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TRAFFIC CONDITIONS

OF NEW YORK CITY"

BY FRANK R. FORD

N the vanguard of electrical invention and application,
America is regarded by the world as the leader in
the solution of transportation problems, and naturally

its metropolis would be considered as exemplifying the
most approved traction methods. The fact of its position,
however, has imposed upon New York City a certain con-
servatism against the exploiting of untried devices and sys-
tems, together with a refusal to allow the unzesthetic over-
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surface and elevated cars, by ferries and bridge, to cach
individual lodging place in zone upon zone of homes. And
then, after the work-a-day necessities, in the summer time,
the seekers of pleasure to the extent of hundreds of thou-
sands ride to beaches and out-of-door resorts, and on Sat-
urday afternoons and Sundays the workers and pleasure
seekers combine their forces in an assault upon every avail-
able means of suburban transportation. This “commuter”

HERALD SQUARE, MANHATTAN, WHERE 1070 SURFACE CARS PASS IN AN HOUR

head trolley in its central district, so that while the
final result will be the best that the
seen, there still in  evidence the

bus, the horse car, and the steam locomotive for cle-
vated railroad and tunnel The transportation
problems of especial interest, however, are those produced

world has

are horse omni-

service.

by the peripatetic necessities of the workers among three
and a half millions of people, wedging themselves every
morning into the small business district of Manhattan
Island and returning in the short space of a few lours by

* Statistics in this article do not include Richmond Borough,

travel and “pleasure’ travel, as far as the surface and cle-
vated systems are concerned, are the greatest in the werld.
It is estimated that at least 300,000 people travel on sur-
face and clevated cars daily between their homes and the
business district of Manhattan from 7 and g a. m. and from
5 and 7 p. m., and that on a clear summer Sunday 500,000
arc carried by all railroad svstems in the city for reereation
trips.

With the exception of the single New York & Ilarlem
line, which was started as a horse-car line in 1832, and
which was the first street railway line in the world, the de-
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velopment of the surface lines in New York City does not
differ materially from that of other places. In 1835, fol-
lowing the opening of the Harlem road, the first stage
line was started; four stages, seating ten passengers each,
were run at intervals of one hour between the city and
Yorkville, and thence by transfer to Harlem. In 1832 the
Sixth Avenue horse railway was started in operation, with
4 miles of line; in 1854 the Third Avenue line, with 4 miles;
also, in the same year, the Brooklyn City road, with 17
miles, and shortly after the Second and Eighth Avenue
lines. The Fourth Avenue line was operated for a long
time as a steam railroad, but the portion south of the pres-
ent Madison Square Garden was changed to horse opera-
tion at about this period. By 1860, as shown in the first
of the accompanying series of historical maps, there were
00 miles of these horse-car lines in operation. In 1870 this
amount of track had increased, as shown, to 154 miles,
The first elevated line, the Ninth Avenue, from the DBat-
tery to 3oth Street, was started in the early seventies, and
by 1880 practically the entire mileage of present Manhattan
The
Lrooklyn Bridge began operation of its clevated line in
1883, and the Brooklyn elevated lines were started in opera-
tion in 1888. The first overhead trolley line in the limits
of the present city, outside of a short line between Brook-
Iyn and Jamaica, was started in September, 1892, the road
being part of the Union Railway, in Bronx Bor-
Electrical equipment in the territory now
comprising DBrooklyn, DBronx and Queens Boroughs
rapid after this, so that horse traction was
soon almost entirely abandoned in these districts. Omni-
buses on Broadway (Manhattan) were supplanted by horse
cars in 1885, and these in turn by the cable system in May,
1893. The latter has just been abandoned for the electric
conduit system during June of the present year. The first
cable system in the city was that operated by the 125th
Street and Amsterdam Avenue lines in 1885. The first
clectric conduit system was that on Lenox Avenue, started
in operation in 1895. At present, of the 1141 miles of track
in operation in the entire city, 178 miles are elevated lines

Elevated lines as double track was in operation.

ough.

was

TanLE 11.

PoruratioN oF Terrirory Now ComprisiNg NEw Yorx CITY.

