/ngth and stiffness possible, with an economical use of
steel,/and is made up with various sections of rolled steel chan-
nels, latticed with steel bars, in the manner familiar to every one
in the present age of structural steel. By the use of larger sec-
tions, the pole may be made to stand the heaviest loads cver car-
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LATTICE POLES

ried by line poles, and in all the various sizes of poles the strength
is greater and the deflection less under the strains brought by the
wires than in the case of much heavier poles made up of iron pipe.
The experience of roads using the steel channel poles has been
found to verify the calculations of engineers regarding the theoreti-
cal efficiency of latticed steel columns for such uses.

The overhcad construction, at best, is a source of discomfort
to the portion of the public most interested in the wsthetic appear-
ance of city streets, and anything which will improve its appear-
ance is worthy of consideration. For this reason the form of pole
illustrated is claimed to have a double bid for popularity—its
actual lightness makes it cheap, and its apparent lightness makes
it attractive to the eye. It requires no ornamentation except good
paint.
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The following table shows the principal characteristics of these
poles:

Momeut of | Moment of Safe
Tyve oF PoLE, Weight. i | Resistance, Horizontal
nepia. Unit Stress, C. Pull.*
! 550 1bs. 73.11 | 15.37 C, 698 1bs.
650 lbs, 86.02 18.70 C. 850 lbs.
800 lbs. 20.33:C. 1,242 lbs.

149,22 ‘ 2.

* Applied 22 {t. above ground, assuming maximum fibre stress of 12,000 Ibs per sy. in

—— et e e

Hydro-Carbon Car

~The gasolinc or petroleum cngine has been developed to a
marked degree within the past ten years, and American ingenuity
has produced engines which are reliable and economical. The ad-
vantages of this method of producing power are so numerous and
well understood that they need not be mentioned here. Suffice it
to say, that producing of power by the direct application of heat
is the simplest way possible, as no transmitting medium, such as
steam, 1s needed, the only thing necessary being combustible ma-
terial and the oxygen of the air, which is free and found every-
where. )

The practicability of gas engines for railroad use depends merely
upon the proper arrangement of power-transmitting appliances,
whereby the power from an engine can be applied to the axles so
as to rcvolve them at any desired speed from zero to a prede-
termined maximum. This has been accomplished in the car
illustrated herewith, which made its maiden run recently at Colum-
bus, Ind., where it was inspected by a representative of the STREET
RaiLwAy JOURNAL.

The car was built
Company, of Chicago,
handled with a 45-h.p.
engine, with the utmost

by the Vimotum Hydro-Carbon
weighs approximately 21 tons, is
three-cylinder, two-cycle gasoline
ease and reliability, and starts,
stops and reverses on short radius curves and grades
without the slightest jar. Itis mounted on a pair of standard
M. C. B. trucks. The forward axles, besides carrying the regular
truck, carry an inner frame, designed along the lines of a locomo-
tive frame work. This frame has three points of suspension, and is
provided with equalizing bars to provide for rock and tilt. Boxes
are carried by the axles, which slide in ways, formed in this inner
frame. Springs are interposed between the frame and axles, which
give to the former a vertical resilience. This inner frame carries
the engine, which is provided with a governor which regulates the
speed to a predetermined number of r.p.m. A belt wheel, carried
by the crank shaft, is belted to the initial shaft of the “Reeves”
mechanism through a clutch carried thereby. This mechanism is
supported on a supplemental frame yoked to the axle, and having
the free end of the yoke suspended from the inner frame upon
springs. This yoke keeps the axle gears, and mechanism gear, in
mesh, but still allows a resilient movement of the mechanism
relatively to the axle and to the inner frame. It will thus be seen
that everything, from the engine to the axle gears, is resiliently
mounted, but all maintain a given fixed relation to each other.
All of this is independent of the car body, and the jar due to un-
even roadbed, which is received by the inner frame, is absorbed
thereby through its connections, and the same is not transmitted
to the car body proper, the latter riding absolutely independent
of the machinery.

In starting, it is merely necessary to throw a lever, which starts
the engine, while the car remains stationary. When the signal is
given to proceed, the clutch is thrown into the variable gear, the
latter being in a position where its belt has its least lineal velocity.
This starts the car easily and smoothly, and the speed is gradually
increased to the maximum. To stop, the clutch is released, the
mechanism returned to its slowest position, and the brakes set.
These operations are accomplished simultaneously by the operator.
The reverse is controlled by the engine lever.

Some particulars will now be given of the variable gear to which
reference has already been made. This is the outcome of several
years of experimenting, conducted by the Reeves Pulley Company,
of Columbus, Ind., manufacturers of power transmitting appli-
ances.

The mechanism primarily consists of two parallel shafts mounted
in a suitable iron or steel frame. Each shaft carries a pair of driv-
ing pulleys, having the form of truncated cones, with their smaller
bases facing each other, thus forming a V shaped groove between
them. These pairs of pulleys are splined upon their shafts, and are
capable of longitudinal movement thereon, but must rotate with
their shafts. The corresponding members of each pair of pulleys
bear, at their hubs, against ball thrust bearings, carried by levers,
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which are pivoted between the shafts and extended at one end to
engage with nuts carried by a right and left hand screw shaft which
is adapted to oscillate them simultancously, but in opposite di-
rections.  This oscillation causcs one pair of pulleys to shde to-
ward cach other, and the other pair to slide apart at the same time.
An endless belt, of unique construction, 1s strctched between
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The object accomplished in this machine has long been sought
for, but a number of ceemingly unsurmountable mechanical diffi-
culties presented themselves, which were not met and overcome
until the present time. One of these was the belt requirement.
Tt is neccssary to have a continuous belt of a predetermined
length, and in a machine of this class it was found that if both pair

HYDRO-CARBON CAR AT SHELBYVILLE, IND.

these pairs of pulleys and in the V shaped groove which has its
driving surface on the edges thereof, instead of upon the “flat” as
in ordinary belting practice.  The specially constructed belt 1s very
rigid in cross-section, but is flexible longitudinally, and will pass
around a circumference smoothly and easily. Tt will be rcadily
understood that as one pair of pulleys move together, the belt is
caused to move outwardly thercon and assume a large driving
diameter, while the other pair move apart and the belt moves down

—

VIEW OF DRIVING MECHANISM

in the V groove and assumes a comparatively small diameter. If
one shaft is driven at an initial spced, the other shaft can be varied
to any required degree above and below this initial, as the lineal
velocity of the belt regulates the speed of the driven shaft, and this
velocity depends upon the diameter upon which the belt is working
on the pulleys carried by the initial shaft.

of pulleys were moved 1n the same ratio, different lengths of belt
were required to connect the pulleys when they were in the dif-
ferent positions. This belt length 1s accurately found by use of
the well-known formula.

Length — R (7 +.0349a) + r (7—.0349a) + 2D Cos a

R = 14 diameter of large pulley.

r = 14 diameter of small pulley.

D = length between centers.

.. R—r
a — angle whose sine is
VD*— (R —r)*
Cosam=————
D
T =13.1416

By this formula 1t will readily be seen that this variation in belt
requirement 1s considerable, much more belt being required to
connect the large diameter of cne pair of pulleys with the small
diameter of the other pair, than is required to connect the pulleys
when the belt 1s upon the same diameter of each pair, the mean
between the large and small diameters. The Reeves Company
succeeded 1n overcoming this by a specially constructed lever
which imparts to the pulleys a differential sliding movement along
their shafts, so that the proper diameters are presented to.the belt
to keep it under a uniform tension. The device is complete in
itself, and is rapidly going into use in many lines of manufacture
where a variation of speed 1s required. This adaptation of the
mechanism to the propulsion of a car is a departure of note.

The machine in this car, complete, weighs 1000 1bs., and is capa-
ble of starting and accelerating the car on excessive grades. The
mechanism is placced in an upright position so as to economize
space, and this position has practically no effect upon the working
of the belt, as its driving does not depend entirely upon adhesion,
as in ordinary belts, but upon adhesion and due to the 1nitial ten-
sion of the belt and the centrifugal force. In this connection, it
might be mentioned that this tension due to centrifugal force is
taken advantage of in exactly the right place. When the belt is
upon the largest diameter of the initial pulley it has its greatest
lineal travel, therefore the greatest centrifugal tension. This cen-
trifugal tension aids in keeping the belt from slipping on the
smaller diameter of the driven pulleys. As the speed is cut down,
the linea! velocity of the belt is decreased, and the centrifugal ten-
sion is thercby reduced in proportion to this reduction.

The very best quality of material is used in its construction, and
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the best workmanship possible is shown in its design. All parts
are interchangeable and standard, and adjustments are provided.
As the Reeves Company has had quite a number of these variable
gears in hard practical use for four years, and as they are in as
good condition to-day as when made, there seems to be no reason
why they should not last as long as any other part of a car.

*%%
o004

Parlor Car for New Brunswick, N. J.

The Brunswick Traction Company, of New Brunswick, N. J.,
has recently added to its rolling stock thc handsome parlor car
illustrated on this page.

The main dimensions of this car, which

INTERIOR OF PARLOR CAR

is from the works of the Jackson & Sharp Company, of Wilming-
ton, Del., are as follows: Length of body, 26 ft.; length over
bumpers, 36 ft.; length of platforms, 4 ft. 6 ins.; width at sills, 7
ft. 3 ins.; height over belt rails, 7 ft. 9 ins.; height from sill to
roof, 8 ft. 10 ins.; height from truck to sill, 2 it. 6 ins.

The body is constructed from the very latest pattern, is very
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The interior of the car is finished in St. Jago mahogany, hand-
somely carved, and between the window sill and the floor it is
paneled. In one end of the car are two buffets, with places for
holding glasses, etc., and lockers beneath where supplies can be
lkept. The curtains are of silk tapestry, and fitted with Burrowes
fixtures. The lambrequins are made in pairs and are of a hand-
some silk goods, draped in a neat manner. The carpet is Royal
Wilton of a dark green color with a small figure. The ceilings
are painted in two shades of green, are decorated in gold, and
give a very handsomec effect to the car.

All the chairs are mahogany. and are upholstered in silk plush
and vclour, all in dark green. Two small Chippendale tables are
in the center of the car.  All the trimmings inside are silver plated.
The electroliers are placed so as to divide the light in the car to
the best effect. Twenty lights are used in all, including electric
hcadlight at each end. Push buttons are provided at each post.
The end doors are of the usual double typc, mounted on contra-
twist fixtures made by the Adams & Westlake Company.

The trucks are of the Peckham 14 B short wheel base type, with
30-in. wheels, and by using these single steps arc used, which is
a great advantage. The car is equipped with Westinghouse No.
38 motors.

The Jackson & Sharp Company is also building a number of
open cars for service on the lines of the Brunswick Traction Com-
pany, as well as a number for some of Mr. Radel’s other railways.

——— b —————

Lubrication of Bearings

A lubricant adapted for use on locomotives, street cars, pas-
senger coaches and machinery of all kinds, and for which is
claimed extreme purity and economy, is manufactured by the
Keystone Lubricating Company of Philadelphia. It is stated
that the process of the manufacture of this grease is entirely dif-
ferent from that of making any other grease or oil on the market.
The raw material is put through a chemical process known only to
the manufacturers, and this process separates the foreign matter
from the lubricant. The compound is then paddled by a process
of direct natural heat until, it is claimed, it is perfectly pure.
No gum, rosin, or other foreign constituent is put into the lubri-
cant to give it body, as the process of manufacture leaves it with
sufficient body without the addition of other substances.

The manufacturers of the Keystone lubricants have paid special
attention to the requirements of electric railways, and they claim

R

PARLOR CAR FOR BRUNSWICK TRACTION COMPANY

wide over the framc, and has a shallow concave panel, thus giving
plenty of floor space. The window openings are fitted with
polished plate, fixcd permanently. The roof is of the monitor
type, with colonial deck sashes, fitted with fine Venetian glass
with gold ornamentation.

The vestibules are of the usual type, except that one side is
closed permanently, and the other sidc is fitted with double fold-
ing doors. The glass in all doors is beveled. The interior of the
vestibules is finished in quartered oak, and on the side that is
closed is placed a large refrigcrator, one in each end. The floor
is covered with rubber, and all the trimmings are nickel plated.

that one application of their grease on the bearings of an electric
railway motor will go four times further than any other com-
pound. In perfecting their process the following points have been
kept in view: To constantly moisten the bearings, to avoid
evaporation but to secure perfect adhesion of the bearings, to
avoid all foreign clements that might in any way unevenly wear
or clog the bearings, and to preserve the bearings bright and
clean.