BorouGHs 1860 1870 1830 1890 1900
Manhattan .. 813,669 942,292 | 1,149,739 1,441,216 1,850,093
Brooklyn 279 122 419 921 599,495 838,547 1,166,582
BronX . .q: . 17,00 28,941 42,898 81,255 200,507
Queens..... 30,428 42,669 56,560 87,050 152,999

Totals....| 1,140,219 71,433,823 1,848,692 @ 2,448,068 3,370,181

Note.—Richmond Borough not included. 1860-1890 figures partly approximate.

operated by steam, 141 miles are surface electric conduit
traction, 676 miles are surface overhead trolley electric
traction, 5 miles are surface storage battery electric trac-
tion, 1 mile is surface cable traction, and 140 miles are sur-
face horse traction. In addition, there are 43 miles of route
operated Dy electric and horse omnibuses. The passenger
steam railroad mileage of routc in the city is 123 miles.
This is not s¢ much of a factor in the transportation as
usual, due to the fact that only one railroad runs into
Manhattan Borough, one other into Bronx Borough, and
one into Brooklyn and Queens, the other railroads being
only accessible by ferries to New Jersey.
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DEVELOPMENT

The great growth of the surface and elevated systems
during the past forty years can be seen from the maps
showing these systems in 1860, 1870, 1880, 1890, and by
the inset map, which is of the transportation lines in 190T.
These engravings wecre prepared from old maps and from
data furnished by the railroad companies.

Table I. shows the total mileage of elevated and surface
track in cach borough in terms of single track. These fig-

TasLe 1.

ToraL MiLES oF TRACK.

SurracE LinEs ELEvATED LINES
o
* = S S
‘ s = c’ s | 3|
= 5 |
1860 ‘ 6o 72 ] 132 ’ ‘ 132
1870 154 178 10 Il 342 | 342
1880 | 179 | 28 | 15 | 19 | 197 | 79 | 79 | 576
18¢0 247 302 | 2T 39 609 | 94 | 61 155 764
1891 257 314 | 2I 44 636 100 61 161 797
1892 272 320 | 2I 43 656 100 60 160 816
1893 272 337 | 24 46 679 100 60 160 839
1894 283 337 [ 28 46 694 100 67 167 861
1895 308 335 | 31 48 722 102 69 171 893
1896 336 | 419 | 48 49 852 102 69 171 1,023
1897 320 427 | 56 91 $S94 102 76 178 1,072
1898 307 450 | 65 92 914 109 76 ‘ 185 1,099
1899 296 477 | 65 92 930 110 74 | 184 | 1,114
19oo 282 502 | 70 | 98 952 110 68 178 | I.130
1901 283 504 | 73 | 103 963 110 68 178 1,141

# On account of two or more éompani:s reporting the same track on certain streets,

the mileage given prior to the year 1900 is inaccurate. ¥ Includes Brighton Beach Line
O e “Saiace Ty & Inglides
Brooklyn Bridge Elevated Line.
ures and all yearly data in other tables are as reported in
1860, 1870 and 1880 to the State Engineer and Surveyor,
and from 1890 to 19oT to the New York Board of Railroad
Commissioners. The figures for the Brooklyn Bridge ele-
vated line were obtaincd from the chief engineer, and all
data for the exact subdivision of Brooklyn elevated and
surface lines in 1899, 1900 and 19ot from the auditor of the
Jrooklyn Rapid Transit Company. All statistics in
this and other tables before 18go cover fiscal years
to Sept. 30, and subsequently to June 30. The
ficures from 1860 to 1899 represent the relative
increase closely, although they are in many instances
not absolutely correct, due to the practice of the
companies of reporting track operated instead of track
owned and leased, thus duplicating the latter. In 1900
and 1got, however, the reports for the franchise tax assess-
ment required more accurate returns, so that the figures for
these vears are correct. Where one line is operated in two
borou:ghs it is included in the one containing the most
trackage. The greatest increase shown in any one year
was 130 miles, in 1896, due largely to the building of the
Nassau lines in Brooklyn, now part of the Brooklyn
Heights system. During the past thirty years the total
track mileage has averaged about 50 per cent increase for
cach decade.

The population included in the district now covered by
New York City increased, as shown by Table II., from 1,-
140,219 in 1860 to 3.370,181 in I9oO. During the same
time, as shown by Table III., the annual number of pas-
sengers carried increased from 50,830,173 to 1,124,432,660.
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Tt is interesting to note that since 1870, while the popu-
lation increased about one-third for each decade, the total
number of passengers nearly doubled during each similar
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incomplete in the earlier years, the figures have been ap-
proximated. *‘Passengers” in all cases include transfer
passengers.

Tapre III.
PAssENGERs CARRIED PER YEAR. T

SURFACE LINEs

Erkvatep LiNes
Grand Total

Manhattan Brooklyn [ Broox Queens | Total Manhattan Brooklyn * Total
18605 i s i 5.5 31 45 38,455,242 12,374,931 swi smew | mimemsme 50,830,173 ‘ ....................... 50,830,173
T870! ws a5 mevar mi & 111,007,498 36,537,175 L;038001d it wimemns 148:582,687 I sammimis |0 mrzasica |0 csmsmise 148,582,687
T880us s e s s misists 148 615,107 75,208,691 | 1,792,995 1,052,380 | 226,669,173 | 60,831,757 B i 60,831,757 287,500 930
1890 . mw s wswom 217,819,887 | 107,222,538 3:394.726 2 976,185 | 331,413,336 | 190,024,848 = 81,686,166 271,711,014 603,124,350
TG s s e o 226,248,245 115,261,992 3,560,370 3,346,196 | 348,416,803 = 201,202,518 | 89,862,350 291,064,863 639,481,671
TEGTe arw wce o o ohoed 232,846,607 | 123,303,283 3,731,930 3,778,063 363,659,883 | 213,692,745 94,426,871 308,119,616 671,779,499
TBG3 autmres s Hisle o o 233,300,301 | 137,715,699 6,510,126 4,024,673 381,550,799 | 221,407,197 | 100,181,372 321,588,569 | 703,139,363
1894:. o v v momiasn 242,159,667 | 142,535,644 9,538,175 4,267,837 398,501,323 || 202,751,532 90,162,483 292,914,015 691,415,338
18950 e viann. 285,926,558 153 420,479 8,774,252 4,768,808 452,89¢,097 | 187,614,985 | 97,378,890 284,993,875 | 737,883,972
180055 iz 3205 c515 343,539,503 172,115,126 10,562,496 7,086,017 533,303,142 | 184,703,636 | 94,679,121 279,382,757 812,685,899
I8Q7wms s s man s 385,097.830 200,185,819 12,049,137 8,373,496 605,706,282 | 182,064,851 90,240,073 273,204,924 878,911,206
=1 S 429,229,886 217,410,612 23.327,664 9,999,121 679,067,283 | 183,360,846 | 82,774,107 266,134,953 916,102,236
TB GOt o st + SR 504,298,052 = 216,704,139 22,010,420 10,727,440 | 753,740,052 | 174.324.575 57,650,081 231,974,659 985,714,711
IQO0. ovnnvnnn. 533,092,114 243 214,554 27,4 9,589 12,855 104 = 816,661,361 | 184,164,110 66,964,803 251,128,913 | 1,067,790,274
) (o101 POV \' 550,610,435 | 271,583,153 | 36,514,321 13,086,649 871,799,558 | 190,045,741 62,587,361 252,633,102 | 1,124,432,660 °
|
* Includes Brooklyn Pridge Elevated Line. t Includes Transfers
period.  The yearly increases of surface passengers have The surface car miles operated per year, as per Table

been nearly continuous.  The maximum of clevated j.as-
sengers in Manhattan was reached in 1893. due to the sub-

scquent electrical cquipment of the surface lines. The

TapLe IV.
SurracE Car MiLEs OPERATED PER YEAR.
ST T 1. | el
Manhattan Brooklyn ronx Queens Total of

_ - _Track

1860. .| *8,674,771 3,695,058 ........ U 12,369,8297 93,700

1895. .| 46,463,765 29 853,408 2,013,739 1,255,387 79,586,299 110,200

1896. .  53,094.371 37,743,976 2,702,742 2,096,226 95,637,315 112,300

1897. .| 55,59-h518 41,.455,869 3,213,284 2,257,946 102,521,017/114.700

1898. .| 56,034,581 43,321,946 3,664,997 2,776,311 105,797,835 115.800

1899. . 59,878,684 45,868,421 4,025,891 2,898,417 112,671,413 121,10)