The lubricant remains inactive when the bearings are at rest
and works only when the machinery is moving, thus avoiding
unnecessary waste.
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Cushioned Car Wheel

A wheel to reduce the rattle of electric cars in operation is
shown herewith. This wheel has an elastic cushion between the
rim and body oi the wheel, by which the vertical and lateral jar
and vibration are absorbed and the noise insulated, and its con-
struction is such that the end thrust is cushioned. It is particularly
adapted to electric cars on account of the great weight attacked
directly to the axle which receives little benefit whatever from any
springs on such cars 2s at present constructed. FElectrical con-
nection is made by a simple U shaped metal band inserted through
the cushion and held in contact with the rim and body of the
wheel.

The cushion is securely confined and has a large bearing surface
against the 1im and body of the wheel. The wheel is easily and
firmly assembled

The first cost is more than for wheels now in common use, but -
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car passed over the various sections of track which they con-
trolled, the switches operated without arcs of any kind, though
they were handling currents of from 20 amps. to 60 amps., as
shown by the station ammeter.

The switches are subjected to a most severe test before being
put into service, being required to make and break circuit with
great rapidity for a period exceeding at least twenty-four hours,
thereby making a number of breaks equivalent to many thou-
sands of miles of service. The copper laminated jaws of the
switches are supplemented with carbon jaws which are arranged to
be the last to break circuit, thus providing for arcs in case of acci-
dent of any kind.

If the car is stopped all of the switches will fall, thereby cut-
ting the current off from the power house, and means are provided

CUSHIONED CAR WHEEL

to offset this is the advantage derived by being able to renew a
worn out wheel by simply supplying a new rim, which is done
without drawing the wheel from the axle. In substituting this for
the ordinary wheel, street car companies are not obliged to throw
aside any property or to make any changes in construction. The
wheel has been thoroughly tested in practice. It was invented by
C. H. Cameron, of Chicago, Ill.,, and he is now endeavoring to
make arrangements for placing it on the market.

—_— e
Public Test of Safety Third-Rail System

On April 12, the Murphy safety third-rail system installed ac
Manhattan Beach and fully described in the STREET RAILWAY
JourNAL for April was subjected to severe tests in the presence
of about 500 people. The automatic switches were, of course, the
chief object of criticism of the electrical engineers. Their ap-
pearance is shown in the cut on page 327. They are of the so-
lenoidal type and are provided with two bobbins. One is a fine
wire, high voltage bobbin, and the other is of ¢oarse wire and car-
ries the main current which feeds the section. The operation is as
follows: Suppose that the car is in motion and taking current
irom one of the sections, as described last month. The forward
collecting shoe impinges on the section and current flows through
the fine wire winding to ground. This raises the plunger, closing
the coarse wire circuit and breaking the fine wire circuit. The
series current keeps the switch closed as long as the car is taking
current from that section. When current ceases in this circuit, and
not till then, the switch releases its plunger, and as there is no
current to break there is no arc at the switch jaws and thercby
a serious disadvantage common to many systems of this class is
eliminated. This was efficiently demonstrated at the test. A large
box of switches were grouped together for observation, and as the

MOTOR GENERATOR FOR THIRD RAIL CARS

to pick the switches up again. This consists, as mentioned last
month, of a storage battery and a little motor dynamo. A storage
battery of ten cells drives this motor dynamo which lights the car
and provides 500-volt current to pick up the switches. The car
lights are therefore never out, which is a great advantage. As the
lamps are run directly from the storage hattery they are on the
multiple plan, which avoids the inconvenient arrangement of five
lights or more. Moreover, the lamps being of low voltage with
short, stumpy filaments, are of very long life, and being supplied
by the storage battery are of uniform brilliancy whatever the line
voltage may be.

The car oncc started the sides of the rotary transformer ex-
change functions. It takes current from the line and charges the
storage battery which, thereforc, does not require to be removed
and charged, and, in short, does away with all additional attention.

The motor dynamo is an interesting little machine and is shown
on this page. It is entirely iron clad and is built on the rugged
lines of a railway motor. It has two ratios of transformation
This is neccssitated by the fact that the storage battery requires to
be charged at about 25 volts and discharges at full load at about
20 volts. Therefore the rotary transformer must charge at the
rate of from 500 to 25 and discharge at the rate of 500 to 20. This
performance is obtained by adding to the windings of the machine
a 500-volt field coil which is connected, not to the terminals of the
rotary converter, but to the trolley and ground. Hence, when the
power house current is absent, the motor dynamo receives the
excitation from the low potential side and gives the greater ratio
of transformation. When the power house current is at hand, the
high voltage coil produces the proper changes in magnetization
to alter the ratio of transformation as required.

Another interesting exhibit at the Beach consisted of "a large
switch for handling heavy locomotive work. This switch is shown
on the opposite page, photographed beside a switch for ordinary
street railway work. The switch weighs nearly 400 Ibs. and has
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very powerful and massive jaws, which carry the necessary cur-
rents for handling 8o-ton and go-ton locomotives. These jaws are
reinforced by carbon contacts which will take any arcing which
may occur there. These arcs, however, as a matter of fact, are
slight because of the series coil device.

The cost of this system has given rise to a great deal of specula-
tion, and as the Safety Third-Rail Electric Company has not yet
gotten its equipments on a manufacturing basis, definite figures
cannot be given, but it is believed that the cost of this system will
not exceed that of an equivalent first-class overhead system.

The only serious item of depreciation in the system is the
switches, and as these consist of about one-third of the total in-
vestment for outside electric construction, they can suffer a very
large depreciation without bringing the total depreciation figures
to any serious magnitude. In fact, the company proposes to guar-
antee the depreciation of this item for 10 per cent of the first cost
of the switches or about 3 per cent of the total investment. When
it is remembered that outside construction on the overhead sys-

,
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STANDARD SWITCH AND SWITCH FOR HEAVY SERVICE

tem is frequently written at 15 per cent, this figure becomes very
pertinent.

During the exhibition at Manhattan Beach an elaborate lunch-
eon was served and congratulatory speech-making followed.
A large representative body of railway men was in attendance.

————

An Otrnamental Fountain

After years of experimental work, Paul C. Just, who is in the
cmploy of the North Chicago Street Railway Company, has suc-
ceeded in perfecting an improvement for electric fountains, and he
has been granted United States patents covering the same.
~ The invention consists in the combination of a nozzle or other
means for throwing a flat jet or sheet of water into the air, and a
picture projecting apparatus, such as stereopticons or kinctoscopes
so located with refcrence to said flat jet or sheet of water as to
throw a picture or image upon said sheet.

The illustration published hercwith shows the invention as it was
exhibited at the electric fountain at Lincoln Park, Chicago, in
1898, where it proved a very great success, and one of the most
striking and popular exhibitions ever given. It greatly increased
the number of people visiting the park on the evenings when the
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fountain was in operation and the hearty applause of the crowds in
nightly attendance evinced the appreciation of the beautiful dis-
play.

An electric fountain is not necessary for a display, a single sup-
ply pipe from a tank with from 50 lbs. to 65 lbs. pressure fully an-
swering the purpose. A nozzle placed in a pond or lake with the
projecting apparatus located conveniently, gives a beautiful effcct.

SECTIONAL SIDE VIEW OF FOUNTAIN

The image appears to be suspended or floating in the air. The
upward movement of the water is not visible in itself. One re-
markable feature about this invention is the extreme distinctness
or definition of the image and the fact that the same may be seen
as well from the side of the jet or sheet remote from the project-
ing apparatus as from the side adjacent thereto.

%8
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Large Supply House

The Electric Appliance Company, of Chicago, has recently re-
moved into its new building at Nos. 32 to 34 West Van Buren
Street, where it will carry a much larger stock of all kinds of elec-
trical supplies than ever before. The interior construction of the
new building was especially arranged for the company and is a
model of convenience and adaptability. It contains five stories
and a basement. On the ground floor are the general offices of the
company, to the left that of W. W. Lowe, president of the com-
pany, and to the right and opposite that of T. I. Stacey, secretary
and treasurer. To the right of the latter are the genecral offices.
and to the left of the general offices is the storeroom. Occupying
the rest of the first floor is a room devoted to outgoing and incom-
ing freight.

On the second floor the manager of the shipping department
has his office, his assistants’ desks and benches for assembling use
about half the space of this floor, the rest being devoted to bins
for shadcs and shade holders, sockets, switches and miscellaneous
stock. The third, fourth and fifth floors, with the exception of
the list of goods stored in them, might well be described in the
same paragraph; they are arranged with bins, racks and shelves to
best suit the stock carried in them. The telephone department
and shop are also located on the third floor as well as the offices
of S. A. Dinsmore, the manager of this department.

The last, but by no means the least important part, is the base-
ment, with its accommodations for heavy goods—Armorite and
Armorduct tubing, “O.K."" bare copper and iron wire, cross arms
brackets, polesteps, etc., etc.

On each floor is a stock clerk, who must be thoroughly posted
on the stock under his immediate control. All bins and shelves
are lettered or numbered, classified and indexed in such a manner
that the assembler can at once place his hands on the item wanted.
Every arrangement or device which would in any way help toward
the desired end—a quick shipment—has been employed.

The history of the house which has grown in a few years to so
prominent a position is briefly as follows:

The company started in business Dec. 1, 1891, using one floor
of the building at 242 Madison Street, Chicago, with 2500 sq. ft.
of space. One year later another floor was added. In the latter
part of 1894 the entire building, or Rooo sq. ft., was required. The
present location, at 92 and 94 West Van Buren Street, has 30,000
sq. ft. of floor space. So much in the way of history. With the
increased facilities for quickly handling goods, which the new
building affords, and with the additions to the strong list of agen-
cies which the company represents, the management may confi-
dently look forward to another prosperous period. The prompt

i
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and businesslike policy which has plcased and multiplied this con-
cern’s customers during the past eight years will hardly fail to
bring like results in the future business.

—rp—

Compound to Prevent Slipping of Belts

The Cling-Surface Manufacturing Company of New York city
is introducing a compound for rendering power belts soft and
pliable, and for increasing the efficiency of a power plant by re-
ducing the slipping of the belts. A very thorough test of this
compound was made recently by R. C. Carpenter, professor of
experimental engineering at Sibley College, Cornell University,
Ithaca, N. Y., and the following is his report upon the results:

The tests were made in every case on the belt testing machine
owned by Sibley College; this is constructed so that the belt can be
tested undcr ordinary running conditions and measurements can
be made for determining the power supplicd, the power deliv-
ered, the tension of the belt, the arc of contact on either pulley,
and the slip. Three belts have been tested, each before and after
treating with cling-surface, and each under various conditions of
loading. 1In all over fifty tests have bcen made; a considerable
number of observations have been repeated in order to check the
accuracy of the results.

The belts before testing were in every case clean and in good
condition, and running under rather better than average con-
ditions.

The cling-surface was applied on several successive days, and in
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characteristics. The general effect of the cling-surface appears to
enable the Dbelt to transmit a power equal to its entire capacity
without producing heavy stresses on the driving boxes of the
pulleys; or, in other words, it enables the full capacity of the belt
to be obtained for transmitting power when the belt is so loose
that the sides nearly touch.

The general results of the tests of the untreated and treated
belts when running on iron pulleys is shown in the accompanying
diagrams, Figs. 1 and 2. In Fig. 1 the horizontal distances show
the tension on the belt in Ibs. per in. of width, the vertical dis-
tances show the h.p. transmitted per in. of width of belt for a speed
of 4500. ft. per minute. The lower line represents the results ob-
tained with the untreated belt; the upper line the results obtained
with the treated belt. It will be noted that the lower line con-
tinually rises, showing an increase in capacity with an increase of
tension; the upper line descends at first, showing a decrease in
capacity with increase of tension, and later rises. In no place
does the transmitting capacity of the treated belt fall below that of
the untreated belt. In comparing the respective results it will
be noted that the treated belt has a carrying capacity of 13.8 h.p.
when the tension per in. of width is 5 Ibs, while for the same con-
ditions the untreated belt has no carrying capacity; furthermore,
it is noted that the carrying capacity of the treated belt, even at
this low tension, is nearly 40 per cent higher than that of the un-
treated belt, even when the tension has been increased to 8o Ibs.
per inch of width of belt. The diagrams in Fig. 2 show the arc
of contact and the maximum percentage of slip for belts run both
in the treated and untreated condition with different tensions and
on iron pulleys. From this it is seen that the slip of a treated belt
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small quantities, in accordance with the directions supplied by the
manufacturers, before commencing the tests. The material was
almost wholly absorbed at the time of starting the test, and none
has since been applied. The material made the belt soft and
pliable, and gave it an inner surface somewhat resembling patent
leather. This surface was only in the least degree sticky to the
touch.