1900. . 60,642,057 43,824,960 4,828,243 3,066,44.} 112,361,704 118,000
1901.. 59,092,853 42,274,503 5,836,587

3,353,968 IIu,557.9II;II4,Suo

#No reports between I}‘TUU ;md 1‘8',5.
overflow from the crowded facilities of the latter, however,
las returned to the clevated line, so that a steady increase 1s

again being shown. The Brooklyn elevated lines also show

TaeLE V..
Erevaten Train MiLes OpPeErATED PER YEAR.

Manhattan *Biooklyn Total gfer'l‘)glcli
1880. ... ... 5,484,523 | ... 5,484,523 69,400
1890 . ..l 8,083,520 4.290,403 12,373,923 79,800
1891, .. o.uu.. 8,601,99.} 4,385,999 13,077,993 81,200
L8QZ stk oo 9.106,870 4,356,430 13,463,320 84,100
18937 amimss 9,170,940 4,485,682 13,656,622 85,400
189 : wwsws s 9,026,586 4,874,938 13,901,524 83,200
11T Ly S 9,275,558 5,388,082 14,663,610 85,800
18GGi o vimy o v 14 9 827,702 5,276,238 15,103,940 | 88,300
1897.ccvvvnn. 9.910,965 5,287,628 15,198,593 | 85,400
1898....... 10,032,003 5,619,498 15,651,501 84,600
1899 5 55 4 s oo 10,205.773 5,388,773 15.59.h,546 84,700

Car miles Car miles Car miles Car miles
1900, . .o vvun. 44,878,601 16,900,186 61,778,787 347,000
190I......... 44,500,000 14,314,986 58,814,986 330,000

*fncludes Brooklyn Bridge Elevated Cars.

aApproximate.

a maximum in 1893. The large decrease in passengers for
1899 is explained by the operation of the Brooklyn Dridge
clevated line by the Drooklyn Elevated Company with a
free transfer, thus eliminating from the enumeration the
passengers previously thus transferred. In a few
stances in this and similar tables where reports have been

n-

LV., show a steady increase in Bronx and Queens Bor-
oughs, due to the large inerease in the suburban business.
In Brooklyn and Manhattan the increase is continuous
until 1899 and 1900, when a distinct saving is indicated,
due largely to the economies of consolidation and to the
use of larger cars.

Table V. demonstrates that it was necessary to increase
the elevated train miles operated, due to surface line com-
petition, even when the number of passengers decreased.
Table VI. shows the large increase of passengers per mile
of track, largely resulting from the electrical equipment of
The increase in number of passengers per
It is of interest

horse-car lines.
car mile is due partly to the same cause.
to note that in 19o1 the passengers per surface car mile are

TasLe VI

PassENGERs CARRIED PER YEAR, PER MiLE oF Track, Per CAR
Mg, AND Per Train MILE.

PEr MiLe oF Track . Pri ELEPVF'ARTED

&mce, | Ty

Surface Elevated Total MiLe*
1860, . un e 385000 | .pnimes 385,000 4.1 ..
1870. A3d:000 I L.o.... 434,000 | .. s
1880 i s iniwms 456,000 770,000 499,000 ILI
1890:w s =4 5 v 5 546,000 1,753,000 789,000 21.9
1891....-.... 48,000 1,808,000 802,000 | 22.3
1892. 554,000 1,926,000 862,000 22.9
| £-70% T 562,000 2,009,000 838,000 23.5
1894. o vn ... 574,000 1,754,000 803,000 .. 21.1
18950 v v 627,000 1,667,000 826,000 | 5.7 19.4
I1896:c s wee 626,000 1,634,000 794,000 56 18 5
1807w s o as 678,000 1,535,000 820,000 59 179
1898 :conven 744,000 1,438,000 561,000 6.4 17.0
LRGG s s ool 810,000 | 1,267,000 885,000 6.7 14.9