The general results of the test with cling-surface show an in-
creased transmitting power as compared with the same belt in an
untreated condition; it also shows an increased arc of contact,
and very much less slip. It shows a very high transmitting power
when the belt is run extremely loose, or with very little tension
on the pulleys, the reverse of which is true with the untreated belt.
It will be seen by consulting the report that the greatest trans-
mission capacity for the bclt treated with cling-surface was found
when there was the least possible tension on the belt, and when
the belt was running so slack that the sides nearly touched. It
will be noted also that as the tension of the belt was increased the
transmitting capacity diminished until a tension of about 2o Ibs.
per in. of width of belt was reached, after which the transmitting
capacity commenced to increase, and from that point continued
to increase with increase of tension.

In the test of the same belt not treated with cling-surface the
results were quite different, inasmuch as the capacity with very
light tensions was practically nothing, and the capacity increased
as the tension increased; at no point, however, did the untreated
belt have even approximately the same capacity as the treated
belt with the same tension; moreover, the treated belt transmitted
much more power with a very light tension than the untreated
belt with a heavy tension. The test with the belts treated and un-
treated, running on wooden pulleys, showed essentially the same

is much less, and the arc of contact greater for a given total ten-
sion than with the untreated belt.

The falling off in carrying capacity with increase of belt tension
for the treated bclt is doubtless due to the rapid change in the arc
of contact, which diminishes with increase of tension. This causes
a diminution in the transmitting power which is greater than that
produced by the increase of pressure due to the increased tension
on the belt. With the untreated belt such change is very slight,
and consequently a falling off in carrying capacity for light ten-
sion takes place.

In regard to the questions raised as to the preservative qualities
of cling-surface and to the permanency of the effect produced by
its application, the writer would say that our tests have of neces-
sity been of too short duration to give conclusive answers. The
general effect of the cling-surface is to soften the belt and to put
it apparently in the best condition for transmitting power and re-
taining its good qualities. The surface produced by the cling-
surface remains apparently unchanged after several weeks of use,
and the inference to be drawn is that the material has an effect
which continues permanent for some time at least.

—

The Gothenburg (Sweden) County Council on April 4 decided
by a vote of 32 to 14 to buy the local tramway’s concession and
properties for £70,000; this sale is subject to approval of the
sharcholders. The tramway company had its head office in Lon-
don, and was started by English capital under a forty-year con-
cession running from 1879. The following are the chief character-
istics of the road: Capital stock, £50,000; 6 per cent debentures,
£4300; reserve fund, £2800; dividend, 54 per cent; number of
horses, 132; rolling stock, thirty-six cars and four busses; mileage
in operation, 634 miles.
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Railroad Air Brake Men’s Association

The sixth annual meeting of the Railroad Air Brake Men's As-
sociation was held in Detroit, Mich., on April 11, 12, and 13, the
headquarters becing at Hotel Cadillac. This is an international
organization of 400 members, composed of men in Mexico, Canada
and the United States. who are occupied with the care, operation
or maintenance of air brakes. The Grand Trunk, Michigan Cen-
tral, Wabash, and the Lake Shore Railroads each placed an in-
spection car, complctely fitted with air brake apparatus, in the
Union Depot yard for exhibition.

At the opening session on April 11, addresses were made by
Mayor Maybury and Robert Miller, the vetecran Michigan superin-
tendent of motive power, and the President's annual message was
received.

One of the most pleasant incidents of the meeting was the trip
over the lines of the Detroit & Pontiac Railway, arranged by
Williami D. Ray, of the G. P. Magann Air Brake Company, of
Detroit. The trip was made i1z a special car, equipped with the
Magann storage air brake system, and a number of tests of the
brakes were made on the trip.

The party, consisting of over fifty delegatcs, started in the after-
noon of April 12, made the 17-mile trip to the Birmingham power
house in remarkably short time, and the true Detroit hospitality
was shown on this occasion in many ways, and the air brake men
enjoyed themselves thoroughly. After leaving the city limits, the
car was run at very high speed. While going at the rate of 47
miles an hour an emergency stop was made with the air brakes,
and the car was brought to a standstill within a few feet. Numer-
cus service stops were also made, and 1t was noticed that each stop
only caused a rcduction of .6 of a 1b. of air, showing what efficiency
the storage air brake svstem has reached. At Birmingham the
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Reconstructed Granite

In the April issue of the STREET RAILWAY JOURNAL some par-
ticulars were given of the third-rail railway at Coney Island. One
of the important features of this line is the insulating blocks made
of rcconstructed granite, used between the rail sections.  This

material 1s so novel, and possesses so many remarkable properties.,
that 1t is thought that a description of it would prove of interest.

THIRD-RAIL SECTION BLOCK

“Reconstructed Granite” is cxactly what its name implies, and
consists of choice Maine granite, pulverized, moulded into form
and fused together at a temperature of 3000 deg. F. It differs
from the natural stone, of which it is composed, in several very
important respects, viz: (1.) In being absolutely fireproof. as it
can be hcated red-hot and thrown into cold water without being

GROUP OF MEMBERS OF

car was run over a pit, where the apparatus was inspected and air
applications made.

A special test was conducted on March 15, when car No. 5 left
the power house at Birmingham for Dectroit with 230 Ibs. of air
The car made two round trips, consuming 160 Ibs. of air and mak-
ing a total of 300 stops. The time consumed was six hours. The
car made a total mileage of 104 miles. After completing the two
round trips there was still 70 Ibs. pressure. The car was equipped
with double action cylinders.

It will be seen from these results that there was only about 815
of a 1h. of air used for each stop. On March 16 a car madc 165
stops, consuming 88 1bs. of air.

AIR BRAKE ASSOCIATION

in the slightest degree injured or affected thereby. (2.) It resists
the action of every known solvent, acids and alkalies of all kinds,
except hydro-fluoric acid, and is only superficially affected by
that. (3.) It 1s absolutely frost-proof, having been tested in
liquefied air at an estimated temperature of 350 deg. below zero not
only without injury, but was as strong while frozen as before, and
not at all brittle, in this respect differing from all other materials
tested n this way. As it is a well-known fact that all natural rocks
are disintegrated by extreme cold, and as 8o deg. to go deg. below
zero is the coldest temperature known upon earth, the test is a
severe ene. (4) Natural granitc not only contains a considerable
percentage of moisture, but has a constant tendency to absorh
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more when exposed to dampress, whereas this material contains
no moisture whatever, and being vitrified clear through (when
prepared for electrical insulation), cannot absorb any. (5.) Its
crushing strength, as shown by tests by the United States Govern-
ment at the Watertown Arsenal, ranged as high as 14.560 Ibs. per
cubic inch, which is far above the average strength of the natural
stone. Its tensile strength is from 480 to 500 Ibs. per sq. inch.

Its great strength, its uniformity throughout, its non-absorbent
properties, and its susceptibility to being rapidly and economically
moulded into all ordinary shapes, at a comparatively low cost,
would seem to make it a valuable insulating material, especially
for railway work, when it would be constantly exposed to the

CUP INSULATORS OF RECONSTRUCTED GRANITE

weather, and frequently buried under ground, for these reasons
it is rapidly growing in favor upon electric railways, especially for
third-rail insulation. Herewith are shown twe forms of these insu-
lating blocks made of this material, the first being the secction
insulator of the “"Murphy system’ tested at Manhattan Beach, and
the other the cup insulators of what is known as the “Martin sys-
tem,” now being introduced upcn the Brooklyn and other elevated
railroads. There are also many other forms.

A recent test at Niagara Falls showed that it required 50,600
volts to penetrate about ¥5-in. of this material with a merely nomi-
nal absorption after soaking the fragments for many hours. Many
other tests equally satisfactory have been made by eminent elec-
tricians.

Reconstructed granite is manufactured at Norristown, Pa., by
the Reconstructed Granite Company, of New York. These works
are very extensive, covering nearly 7 acres of ground, and have
direct connection to all parts of the country by both the Pennsyl-
vania Railroad and the Philadelphia & Reading (B. & O.) Rail-
road, both of which have sidings into the works.

— e

Storage Battery Auxiliary of the New York, New
Haven, & Hartford Railroad

A little over a year ago the New York, New Haven & Hartford
Railroad Company installed a plant with storage battery auxiliary
at Hartiord, Conn., for the purpose of lighting the Hartford sta-
tion, that has been operating successfully ever since and which
exemplifies in an unusual manner the advantage of a storage bat-
tery as a regulator, and its adaptability to unusual conditions. Tt
will be remembered that the New York, New Haven & Hart-
ford Railroad operates the Hartford-New Britain section of its line
clectrically by the third-rail system. Five hundred volts are used
and thevoltage is subject to all the fluctuations incident tosuchasys-
tem, on account of the current required for starting and accelerat-
ing the trains. The fluctuations on the circuit are more violent at
Hartford as it is located at the end of the third-rail system, and
were so great that lamps could not be operated from an ordinary
motor-driven generator without battery. A combination of the
motor-driven generator and regulating battery was, therefore,
finally decided upon.

The generating unit consists of a 45 kw. shunt-wound generator
direct connected on a common bed-plate to a specially compound
wound 500-volt motor, the compounding being so designed as to
run the motor as nearly as possible at a constant speed through
large vatiations of voltage in the motor circuit, which is derived
from the third-rail system of the railroad.

The scheme of operation and the results obtained are well ex-
emplified in the curves shown 1n the diagram herewith. The lower
curve gives an excellent idea of the extreme variations in the
motor circuit. It will be noticed that this covers a range of 375
volts, or from a minimum of 175 volts to a maximum of 550 volts.
The battery is directly across the system as a regulator, receiving
its charge through the hours of light load as will be seen by refer-
ence to the left-hand set of curves in the cut, and only being re-
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quired to furnish a small amount of current when the generator
current drops off, due to fall in the voltage on motor, to a point
below the lighting load shown by the straight line across the
curve: but as the lighting load increases, it will be noticed from the
right-hand set of curves in the same figure, there is a large portion
of the time when the generator is unable to furnish the current re-
quired for the lighting load and which is in turn supplied by the
battery, which thus keeps a practically constant pressure on the
lamp circuits, discharging whenever the generator current falls
below the load and charging when the reverse occurs.

Tn addition to this service, when the lighting load falls off to a
minimum the generator is shut down and the battery furnishes all
the current required at such time, constant potential being main-
tained by the ordinary method of cutting in reserve cells by
switches on the lower panel of the switchboard.

The storage battery consists of sixty-two cells of Chloride Accu-
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LOAD LINE—HARTFORD BATTERY

mulator, manufactured and installed by the Electric Storage Bat-
tery Company, of Philadelphia. Each cell contains eleven plates,
but the tanks are large enought to provide space for additional
plates to double the capacity of the present plant. The plates are
of type “G,” 15V ins. x 15V ins., while the containing tanks are
233 ins. X 1034 ins. x 2274 ins. high. The cells are installed in
one tier on special porcelain insulators, the plates being burned up
to solid lead busbars in accordance with the standard practice.

e N

Conductors’ Punches

The R. Woodman Manufacturing & Supply Company, of Bos-
ton, Mass., is one of the largest and oldest manufacturers of small
steam and street 1ailroad supplics, such as ticket punches, ribbon,
office and perforating stamps, railroad baggage checks, coat and
time checks, employees’ hat and breast badges, uniform buttons
of every description, etc., and is constantly bringing out new
specialties.

One »f its latest devices for street railway use is a transfer ticket

CONDUCTOR’S PUNCH

punch fitted with a new elliptical spring, which, it is thought, will
be found a great improvement over the old types of springs.
These punches are milled out over the top of the die so that con-
ductors can very readily see all dates and figures which are to be
punched in the tickets. The cutting dies for the punches are made
from the very best Jessop’s tool steel and this accounts for their
lasting qualities and durability. Over four thousand of these
punches are now in use on the street railways of Boston and
vicinity, and the company has large orders on file from a number
of roads in Canada.
e S ——————

The Corporation of Glasgow will shortly begin work looking
to the conversion of their entire system, and they hope by the
date of the Glasgow Exhibition in 1901, which will immediately
follow the Paris Exposition, a considerable portion of the system
may be converted to electricity.
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A Slow Feed Controller Handle

In the acconipanying illustrations is shown a new controller
handle which has been devised by a practical electric railroad
manager and which is believed to be onc of the best checks ever
devised for preventing the waste of energy Ly careless or indiffer-
ent motormen. There is. of course, no question as to the enor-
mous amount of current that is absolutely wasted by green motor-
men by the improper handling of the controller. In addition to
this direct loss, the increased cost of repairs to motor and parts
damaged by excessive currents is by no means a small jtem. To

SLOW FEED CONTROLLER HANDLE

compel the motorman to use his power economically is the aim
of the new invention.

The standard series parallel controller has nine points and the
average motorman will cover these in six seconds with a con-
sumption of 250 amips. with two 35-h.p. motors. With the new
slow feed handle the time in which the motorman shall cover the
nine points is under the control of the manager, who, by regulating
an attachment on the controller can limit the time to eight, ten
or twenty scconds, as he may desire. No alterations in the present
type of controller are necessary to adopt the use of the handle,
the old handle simply being lifted from the stud and the new
handle put in its place. The device is manufactured by the
Wagenhals Manufacturing Company, of Cincinnati, Ohio.

— e ————
Lubrication of Gearing

The lubrication of the teeth of gearing is a subject of much
greater importance and requires closer attention than is often
given it, and too cften waste lubricants from the bearings, engines,
and machinery generally, are considered good enough to supply
the gear teeth. The conditions under which gear teeth operate
are so very much different from those of a revolving bearing that
it is not proper to assume that the same lubricant will do for
both; in fact, after careful experiments it has been found that by
the application of a lubricant made especially for the purpose, the
life of gear teeth can be very perceptibly prolonged. ;

Gear teeth should be constructed to have as little side clearance
as possible and the perfect working gear would be one abso-
lutely without side clearance. As a matter of fact, it is nearly im-
possible to so adjust gearing as to prevent all initial side clear-
ance. This clearance soon gives rise to a hammer blow, com-
monly termed “back lash,” thus tending to crystallization and
breakage. As soon as this “back lash” has once started it very
soon increases and the destruction of the metal is very much
more rapid. It is evident that a lubricant to satisfactorily answer
the varying requirements of gear teeth must possess tenacious
qualities to adhere and be able to deposit on the working surface
of the teeth, preventing metallic contact and consequent wear and
noise and reducing side clearance, thus forming a cushion for
“back lash.” This is the exact opposite of the requirements of a
lubricant for revolving journal bearings. A lubricant for accom-
plishing this result of a “‘gear shield” is made by the Ironsides
Company, of Columbus, Ohio. This material has been used for
some time and it is stated has greatly prolonged the life and de-
creased the noise of gearing on which it has been used. It is
adapted to all conditions from the even running motor gearing
on street cars to the most ponderous and heavily loaded gearing
of rolling mills.
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Annual Report of the General Electric Company

The following is an abstract of the seventh annual report of the
General Electric Company:
PRESIDENT'S REPORT.
ScuENECTADY, N. Y., April 26, 1899
To the Stockholders of the General Electric Company:

The prosperity which has attended other lines of business during
the past year has been shared by your company. The important
extensions made to its factory plants during the past eighteen
months have proved to be most timely, and the company is now
greatly benefited by the increased facilities they afford.

The matters of stock reduction and revaluation of the patent ac-
count of the company were brought to your attention in the last
annual report.  Since then a reduction has been made of 4o per
cent in the share capital of the company, by vote of the stock-
holders at a mecting specially called for that purpose, the com-
mon stock being reduced from $30,460,000 to $18,276,000, and the
preferred stock from $4,252,000 to $2,551,200. The patent account
has been reduced from $8,000,000 to $4,000,000.

The profits for the year, after deducting

all general patent and miscellaneous
EXPEITSES, WELE s asmws @ s s e o ah $3.806,884.10

Deduct deficit as of Aug. 18, 18098, after

reducing patent account and capital
StOClE vy e AP 1,840,761.03
————— $2,056,123.07

ILess interest on debentures and current dividend on
preferred stock ... oo .o 371,638.40

$1,684.484.67

On Jan. 31, there had been paid or charged against
surplus all the old accrued dividends on preferred
StOCl ispsmiwsmiparmsnamas (R A5 EEE S AR masEaE A 1,527.013.68
$156,570.09

By order of the Board of Directors,
C. A. COFFIN,
President.
FIRST VICE-PRESIDENT'S REPORT.

ScueNecTaDYy, N. Y., April 25, 1899.

C. A. Cothn, Esq., President General Electric Company:

Sir—I submit herewith a brief report of the operations of the
Sales Department for the fiscal year ending Jan. 31, 1809.

Total sales (amount billed to customers)............ $15,670.430.86
Cost of goods sold, general expenses and taxes, in-

cluding sundry losses and allowances for losses. . 13,004.534.25
Profit onsales................. ... ... ..... ... .. $2,584,806.61

ORDERS RECEIVED.—The increase over last year in orders
received is 21 per cent. Apparatus orders represent 52 per cent
of this increase, supply orders 39 per cent, incandescent lamp
orders g per cent. The increase in each class is:

Apparatus orders. .......... ... .. 19 per cent over last year.
Supply Orders :w:umemsnasanememamas s 24 - -
Incandescent lamp orders............. . - v

Over 124,000 separate supply orders were received and over
8,400,000 incandescent lamps were ordered, during the year.

About 89 per cent of the year's orders were on our standard
terms—cash within sixty days.

Orders Received for the Past Five Years.

Fiscal year ending Jan. 31, 1805............ ....$12,160,119

t 1806 « s woemsme wwiw wvu. 13;235,016
" " - " R £.7 7S 11,170,310
o " = - ® TR08 s amas arsie AR08 3609
“ o “ © C1800.. 17,431,327

The local office stocks are maintained in good salable condi-
tion. The annual inventory shows these stocks classified as fol-
lows:

ACHVE v s Gemam s 5@ mEEse 8 2.5%  $442,380.43
TNaCtiVe « ot e 6.5% 30,606 60
Olisalete .osmimis smsiwie:maessssns 1.0% 4,076.01

Totals ... iasessaswsnss semsns 100.0%  $478.023.04
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The improvement in this respect is shown by the following
comparisons:

Local Office Stocks for Past Five Years.

1895. 1806, 1897.  18¢3. 1890.
AcCtive «viiiiiiiii ..68% 82% 86% 00% 02.5%
Inaetive wsscnsmis ssmamse - 27% 14% 12% 8% 6.5%
Obsolete . .....covvini... 5% 4% 2% 2% 1.0%

GENERAL REMARKS.—The past vear shows the largest
volume of business for the company for any fiscal year since its
organization. The increase is well distributed, as shown above.

During the past year large power houses have been constructed
or projected in or necar many of our large cities, which power
plants are centers ol distribution of the electric current for rail-
way, lighting and many other and constantly increasing uses and
applications. The establishinent of such large stations will re-
sult in decreased cost and increased use of electric power.

The utilization of water powers by electrical transmission has
also been a marked feature of the past year, and the successful
transmission of electrical power over the 8o-mile line of the
Southern California Power Company, at l.os Angeles, Cal.,
the long-distance record to date of commercial transmission.

Some of the more important water power transmission plants
which have Leen sold by this company are given in the following
table:

I'ransmission

Total H.P. Power used at Distance Voltage.
in Miles.
1670 H P Redlands, Cal_____.. 21 10,000
3000 Portland, Ore_.. 14.5 6,000
4000 Sacramento, Cal .. <5 11,000
2000 ¢ Pachuca, Mexico._. 19 10,000
1407 ** Fresno, Cal _..__ 55 19,000
267 Salt Lake City .. 14 10,000
1206 ' Bakersfield, Cal. 16 10,000
5000t Ogden & \Alt Lak 40 15,000
FITERE Hookset, N. H___. _______ 10 10,000
1440 Lordnva, Araen ine Republic - 16 10,000
e Varese, Ilaly .............. 14 5,000
4000 ¢ Los Angeles, Cal 80 33,600
2000 Provo, Utah_ . 10 40,000
5000 ¢ Schenectady, N, Y 19 12,000
4000 Butte, Montana_.. 21 15,009
235 « Tuscarora, Nev__ 10 11,000
300 ¢ Cripple (,reek Col 10 6,300
1000 ** Hiroshima, _]apvn 15 11,500
8000 ** Minneapolis, Minn.._ 10 11,000
650 North Gorham, Me__ 14 10,000
800 ¢ Kingston, Jamaica 21 16,000
400 ¢ ‘I'renton, Canada.... 12 11,000
000 ¢ West Kmalenay, B, €. 20 20,000
s Victoria Goldstream, B. C___..__ 12.6 10,000

Many of these lines have been in (\pcratlon for several years,
and we have yet to learn of a fatal accident resulting from the
use of such high voltages. This record is in striking contrast
with the popular expectation and fear expressed as to the results,
when such lines were first proposed.

The Spanish War led to an increase in our business in the items
of searchlights, cables, marine dynamo sets, etc., considerable as
to each item, but smali in proportion to our total business.

The increased business of the past year has considerably in-
creased the burden upon our department and local office managers
and selling agents whose faithful and efficient work is deserving of
commendation. Respectiully submitted,

EUGENE GRIFFIN,
First VVice-President.

THIRD VICE-PRESIDENT'S REPORT.

ScneNecTapy, N. Y., April 25, 18909.
C. A. Coffin, Esq., President, General Electric Company:

Sir—I submit herewith a report on manufacturing and engineer-
ing for the fiscal year cnding Jan. 31, 1890.

MANUFACTURING.—The method of determining our fac-
tory costs which has proven satisfactory in previous years, has
been continued during the present year, such factory costs includ-
ing all material and labor plus a percentage to cover general ex-
pense items and an ample allowance for depreciation. The in-
ventories have been most carefully taken. Financial statistics re-
lating to factory investment are given in the report of the second
vice-president. Large additions have been made to our manu-
facturing plant, and others are now in progress. At the Schenec-
tady Works the large iron foundry mentioned in last year’s report
as in course of erection, was completed last summer and is now
fully occupied. A brick and steel machine shop, covering three
and one-fourth acres (142,000 sq. ft.) was begun last June and is
now being equipped with the necessary machinery. This large
shop will provide unsurpassed facilities for the economical pro-
duction of the largest apparatus, the demand for which is in-
creasing steadily. Extensions amounting to about 40,000 sq. ft.
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have becn made to other existing buildings, including a suitable
building for the safe storage of our valuable patterns. At the
Lynn Works the capacity of the steel foundry has been increased
40 per cent, and wc have in construction a new building for the
manufacture of meters and instruments, the total addition amount
ing to 35,000 sq. ft.—all substantial, well-lighted, brick buildings.
At the Harrison Works, we have, in order to meet the increased
demand for incandescent lamps and to improve our facilities,
started a new fireproof, four-story building containing about 6o,-
000 sq. ft., which will be completed this summer.

The area of the factory buildings now in use aggregates 1,800,-
000 sq. ft. (41.3 acres enclosed), and the number of employees now
at work is about gooo. In addition to the buildings mentioned,
we have expended about four hundred thousand dollars ($400,000)
for machinery and tools in the complete equipment of the new
buildings and to maintain existing machinery at the point of
maximum ethiciency and economy.

ENGINEERING.—The demand for electrical machinery of
large capacity and special design has continued to increase. A
numbzar of the great clectrical generators (5000 h.p.) for the new
station of the Metropolitan Traction Company at New York,
have been completed, and we have under construction an addi-
tional order for similar machines, including the transformers and
rotary converters to be used in transforming the alternating cur-
rent into continuous current for the operation of the electric street
cars in the borough of Manhattan. The equipment by us of the
Buffalo & Lockport Railway with electric locomotives for hand-
ling freight, and motor cars for passenger service, is interesting
as an instance in which the steam locomotive has been completely
displaced by electricity both for frught and passenger service,

The number of installations using alternating generators, in a
single generating station, and supplying through our rotary con-
verters, located at convenient distributing points, continuous cur-
rent for light and power, as described in my last report, has been
added to during the year by installations at Philadelphia, Boston
and other places. Plants involving the transmission of electricity
to long distances have continued to increase in number, those al-
ready in operation having been found cconomical and reliable.
We have now in operation about forty long distance transmission
plants, ¢mploying potentials of from 10,000 volts to 40,000 volts
and transmitting power from 10 miles to 8o miles.

About two-thirds of the power required for operating our
Schenectady Works is now regularly supplied from a water power
at Mechanicsville on the Hudson River, 19 miles away; the pro-
duction of electricity at high pressure directly in the stationary
armaturce winding of the generators used in this transmission, has,
as anticipated, been snccessful, and has been followed in other
similar installations because of its cconomy and simplicity.

A mnotable illustration of the flexibility of long distance electric
transmission is to Le found in the supply of Salt Lake City with
clectricity from two generating plants, located some 50 miles from
cach other, the energy being united so as to simultaneously sup-
ply clectricity over the same set of mains.

The St. Anthony Water Power Company’s plant, mentioned
in my previous report, has operated so successfully since its in-
stallation that additional apparatus to bring the total up to about
10,000 h.p. has been ordered during the past year.

The apparatus for usc in the 8o-mile transmission to the city of
Los Angeles, Cal., mentioned in miy last report, has been in suc-
cessful operation for some months.

Many important orders for clectric locomotives, large genera-
tors, etc., have been secured in competition with various Euro-
pean manufacturers.

Confidence in the reliability of electrical apparatus is now well
established and a general appreciation of its simplicity, flexibility
and economy has resulted in a rapid increase in the use of electric
motors in older fields and the opening of new. Electric motors
are therefore being used in incrcasing numbers for the driving of
machine tools in large and small factories, presses in printing
establishments, for ventilating, pumping and mining operations.
We have designed many motors specially adapted for such work
during the past year.

Our engineers have been actively engaged during the past year
in developing the apparatus and details required in new work
and in improving and reducing the cost of existing standard lines
of apparatus. Numerous improved forms of transformers, arc
lamps, meters and instruments, have also been introduced.

We have continued to protect our new designs as far as pos-
sible by applications for letters patent.

The work of our factory managers and engineers is worthy of
the highest commendation.

Respectfully submitted,
1T W. RICE, Jr,,
Third Vice-President.
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SECOND VICE-PRESIDENT'S REPORT.

From the report of Second Vice-President J. P. Ord the follow-
ing figures are taken and comparison made with reports of pre-
vious years:

CONSOLIDATED BALANCE SHEET.

ASSETS.

Dated Jan. 31. 1896, 1897. 1898, 1899.
Patents and franchises_ ... _..... $8,000,000 $8000,000 $8,000,000 $4,000,000
Factory plants_ ... ooo.. 3468002 3,400,002 3,400,002 3,400,002
Real estate (other than factory plants) 453, 585 643,016 586,529 615,035
Stocks and bonds - - vouoeeemeeoannn 5,479,%2 8545796 7,455,873 7,226,422
Notes and accounts receivable_ .. . 6,584,123 4,578,601 4,537,301 5,086,680
Work in progresscceeoace coccccceomne 961,386 517,866 283 832 507,336
Inventories. S 4,219,884 4,034,753 3,860,553 4,882,238

.............................. 79,686 703,484 1,425,875 1,456,794
Proﬁt and loss (deficit). ......o....c.. 13,917,071 12,957 413 11, 725 561 eeai.
TOLALS .. o omk s smes oms - <mss 68 = $43‘ﬂ-63,069 $43,380,931 $41,275,526  $R7,174,507
LIABILITIES.
Capital stock, common_.._. -.._..... $30,460,000 $30,460,000 $30,460,000 $18,276,000
Capl!al stock, preferred.ooc oo oo 4,252,000 4 202 1000 4,252, 00 2,551,200
5 per cent. gold coupon debentures_._  B,730,000 8,0()0‘0()0 (J,OUU,(}UO 5,700,000
Accrued interest on debentures......._ 72,916 66,666 50,000 47,500
Accountsipayable...cmconcenmmmmnnnn 428,153 402,265 263,526 431,496
Unclaimed dividends . _ 11

739

MoOrtgages-cesccmcsesssonscmcnmscacc-
Reserve for extension lo factory plants
Profit and loss (surplus).._____. ...

TR EI - 8 = e mo s am s s e oo $43,963,069  $43

$27,174,507

0,931 $41,275,526

CONSOLIDATED PROFIT AND LOSS ACCOUNT

EARNINGS.

Years ending Jan. 31. 1897, 1898. 1899,
S ]S W $12,540,994  $12,396,093 $15,ﬁ79,431
Royalties and sundrv proﬁ 279,402 128,845 ,591
Interest and discount_...__. 88,336 90,371 119 954
Dividends and interest on sec 282,144 2099, ,418 342 000
Profit on sales of stocks and hox}:ds 79,817 116‘356 ‘3~4 462
Di t on deben ures purcha:
lcsecl(t)agn ................ 5 57,139 14,015 2,422
Balance brought forward._. 12,957,413 11,72556] ssemesas
Totals ceeeeemmmnnna- 5 $26,285,245  $24,770,660  $17,260,859
Balance from previous year $13,917,071 $12,957 413 q’51,8§0.7‘61
Cost of goods sold._. 9,691,501 241 82 11,275,612
General nse and
:llllol;?'a::epse ............. 1,834,419 1,654,757 1,818,922
Patents and patent expense 349,919 :_-!.:5;3,&‘35 269,440
Interest on debentures.__ 431,250 333,333 290,000
Depreclanon of mventoneq \;)8,}:’;3 ........
Wi

Depreciation of consignments
Reserve for factory extensious

Dividends on preferred stocks 1,009,5§2
Balance - - oo - - —ssomasmes 156,571
1°0talS . oo e eeeemem e amamme D $24,770,660 $17,260,85¢
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Large Register Order in St. Louis

The consolidation of the principal lines in St. Louis has been
followed by a careful consideration of the field and the placing of
a number of orders for the new equipment necessitated by in-
creased traffic. One of the first of these orders to be placed was
that for registers and was sccured by Mr. Carson, president of the
Sterling Supply & Manufacturing Company. The order was
placed by Mr. Coleman, general manager of the St. Louis Trac-
tion Company, the corporation which will operate the lines con-
trolled by Alexander Brown & Sons, and the type specified was
the double recording register. This register was described in the
last issue of the STREET RaiLway JoURrNAL, and is arranged so
that it can record both cash farcs and transfers.

The order was one of the first to be placed by the new company
and Mr. Carson is to be congratulated upon the recognition se-
cured for the new Sterling double register.

NP C——
o’

Cord for Arc Lamps and Trolley Cars

The Samson Cordage Works, of Boston, Mass., are devoted ex-
clusively to the manufacture of cords and small ropes for suspend-
ing arc lamps, etc., and for use with trolley poles on electric cars.
The Samson cord is made from the very best cotton yarns, and is
guaranteed free from waste stock. [t is braided and finished by
the Samson patented and secret process, and is inspected with
great care to insure freedom from flaws.

The Samson cord is the result of thirty years' experience in the
manufacture of small braided cords, and it is easily distin-
guished by the colored spots which are woven at frequent intervals
through the surface of the cord. When desired, the cords are
treated to a coat of waterproofing, that greatly adds to their dura-
bility when the material is used where it is subjected to excessive
moisture,
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Electrical Exhibition at Madison Square Garden

Final arrangements for the elcctrical exhibition to be held at
Madison Square Garden, New York, during May, are being com-
pleted. This exhibition promises to exceed in number of exhibits
and public interest any previous electrical show that has heen held.
One of the most prominent features of the 1899 exhibition will be
the display of automobiles, and it is thought the cxhibit of elec-
trical vehicles will be by far the largest and best ever seen in
America, and second only to the great exhibits at Paris. Another
interesting fcature will be the wireless telegraphy experiments
and instruments. The experiments in wirelcss telegraphy will be
more extensive than thc ones last year and arrangements have
been made for sending messages between different points in the
Garden and also from the Garden to points of interest in different
parts of the city.

Several valuable Government exhibits have been secured and
these will be groupcd and attractively displayed. They include ap-
paratus from the army and navy, the signal corps and the weather
bureau, and will embrace also not a few interesting relics of the
war with Spain.

Recent Consolidations

The air is still full of rumors of consolidations and combina-
tions of street railway companies, many of them simply reports
but a number of them well defined. Among the latter may bhe
briefly mentioned the following cities where negotiations are
cither complcted or are well under way.

In Chicago, the Chicago Consolidated Traction Company has
made application for the listing of 150,000 shares of its capital stock
on the Stock Exchange. This company was chartered Jan. 28, 18¢9.
and in February, 1899, acquired by purchase the entire property
of the following named companies: Chicago Electric Transit
Company, North Chicago Electric Railway Company, Chicago &
North Shore Street Railway Company, North Side Electric Street
Railway Company, Evanston Street Railway Company, Cicero &
Proviso Street Railway Company, Ogden Street Railway Com-
pany, and the Chicago & Jefferson Urban Transit Company. This
company has a capital stock of $15,000,000 and the funded debt
is $6,085,000, all bonds of the underlying companies.

It is also reported that negotiations which have been in progress
for a long time for the consolidation of the larger street railway
systems of Chicago have been practically completed. This plan
does not contemplate the purchase of the three large companies
operating south of Seventy-first Street, 1. e., South Chicago Street
Railway Company, Calumet Electric Street Railway Company,
and the Chicago Electric Traction Company, but does include
the Chicago City Railway Company, the North Chicago Street
Railroad Company and the West Chicago Street Railroad Com-
pany.

In St. Louis, the St. Louis Traction Company has been or-
ganized for the purpose of purchasing several street railway prop-
erties in the city. In addition to this, the stock of the Lindell
Street Railway Company has been increased from $2.500,000 to
$10,000,000, which is said to be the preliminary step to the con-
solidation of all the lines in the city.

All the gas and electric lighting plants in the city of Washing-
ton, with the exception of the property of the Capital Traction
Company, have been purchased by a syndicate composed chiefly
of Baltimore capitalists. It is stated that the purchased roads
will soon be consolidated under one system. It is understood that
the companies effected are the following: Anacosta & Potomac
River Railway Company, the City & Suburban Railway Company,
the Georgetown & Tenallytown Railway Company, the
Metropolitan Railroad Company and the Washington & Great
Falls Electric Railway Company.

As stated in another column of this issue, the Broolklyn Rapid
Transit Company has absorbed several additional companies, and
now controls practically every street railway and clevated railway
line in the borough of Brooklyn, with the exception of the Coney
Island & Brooklyn Railway Company.

”
Lo g

Société des Tramways Unis de Bucharest is-the title of a new
company organized at Brussels for operating the tramway system
of Bucharest, Roumania. The capital is 8,000,000 fr., and the di-
rectors are Josse Allard, Brussels; Eugéne Baelde, Saint-Josse-
ten-Noode; Hector de Backer, Brussels; Emile Costinesen,
Bucharest; Maurice Blanck, Bucharest; Alexandre-Grégoire
Jenescu, Bucharest; Samuel Kocherthaler, Berlin; Lucien Van de
Vin, Brussels, and Charles Charlier, Brussels.
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Railroads in Cuba

The National Railway Publieation Company, of New York city,
publishers of the “Travelers’ Offieial Railroad Guide,” has issued
a supplement, giving complete maps, timetables, and lists of offi-
cers of all railroads and steamship lines in Cuba. The supple-
ment also eontains a page of very interesting notes on the gen-
eral charaeteristics of the island of Cuba, with special referenece
to the eonditions of travel by railroad. In part it says:

“The railways are not far behind the times when the conditions
by whieh they have been surrounded and the traffic they have to
provide for are carefully considered. The right of way is fenced
in, if that is a proper term to use for cactus hedges and stone walls.
The roads are laid with steel rails, from 50 to 62 1bs. to the yard,
joined with fishplates, with rock ballast, and generally well tied
and surfaced. The passenger trains are equipped with air brakes.
Thefreightcarsareof smaller dimensions than cars recently built in
the United States, and more like those of thirty vears ago. Thetrans-
portation of baggage is paid for, the baggage system resembling
that in use on European railways. Three instances will serve
to illustrate the rates charged: From Havana to Cardenas, 105
miles, the charge for a trunk of moderate size and weight is $1.30
in Spanish silver, including erossing the ferry from Havana to
Regla; from Cardenas to Cienfuegos, 118 miles, the charge is
$1.20 in Spanish silver; and from Cienfuegos to Matanzas, 135
miles, the charge is $1.90 in Spanish silver. These charges in
American money are equal respectively to 78 cents, 72 cents and
$1.08. The railroad fares are generally about five eents a mile in
United States money, which means about eight cents a mile in
Spanish silver.

“The passenger cars are well adapted to the climate, as well as to
the service for which they are intended. Each train, as a rule,
consists of three coaches, respectively first, second and third class,
although the classes are oceasionally divided by partitions in the
same car. The conductors and employees on the railroads are
usually intelligent, polite and well versed in their duties. On
most of the roads buffet lunches are served en route at reasonable
priees. Cab fares and porter fees are said to be very reasonable.”

e —————

Exhibition at Philadelphia

Of the numevous national and international expositions pro-
jected for the next three or four years in different parts of the
United States, the one to be held in Philadelphia in September,
Oectober and November of the present year is in many respects
the most important to the trade and eommercial interests of the
country. The Philadelphia Exposition of 1809 will be an exposi-
tion for the development of American manufactures and the ex-
pansion of the American export trade and it will be the first
national exposition of that charaeter ever held in the United
States. The exhibit will be condueted under the joint auspices of
the Philadelphia Commercial Museum and the Franklin Institute.
The Exposition grounds are situated on the west bank of the
Schuylkill River, south of the South Street Bridge and embrace
a valuable traet of land of 56 acres in extent, deeded to the Com-
mercial Museum by the city of Philadelphia. The grounds are
easily accessible and the buildings are so arranged as to give the
greatest convenienee to exhibitors and visitors. The Congress
of the United States, the Legislature of Pennsylvania and the
couneils of Philadelphia have indorsed this enterprise and the ap-
plications for spaece already received indieate its complete suc-
cess.

%%
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New Transfer Arrangement in New York

Announecement was made recently that the Third Avenue Rail-
road Company and the Manhattan Elevated Railway Company, of
New York City, had signed an agreement whereby transfers were
to be issued to each other’s lines at an additional cost to the pas-
senger of 3 cents. The agreement was reached after careful con-
sideration of the probable results, and it is thought the new ar-
rangement will be exceedingly far reaching in its effect upon the
traffic of both systems.

The portion of the city most directly benefited by the new trans-
fer arrangement will be the upper part of Greater New York lying
in the borough of The Bronx, as it will be possible for a resident
of that porticn of the eity living anywhere near the lines of the
Union Railway Company to reach City Hall or the Battery for
8 cents for the trip, and in comparatively good time. This he
can do by riding to the northern end of Third Avenue on the elec-
tric cars of the Union Railway, and there transferring to the Third
Avenue Elevated for an additional fare of 3 cents.

The better traveling facilities secured by the new system will,
of course, be shared by the residents of Manhattan Island, though
perhaps to a lesser degree. By means of the 125th Street cross-
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town line and the Forty-second Street and Amsterdain Avenue
lines, it will be possible to go from the lower east side to the
upper west side, and from the lower west side to the upper east
side, or vice versa, for 8 cents instead of 10. Transfer tickets will
be issued from the elevated stations to passengers that have paid
their fare on the elevated, and from the surface cars to passengers
that have paid their fare to the Third Avenue Railroad Company.
Over 3,000,000 transfer tickets were required to inaugurate the
system,
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P20 &

<

Metropolitan Street Railway’s Rapid Transit Offer
Withdrawn

In the last issue of the STREET RATLWAY JOURNAL was printed
the proposition of the Metropolitan Street Railway Company to
the Board of Rapid Transit Commissioners to build an under-
ground railroad in New York for the purpose of furnishing rapid
transit to all parts of the city. On April 17, however, the attor-
neys of the Metropolitan Street Railway Company sent the fol-
lowing letter to the Board, withdrawing its offer for the reasons
given:

“Since attending the neeting to which you invited us, with our
clients, this afternoon, we have considered the situation as it was
then presented, and determined upon the action then indicated
ty you orally.

“You will remember that at the time of making our proposition
oi March 27, to build an underground rapid transit railroad, we
advised you that our elients considered the difficulties and risks
of the undertaking so great that they were not willing to assume
them unless assured of popular approval and support; and the
correspondenee was made public in advance of any action upon it
with the understanding that, if it did not prove to be really ae-
ceptable to the people of this city, we were to be at liberty to
withdraw the offer at any time.

“We made the proposal as advantageous for the city as we con-
sistently could, with a reasonable prospect of profitable invest-
ment, and so favorable to the city that from the figures made by
our experts as to cost and earrying capaeity, the profits seemed to
our clients doubtful, and their desire to make the investment, even
under the most favorable circumstances, was but slight. While
the proposition seemed at first to be received with general ap-
proval, and in many quarters was treated in the same spirit in
which it was made, we are forced to recognize, and you agree,
that eritieisms often originating in adverse interests, and attacking
the only details of the plan which gave any prospect of profit, have
made a lodgment in the public mind, and ereated an impression
that we are trying to drive a hard bargain, and get possession of
privileges of great value without rendering an adequate return.
Our clicnts are not willing to oecupy this position, and- they are
satisfied that under sueh circumstances suceess in the enterprise
would be impossible. They are not willing on these terms to
undertake to provide a sum whieh they estimate at fully $60,000,-
000, with the eertainty of changes in financial conditions long be-
fore the work is done and to invest in a novel enterprise of
doubtful profit.

“They therefore feel constrained to withdraw their proposition
to build the underground rapid transit railroad.

“As you are aware, that proposition had its origin not merely
in our clients’ wished-for profits, but in a natural inelination to
continue and perfeet the system of passenger transportation in this
eity to which they have devoted a great part of the last fourteen
ycars, with results not only profitable to them, but beneficial to the
public, and which they could not have aceomplished except for the
approval and support generously accorded to their efforts by the
people of the city. They wish us to express their appreciation
of the courtesy and consideration with which you have received
and treated them throughout the negotiations.”
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Death of M., K. Bowen

Menard Kenner Bowen, president of the Chicago City Railway
Company, died on Sunday evening, April 9, shortly after an
operation for acute appendicitis. He left his office Friday after-
noon in his usual health, intending, the following day, to start
for Colorado Springs upon a holiday, but in the evening severe
pains came on and at a eonsultation of physieians at midnight, the
trouble was recognized as appendicitis and in an advaneed stage,
and it was determined to remove him to the Chicago Hospital
for an operation. This was performed Saturday morning at an
early hour, but the disease had progressed too far to be checked,
and although the patient rallied after the operation and made a
hard struggle for life, the end came at about nine o’cloek Sunday
evening.
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The funeral on Wednesday was one of the most impressive ever
scen in Chicago, by reason of the presence in the assembly at Mr.
Bowen's residence of many hundred street railway employees, as
well as some of the wealthiest and most prominent citizens of
Chicago. An escort of 800 men in the train service department of
the Chicago City Railway, with the band of the Cottage Grove
Avenue Trainmen's Association playing a funeral march, accom-
panied the body to the train for Jackson, where it was to be in-
terred. The entire procession was over half a mile long. Mr.
Bowen leaves a widow and two children, twelve and four years
old, respectively.

It is probable that few street railway managers have so fully
won the confidence and affectionate regard of their employees as
M. K. Bowen. When he became superintendent of the Chicago
City Railway in 1891, it was determined by the employees, then
a rough, heterogencous mass of men of all nationalities, and
practically all members of labor unions, to make the new super-

= intendent's  work as
hard as possible, and,
in fact, to “run him
out of town.” Instead
of accomplishing this,
the wunruly element
was wceded out, and a
strong and coherent
body of employees
was formed, which
quickly came to look
upon Mr. Bowen as
an  absolutely fair-
minded,  straightfor-
ward man, on whose
sense of justice they
could rely and whose
magnificent ability as
an  organizer and
manager they could
admire. Mr. Bowen
M. K. BOWEN has rarely failed in
carrying out any plan
which he had at heart, and his directors recognized his
services by advancing him from the position of superin-
tendent to that of general manager, and eventually of presi-
dent of the company—a company, one of the strongest and most
prospercus in the United States. It is characteristic of the man
that when early on Saturday morning he knew that the operation
must be performed, and realized as others did not that the result
of his long struggle of years against discase was likely to be fatal,
he put aside his own pain and trouble fong enough to send for
Superintendent Nagle, of the Chicago City Company, to whom
he gave some final directions concerning its management, and
bade farewell.

Mr. Bowen was a man in the prime of life, being but forty-one
years of age. His father was Gen. John S. Bowen, a graduate
of West Point, and his grandfather, Pierre Menard, first Lieuten-
ant-Governer of Illinois. He was educated at St. Louis and
Washington Universities, and at the age of nineteen, entered the
Governmernt service as assistant engineer in civil engincering
work on the Mississippi River. In 1880 he was engineer in charge
of the topographical survey of the St. Lounis & San Francisco
Railway from Fort Smith, Ark., to California. He first became
identified with street railway work in Kansas City. becoming
chief engineer and superintendent of construction for the Kansas
City Railway Company, then building its cable line. A little
later he becaine the New York representative of the Short Electric
Railway Company, and in 1801 entered upon his cight years’ ser-
vice with the Chicago City Railway Company.

During his conncction with this system Mr. Bowen was instru-
mental in bringing about important changes and extensions.
The mcthods of conducting the business of the company were
revised, new lines constructed, old ones rebuilt, and the motive
power changed to electricity on all but the trunk lines, which are
operated by cables. Mr. Bowen himself made no pretensions to
inventive genius, nevertheless he demonstrated his ability to de-
sign and improve methods, and his opinion on all matters pertain-
ing to street railway managcment had come to be highly regarded.

To his many friends in street railway circles, Mr. Bowen’s
death causes grief as at thc loss of a close personal friend. He
was singularly winning and generous in his friendships, granting
to all credit for the best intentions and rarely taking offence. An
unkindly word of another was almost unheard from his lips, for
his principle in life seemed to be to “think no evil of any man.”
He was a rare character and a friend long to be remembered
among those whé enjoyed his friendship.
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Personal

MR. W. K. BENSON has been appointed manager of tle
Easton Cousolidated Llectric Company, of Easton, Pa.

MR. C. D. MENEELY has been appointed assistant secretary
and treasurer of the Brooklyn Rapid Transit Company.

MR. H. M. BRINCKERHOFF has been made assistant gen-
eral manager of the Metropolitan Railway Company of Chicago.

MR. JAMES R. CRAVATH, a well-known electrical engineer,
was married on April 19 to Miss Ruth M. Rew, at Grinnell, Ia.

MR. WILLIAM P. GANNON has been elected president ol
the Syracuse Rapid Transit Railway Company, in place of Charles
R. Flint.

MR. U. H. McCARTER has entered upon his duties as secre-
tary and treasurer of the New Jersey Electric Railway Company,
of Hoboken.

MR. ARTHUR ORR, a prominent Board of Trade operato:
and capitalist, has been clected dircctor of the Chicago City Rail-
way Company in place of Mr. Bowen.

MR. GEORGE HURD, of Toledo, Ohio, has been appointed
manager of the Janesville Street Railway Company, of Janesville,
Wis., in place of Fred O. Greene, rcsigned.

MR. J. L. HINES, formerly president of the New Jersey Elec-
tric Street Railway Company, of Hoboken, N. J., has resigned,
and has been succeeded by Mr, Chandler W. Riker.

MR. J. W. MEAKER, JR., will open an office in Chicago,
where he will handle street railway specialties. Mr. Meaker has
for some time been connected with the Meaker Manufacturing
Company.

MR. ALBERT S. RICHEY, formerly electrician for the Citi-
zens' Street Railway Company, at Muncie, Ind., has resigned to
accept a position as electrical engineer of the Marion City Railway
Company and its interurban branches, at Marion, Ind.

MR. G. HARRY GARRISON, secretary and treasurer of the
Cortland & Homer Traction Company, of Cortland, N. Y., has
resigned his position to accept another one in Troy. Mr. Garri-
son on the eve of his departure was tendercd a farewell banquet
by a number of his friends.

MR. FRANK W. CARR has accepted the position of Superin-
tendent of The Falk Company, of Milwaukee. Mr. Carr for some
time past has been the chief engineer and superintendent of elec-
trical construction for the West Chicago Street Railway Com-
pany, and is a thoroughly well-informed electrical engineer.

MR. L. D. TANDY, one of the engineers of the railway de-
partment of the General Electric Company, has severed his con-
nection with that company and sailed for Europe, April 15. Mr.
Tandy will make his headquarters in London and will be asso-
ciated with Messrs. John Hays Hammond and Henry A. Butters
in their continental electric railway enterprises.

MR. F. L. HART, until recently general manager of the Balti-
more City Passenger Railway Company, has been engaged by the
Crosby-Lieb syndicate in Washington as manager of thc street
railway and electric lighting properties which are now in process
of consolidation, and has at once commenced work on the con-
struction of 20 miles of underground conduit track construction.

MR. MAURICE COSTER, for three years manager for the
Westinghouse Electric & Manufacturing Company at Chicago,
has sailed for Europe, where he will enter upon the duties of
general manager of the Société Industrielle de Electricité Pro-
cédés Westinghouse, a French company newly formed to manu-
facture and sell Westinghouse electrical machinery and apparatus
on the continent of Europe.

MR. W. F. HAM, formerly secretary of the Nassau Electric
Railway Company, has been appointed auditor of the entire Brook-
lyn Rapid Transit system, and has entered upon his new duties.
Mr. Ham is an expert accountant, and has given the subject of
street railway accounts most careful study. He was one of the or-
ganizers of the Street Railway Accountants’ Association, and has
been one of its hardest workers since its beginning.

MR. ERVIN G. LONG, vice-president of the Peckham Truck
Company, of Kingston, N. Y., was married to Miss Cora A. Rey-
nolds on Wednesday afternoon, April 26, 1899, at Christ Church,
Poughkeepsie, N. Y. Mr. Long is one of the best-known supply
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men in the stieet railway field, and his large circle of acquaintances
will wish him the heartiest congratulations at this time. Mr.
Long has recently réturned from a very successful business trip
in Europe.

MR. FRANK X. CICOTT, who was well known in electrical
and tramnway circles on both sides of the Atlantic, died recently
at the Lhome of his sister in Detroit. Mr. Cicott had just returned
from a trip around the world, undertaken to investigate the pos-
sibilities for the investment of American and European capital
in tramway enterprises abroad, and some articles from his pen
on foreign practice have appeared in recent issues of this paper.
Mr. Cicott was at one time director of the United States Govern-
ment mint at San Francisco.

MR. BURT VAN HORN has received the appointment of
general manager of the International Traction Company, of Buf-
falo. As announced in the last issue of the STREET RAILWAY
JournarL, this company is completing the consolidation of a num-
ber of street railway companies in the city of Buffalo and vicinity,
and the combined system will be one of the largest in the East.
Mr. Van Horn is well known to the street railway fraternity, and
he enjoys the reputation of being an exceptionally able and well-
informed street railway manager. He has the best wishes of his
many acquaintances in entering upon his new duties.

MR. R. M. DOUGLASS, until this month secretary, treasurer
and general manager of the Schuylkill Valley Traction Company,
of Norristown, Pa., has accepted the position of general superin-
tendent of the Cleveland Electric Railway Company, having entire
charge of the property, under President Everett. Mr. Douglass
entered the strect railway field about five years ago, his first work
being the building of the Syracuse & East Side Street Railway,
of which he had general charge until the sale of the property.
He then went to the Brooklyn Heights Railway Company as
superintendent, but on account of severe and protracted illness he
gave up this position in order to take that at Norristown, where
lie has since been an active and efficient manager.

MR, E. H. CHAPIN, who was formerly connected with the
STREET RAILWAY JoUrRNAL and later with the Standard Oil
Company, of New York, has recently opened an office in Roches-
ter, with headquarters in the Granite Building, where he will rep-
resent the Burnett Company, of New York, dealers in railroad,
electrical, marine, mining and milling supplies, and also the Swan
& Finch Company, of New York, refiners and dealers in lubricat-
ing oils and grease. This latter concern has been engaged in the
manufacture of oil and grease since 1853, and is well known in the
trade. Mr. Chapin’s energy and popularity insure a successful
business in anything which he undertakes and in his new business
he has the best wishes of his former co-workers on this publica-
tion.

MR. DAVID G. HAMILTON, the new president of the Chi-
cago City Railway Company, succeeding Mr. Bowen in that posi-
tion, is one of the best-known street railway men in the United
States, having been for many years a regular attendant at the con-
ventions of the American Street Railway Association, where his
advice and counsel have always been sought and have had great
weight. As Mr. Hamilton has been the responsible financial head
of a half-dozen or more street railway properties in St. Louis of
which Mr. Robert McCulloch has been the chief executive, and his
street railway experience, gained partly in this connection and
partly as a large stockholder and director, and latterly second vice-
president, of the Chicago City Railway Company, has been inti-
mate and wide. Mr. Hamilton was born in Chicago in 1842, and
nearly all his life was spent in that city. He studied law at the old
Chicago University, and cntered upon a practice later on, but after
a number of years he became interested as investor and financier in
many important financial undertakings in Chicago, and especially
in real estate. He is Western director of the Union Life Mutual
Insurance Company, of Maine, a member of the board of trustees
of the University of Chicago and of De Pauw University, and is
a member of several clubs of Chicago.
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AMONG THE MANUFACTURERS
THE EDW. P. ALLIS COMPANY, of Milwaukee, Wis., has

just booked a large order from Russia for mining and pumping
machinery.

PEPPER & REGISTER, of Philadelphia, Pa., have removed
their offices to rooms 712 and 715 Fidelity Mutual Life Building,
North Broad Street, Philadelphia.

D3
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.were ordered by a firm in a leading city in France.
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THE Q. & C. COMPANY, of New York city, is about to
make extensive shipments of pneumatic tools to Russia, Paris and
London. This company is doing an excelleut foreign business.

E.F. DE WITT & COMPANY, of Lansingburg, N. Y., manu-
facturers of the “Common Sense” sand box, have appointed the
W. R. Garton Company, of Chicago, Western agents for these
sand boxes._

DICK BROS. & CO., bankers, of New York and Philadel-
phia, announce that William R. McLaughlin, formerly of the
“Electrical World,” will represent them in the placing of invest-
ment securities.

THE JACKSON & SHARP COMPANY, of Wilmington,
Del., reports that it is exceptionally busy at this time, having more
orders for both cpen and closed car bodies than it has had at any
one tinie in years, This company has also just shipped some large
double truck, double deck cars to the Argentine Republic.

THE B. F. STURTEVANT COMPANY, of Boston, Mass., is
sending out Bulletin M, which is devoted to the Sturtevant elec-
tric propeller fans, for ventilating buildings of all classes, smoking
and dining rooms, restaurants, kitchens, bakeries, boiler rooms,
etc.

THE ELECTRICAL INSTALLATION COMPANY, Mon-
adnock Block, Chicago, announccs to the trade in a handsomely
engraved notice that after May 1 it will be at home to its friends
in new offices at 1516 and 1517 Monadnock Block, directly over
and four floors above its old location.

THE HENRY R. WORTHINGTON PUMP WORKS, of
New York, are well filled with foreign orders, and their weekly
shipments to Europe average two carloads. This concern will
furnish the pumping machinery which is to furnish the water sup-
plied for the coming Paris Exposition.

THE JEWELIL BELTING COMPANY, of Hartford, Conn.,
has completed and has ready for shipment two leather belts which
The belts are
U4-in. in thickness, 5 ft. in width, and together are 22574 ft. long.
They weigh over 2400 Ibs. and will undoubtedly be the widest
belts in France.

THE ABENDROTH & ROOT MANUFACTURING COM-
PANY, of New York, manufacturer of the Root improved water
tube boiler and Root’s spiral riveted pipe, on May 1, removed
from its former location at 28 Cliff Street, to the new building
erected at 99 John Strect, where it will occupy commodious offices
on the sixth floor. -

THE EDW. P. ALLIS COMPANY, of Milwaukee, Wis,
will furnish two 750-h.p. direct connected vcertical cross compound
condensing engines to the North River Light, Heat & Power
Company, of Hoboken, N. J., and two direct connected cross com-
pound condensing engincs of 300 h.p. and 450 h.p., respectively,
for a new electric railway at L.ebanon, Pa.

WILLIAMSON & COMPANY, of Allegheny, Pa., have pub-
lished a descriptive catalogue of the Ramscy signal system. This
system is now well known to electric railway managers, and is in
operation on many single track roads. The catalogue contains
a number of interesting testimonial letters, and also a complete
diagram showing the working of the system.

THE TURNER ENGINEERING COMPANY, of Bucyrus,
Ohio, is furnishing the “Turner” water tube boiler, 250 h.p., for the
Findlay Ohio Street Railway; two 200 h.p. for the Central Traction
Company, and three 225 h.p. for the Indianapolis Ice & Cold Stor-
age Company. Large boilers of this type recently put into ser-
vice are showing excellent results.

THE WESTERN ELECTRICAL INSTRUMENT COM-
PANY, of Newark, N. J., is making contracts for its new factory
at Waverly, N. J., a suburb of Newark. A railway switch has
been constructed to the spot, and ground was broken recently for
the erection of what will be one of the most complete manufactur-
ing establishments in the United States.

JOHN E. DE LEON, of Buffalo, N. Y., after numerous ex-
periments, has perfected a unique electrical exhibition for street
railway parks and pleasure resorts. His exhibition consists of
several feats upon a bare wire cable charged with electricity. The
cable and his body are outlined with numerous incandescent lights
of various colors, and some very startling and attractive results
are secured.



May, 1899.]

THE DUPLEX CAR COMPANY, of New York, has found
it necessary to extend its factory capacity, on aecount of the num-
ber of orders received. Many of the cars this company is building
for foreign dclivery are arrangced with a single seat on one side of
the aisle and a double seat on the other. The officers of the com-
pany report exccllent prospccts for a large business during the
next few months.

THE DORNER TRUCK & MANUFACTURING COM-
PANY, of Cleveland, Ohio, has received an order for trucks from
the Cleveland & Eastern Railway Company. The truck uscd will
be the company's latest type, No. 15 Criterion pivotal motor
truck. The Dorner Truck & Manufacturing Company also has
some good orders for its No. 11 Criterion single motor truck, and
two orders of ten trucks cach for its new Moore truck.

THE FRANK M. PIERCE ENGINEERING COMPANY,
of New York city, has closed a contract with the Amsterdam
Street Railway Company, of Amsterdam, N. Y., to install a 250-
h.p. Erie Ball engine to be dircct connected to two 8o-kw. G. L.
generators. The Frank M. Pierce Engincering Company has also
shipped a 100-h.p. engine for clectric work at a mining plant in
North Japan; also two 125-h.p. cngines to the same country.

WINTHROP G. NORRIS & COMPANY, of Boston, Mass..
have completed plans and specifications for a powcr station and
car barns for the Gardiner, Westminster & Fitchburg Railway
Company. This will be a direct connected station, with Slater
compound condensing engines. The road will be g miles in length
with a branch of about 2 miles from South Fitehburg to Wauchu-
sett Lake. The work will be pushed rapidly to completion.

CHANGE OF OWNERSHIP.—It is announced that all the
capital stock of the Commercial Electric Supply Company, of St.
Louis, Mo., has bcen purchased by William F. Nolker, his sons
and associates. Mr. Nolker preposes to increase the capital stock
of the company and to place the Commercial Electrical Supply
Company in a very enviable position. The management and gen-
eral personnel of the company will remain about as heretofore.

THE BERLIN IRON BRIDGE COMPANY, of East Berlin,
Conn., has taken the contract for the new roof on the East Armory
of the Colt's Fire Arms Manufacturing Company, at Hartferd.
This roof is 60 ft. wide and 500 ft. long, and is to be entirely re-
covered. The new roofing is to be the Berlin Iron Bridge Com-
pany’s anti-condensation fireproof roof lining, consisting of anti-
condensation lining underneath the corrugated iron outside cover-
ing.

THE ERICSSON TELEPHONE COMPANY, of New York,
has moved its offices from 20 Warren Street to 296 Broadway.
This company’s specialties have been sent to a large num-
ber of cities of this and foreign countries, and the Ericsson tele-
phones need no introduction. The company’s latest catalogue
contains interesting descriptive matter on the different types of
receivers and transmitters and telephone sets that are carried in
stock.

THE AMERICAN RAIL JOINT & MANUFACTURING
COMPANY, of Cleveland, Ohio, has closed contracts with the
Erie & Cambridgeboro Electric Railway Company for joints on
about 25 miles of track; with the Orleans & Jefferson Railway
Company for g miles, and the Kansas City & Leavenworth Rail-
way Company for 11 miles; a total of about 21,000 joints. This
company so far this season has made contracts for about 40,c00
joints.

THE ELECTRICAL INSTALLATION COMPANY, of Chi-
cago, is furnishing the overhead construction for the Northeast
Electric Railway of Kansas City, and the Grand Avenue division
of the Brooklyn Avenue Railway Company of Kansas City, and
also about a thousand iron poles for the Metropolitan Street Rail-
way Company of Kansas City. It has also recently secured a
contract for building an extension to the Vicksburg Electric Rail-
way, Vicksburg, Miss.

C. TOWNSEND BLAKE, of Philadelphia, Pa., reports that he
is now installed in his new offices at 612 Girard Trust Building,
Philadelphia, and is prepared to transact business in his former
prompt manner. He is prepared to buy and sell and to quete
prices on all unlisted street railway, steam railroad and gas bonds.
In addition to this he has opened a municipal department under
the management of Robert Hancocks, and will be pleased to nego-

tiate either for the purchase or sale of any issue of municipal
bonds.

LAING, WHARTON & DOWN, LTD., of London, are send-
ing out a neat catalogue describing the Vril electric launches,
which are manufactured by this firm. These launches are op-
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crated by storage batteries, and the machinery is fitted in watcr-
tight compartments, taking up no room that can be occupied for
passcnger accommodation. During the time the launch is run-
ning the machinery requires little attention, and is frce from dan-
ger. The services of but one man are required to both control
the machinery and stecr.

THE GARTON-DANIELS ELECTRIC COMPANY, of
Keokuk, Ia., is sending out some interesting lcatlets describing
Garton lightning arresters. A paragraph from one of these is
particularly worthy of note. It is as follows: ‘“‘Use plenty of pole
arresters—they cost much less than repairs, and do not require
constant attcntion. Never ground your lines. Offer the dis-
charge many paths to earth before coming to your station. Re-
lieve thé strain on the insulation of your entire system.” The
manufacturers of the Garton arresters claim that these instru-
ments contairc all the desirable features of a lightning protective
device.

SPECIAL CATALOGUE.—The Peckham Truck Company,
of Kingston, N. Y., and Ncw York city, has just issued another
one of its series of elaborate and valuable catalogues. This one is
devoted to the Peckham system of single electric trucks, and con-
sists of fourteen sheets, 15 ins. x 8 ins., of heavy paper bound to-
gether with fasteners, with heavy covers. Upon one side of each
sheet is printed a handsome engraving of some special type of
single truck, and on the oppositc side of many of the sheets ap-
pears an engraving of a car mounted upon that particular truck.
The engravings of the trucks are printed with tinted background,
and the details of all the parts are clearly brought out. This com-
pany has also issued a catalogue of the same general style devoted
to double trucks.

MERCHANT & COMPANY (Inc.), of Philadelphia, New
York and Chicago, have reccntly received an order from the War
Department for 786 of thcir galvanized “Star” ventilators, for use
on the officers’ quarters and barracks to be erected at Havana and
Matanzas, Cuba. There will be 587 “Star” ventilators, 24 ins. in
diameter, and 199, 14 ins. in diameter. Some idea of the size of the
order can be had, when it is stated that if these ventilators were
placed in a line with their c¢dges touching, they would cover a
distance of nearly half a mile. Within the last few months Mer-
chant & Company (Inc.) have also supplied 500 ventilators, 18
ins. in diameter, for the new government hospitals at Fortress
Monroe and Savannah.

THE KEUFFEL & ESSER COMPANY, of New York city,
the well-known manufacturers of everything required in the science
of drawing and measuring, report a constantly increasing demand
for their goods. This company is known throughout the world,
and its goods are recognized as standard by a very large number
of leading architects, surveyors, draftsmen, etc., of the country.
This firm makes most of its goods in its own factory and abso-
lutely controls nearly all goods which it imports. It warrants all
materials and instruments to be exactly as represented. Its pro-
fusely illustrated catalogue of over 400 pages should be in the
hands of cveryone interested in any way in drawing or measuring
instruments or materials, and this pamphlet will be sent free of
charge cn request.

THE W. R. GARTON COMPANY, of Chicago, of which W.
R. Garton is president and trcasurer. and Ray P. Lee is secretary,
has just moved into its new quarters, suite 603-60o4 Manhattan
Building. where it enters the second year of its existence under the
most auspicious of circumstances. This company represents,
among others, the Electric Railway Equipment Company, of Cin-
cinnati, Ohio, whose exceptional line of iron and steel, tubular
and ornamental poles, brackets and trimmings, as well as a most
complete line of figure 8 and round trolley, overhead material is
so well and favorably known. The W. R. Garton Company has
closed scveral very large contracts in these lines; in fact, reports a
business for the various manufactures whom its represents of over
$50,000 during the last forty days.

A WELL-KNOWN SUPPLY AGENCY.—Charles N. Wood,
of Boston, Mass., agent and representative for many of the lead-
ing street railway supply houses in America, reports a constantly
increasing business. Mr. Wood has recently formed a consolida-
tion with the Frank Ridlon Company, with offices at 200 Summer
Street and 31 State Street, Boston, and this has resulted in a very
large increase of orders. Among the firms represented by Mr.
Wood are the R. D. Nuttall Company, International Register
Company, American Heating Corporation, Wilson, Thompson &
Company, Van Wagoner & Williams Hardware & Mining Com-
pany, ctc., so he is in a position to execute promptly contracts for
almost any specialty required by a street railway company. Mr.
Wood’s extensive exhibit at the last convention, at Boston, will
be remembered by all convention goers.
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THE GENERAL ELECTRIC COMPANY, of Schenectady,
N. Y., has issued from its press during the past month the follow-
ing catalogues and circulars: Bulletin No. 4168, describing single-
phase alternating current gcnerators, 6o-cycle revolving armature
type; Bulletin No. 4169, describing the two-rate meter and sys-
tem; Bulletin No. 4170, running light tell-tale boards; pamphlet
by Carl D. Haskins, on the “Management of Central Station
Meter Systems;” and an exceedingly tasteful brochure devoted to
the subject of fan motors. The latter is profusely illustrated,
showing all the various types of alternating and direct current fan
motors for ceilings, walls and desks, and other special require-
ments. The company has also issued Bulletin No. 4106, on direct
current lightning arresters, magnetic blowout type, M. D.; No.
4167, on assembled commutator segments for railway motors; and
No. 4171, on railway line material.

THE MANHATTAN RAILWAY COMPANY, of New York,
has recently placed one of the largest singlc orders for transfer
tickets ever given. This company has made transfer arrangements
with the Third Avenue Railroad, and as the system went into effect
April 29, it was necessary to have the tickets printed on very
short notice. To inaugurate the system many millions of tickets
were required, there being 427 stations, each requiring its special
ticket. The general style was not decided upon until Tuesday
noon, April 18. A special paper was required, therefore it had to
be made for the purpose. Geometric lathe work tints had to be
engraved, and owing to the work required special machinery had
to be arranged. All this had to be done, and at least three million
transfer tickets delivered by Tuesday noon, April 25. The work
of furnishing these tickets was given to the Globe Ticket Com-
pany, of Philadelphia, and the confidence placed in this concern
by the Manhattan Railway Company speaks well for its resources
and reputation.

THE WESTERN ELECTRICAL SUPPLY COMPANY,
of St. Louis, Mo., is pushing thc street railway branch
of its business this season, and is evidently receiving some
very gratifying results. The  head of this department,
Charles Scudder, Jr.,, reports some very flattering results
and a constantly increasing demand for the company’s goods,
of which it has a most excellent assortment, and of a qual-
ity that will bear inspection. The company is now Western agent
for some of the most prominent manufacturers in the country and
has taken every precaution in the selection of the goods repre-
sented. This has resulted in the company offering to the trade
a very high grade of supplies necessary in the construction and
maintenance of a street railway. The company is carrying a very
complete railway stock in St. Louis, which has been found to be
of great assistance and value in sustaining its reputation for
prompt shipment, which its experience has shown to be second
only to the quality of the goods furnished.

THE WARREN-WEBSTER COMPANY, of Camden, N. J,,
report the following recent sales of Webster vacuum feed water
heaters and purifiers: S. S. Mascotte; Creedmore Mining Com-
pany, Creede, Col.; Freemont Electric Light Company, Cripple
Creek, Col.; Washington County Court House, Washington, Pa.;
St. George’s Hotel, Evansville, Ind.; St. Louis Club, St. Louis,
Mo.; New York, New Haven & Hartford Railrcad Com-
pany Depot, Providence, R. I.; Gaensslen Fisher Glue Company,
Gowanda, N. Y.; Cleveland Twist Drill Company, Cleveland,
Ohio; Masonic Temple, Boston, Mass.; Arapahoe County Poor
Farm, Denver, Col.; Winship Machine Company, Atlanta, Ga.;
J. R. Keim & Co., Philadelphia, Pa.; Boston Rubber Shoe Com-
pany, Malden, Mass.; Walworth Con. & Supply Company, Bos-
ton, Mass.; Morris Building Company, Mills No. 3, Brooklyn,
N. Y.; Massachusetts Cotton Mills, Lowell, Mass.; Hazard Manu-
facturing Company, Wilkesbarre, Pa.; Calvin, Pardee & Company,
Harwood Colliery, Pa.; Conkling Chemical Company, S. Chi-
cago, Il

THE HARRISBURG FOUNDRY & MACHINE WORKS,

through their Boston office, have been awarded the con-
tract for furnishing Harrisburg standard engines of a ca-
pacity of over 4ooco h.p. There are ten engines in the
order, each engine weighing 60,000 Ibs., which will de-

velop 350 h.p.; maximum capacity 400. These engines are for
the immense new plant of the Great Northern Paper Company,
which has purchased thousands of acres of timber land, erected
enormous buildings and machinery in the northern part of the
State of Maine, and which will be the largest paper producing
plant in the world. This order is just one-half of the entire order,
which will be nearly 10,000 h.p.. This, it is stated, is the larg-
est order for engines of the wheel governing type ever placed
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in this country, and was obtained in open competition at better
prices than were made by other concerns. The Harrisburg Foun-
dry & Machine Works have been so crowded with work as to
necessitate running day and night for the last six months, and it
is fortunate that their new plant is so rapidly nearing completion,
for it is only on account of this that it has been possible for them
to accept the present rush of orders.

A. L. IDE & SONS have recently made the following contracts
for “Ideal” engines: Fountain City, Wis., one 70 h.p., belted;
Monterey Electric Light Company, Monterey, Mexico, one 250-
h.p. and one 110-h.p. tandem compound engines, belted; Kingan
& Company, Indianapolis, one 70-h.p., direct connected; Emery,
Bird, Thayer Dry Goods Company, Kansas City, one 260-h.p.,
direct connected; the Kuntz-Remmler Company, Chicago, one
45-h.p., belted; Kingman Plow Company, Peoria, Ill.,, one 100-
h.p., belted; Janney, Semple, Hill & Company, Minneapolis,
Minn., one 60-h.p., direct connected; Caro Light & Power Com-
pany, Caro, Mich., one 300-h.p., bclted; Bonham Electric Light
Company, Bonham, Tex., one 60-h.p., belted; F. W. Horne,
Yokohama, Japan, one 4o-h.p., direct connected; Boston Store,
Davenport, lowa, one 100-h.p., direct connected; Pilgrim Hotel,
Marshalltown, Towa, one 60-h.p., direct connected; Illinois Cen-
tral Railroad Company, Chicago, Ill., one 8o-h.p.; Deadwood &
Delaware Smeelting Company, Deadwood, S. Dak., one 100-h.p.,
direct connected; Hillman Building, Chicago, one 125-h.p. and
one 150-h p. tandem compound engines, direct connected; Illinois
State Reformatory, Pontiac, one 200-h.p., belted; Lancaster Elec-
tric Light Company, Lancaster, Wis., one 100-h.p., belted; Kieck-
hefer Bros., Milwaukee, one 190-h.p., direct connected; C. ]J.
Smith & Sons, Milwaukee, one 125-h.p., direct connected; An-
heuser-Busch Brewing Association, two 125-h.p., direct con-
nected; Chicago & Great Western Railroad Company, for shops
at Oelwein, la., one 180-h.p. and one 300-h.p.; City of Barnesville,
Minn., one 60-h.p., direct connected; Empire Zinc Company, Jop-
lin, Mo., one 150-h.p. and one 100-h.p., direct connected; Missis-
sippi River Commission, two 500-h.p. tandem compound engines;
W. J. Lemp Brewing Company, St. Louis, two 100-h.p. engines,
direct connected, and one 60-h.p., direct connected.

So ——
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New Publicattons

Circular No. 10. Published by the Street Railway Accountants’
Association of America. Paper. 17 pages. Illustrated.

This pamphlet is being sent out from the secretary’s office of
the Street Railway Accountants’ Association, and is a full and
clear explanation of the objects, aims, and advantages of the asso-
ciation. To strcet railway companies desiring to improve and ex-
tend the usefulness of their accounting departments this pamphlet
will be of considerable interest. The book contains also the con-
stitution and by-laws of thc Accountants’ Association, with a list
of members.

Preliminary Report on the Income Account of Railways in the
United Statcs for the Year Ending June 30, 1898. Paper.
70 Pages. Compiled and published by the Interstate Com-
merce Commission, Washington, D. C.

As stated in the title, this is a preliminary report of the Inter-
state Commerce Commission on the income and expenditures of
railways in the United States, for the year ending June 30, 1898.
From this report it appears that the total gross earnings of the
railways during the year were $1,238,523,380, an increase over the
previous year of $116433,607. Of the aggregate gross earnings,
$332,802,782 are from passenger service and $874,805,487 from
freight service. The operating expenses of the roads were $811,-
241,458, an increase over the previous year of $58,716,604. The net
earnings for 1898 were $427,281,022, an increase of $57,716,913. The
total mileage reported is 181,334 miles of track.
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Trade Catalogues

The Ramsey Signal System. Published by Williamson & Co., of
Allegheny, Pa. 12 pages. Illustrated.

Published by Laing, Wharton & Down,
Illustrated.

Vril Electric LLaunches.
Ltd., London. 30 pages.

The Sturtevant Electric Propeller Fans. Published by the B. F.

Sturtevant Company, of Boston, Mass. 4 pages. Illustrated.
Catalogue. Published by Ericsson Telephone Company, of New
York city. 24 pages. Illustrated.