Per Car

Mile
TOO0e 5+ s ua s 858,000 1,411,000 945,000 7.8 41
{370} (RN 905,000 1,419,000 985,000 7.9 4.0

# Includes Brooklyn Bridge Elevated line.
practically double those per elevated car mile, which dem-
onstrates clearly the profitable nature of the short-haul
business.
From Table VIL. it will be seen that the rides per capita
for all systems have more than doubled in the past twenty
years, so that in 1900 the total rides per capita are equiva-
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lent to a ride each week day .of every man, woman and
child in the city. Table VIII. shows that Drooklyn has
been overbuilt as compared with the rest of the city, the
Bronx even containing more population per mile of track.
Five times as many car miles are operated per capita in
19oo as in 1860, as shown in Table IX., thus vastly in-
creasing the popular convenience.

FARES
The great increases chown in these tables are due princi-
pally to three causes—the extension in mileage, the added

TapLe VII.
Rives Per Carrra Per YEAR.

1860 1870 1850 1890 1900

Surface Lines
Manhattan ......... 47 118 129 151 288
Brooklyn............ 44 88 126 128 209
BEGTIXS. oo e s 0 S—_— 36 42 42 138
QUEETIS  wieiacervves e ongo it 30T jlai 34 84
Total. ............ 45 104 122 135 | 242

Elevated Lines
Manhattan. .. ... ... & w0 s oo s 53 132 1CO
Brooklyn............ SR 97 57
Total ..... «...... 33 111 75
Grand Total...... 45 | 104 155 246 | 317

conveniencesin equipment and speed,and reduction in fare.
In 1835 the stage fare from the City Hall to Harlem was
25 cents; in 1880, on the Eighth Avenue line, 5 cents was

TapLe VIII.
Porurartion Per MiLeE oF Track.

1560 1870 1580 1890 14900

Surface Lines
Manhattan.......... 13,561 6,119 6,423 5,835 6,561
Brooklyn............ 3,877 2,359 2,111 2,777 2,324
Bronx .............. ... 2,894 2,859 3 869 2,864
Queens............. o.n 2,977 B,545 1,561
Total weswsme s was 8,638 4,192 3,72(3 4,020 3,540

Elevated I.ines
Manhattan.......... 14,553 15,332 16,819
Brooklyn........ 13.747 | 17,156
Total siomswams e 23,401 15,790 18,930
Grand Total...... 8,638 4,192 3,2n; 3,20 2,982
charged south of Fifty-First Street and 5 cents addi-

tional north of that point.

In 1900 the average fare on surface and elevated lines for
the entire city was 3.87 cents per passenger (including
transfers). All elevated lines charge 5 cents fare. This
fare includes in the Brooklyn system a free transfer across
the Brooklyn Bridge. It is now possible for a passenger
to ride from South Ferry to Fort George by surface line,
12 miles, for 5 cents, and from the Manhattan City Hall,
without change, to Coney Island, 11 miles by one line, for
5 cents on week days. This latter charge is 10 cents on
this line on Sundays and holidays, and by all other lines is
10 cents daily. Free transfers at practically all
principal intersecting points are issued by the lines
of each surface system, and at the suburban term-
inals of the Brooklyn elevated system to surface
lines, while 3-cent transfers are issued between the Man-
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Lattan Elevated and Third Avenue surface systems. The
5-cent limit in Manhattan extends to the [Harlem River on
the surface system, and beyond to the limits of the city the
fare is 5 cents. On the Manhattan Elevated system 5 cents
is charged for the ride from South IFerry to Fordham, a
distance of 13 miles.

In Brooklyn the fare on surface or elevated and surface
lines from Manhattan City Line to Corona, Jamaica, Kings
Highway or Twenty-Second Avenue is 5 cents, and beyond
to the terminals at Flushing and Coney Island is § cents
additional. The fare by various East River ferries is 2 and
3 cents, except on the shorter lines between g and 7:30
a.m and 5 and 7:30 p. m., when it is 1 cent. The fare
across Drooklyn Bridge by elevated line is 2} cents. In
(Oueens the fare from the Long Island ferry terminals to

TapLe IX.
Car MriLes OreraTED PER CAPITA.

1860 1900
Surface Lines.
Manhattan. ......ocooiiiiiii i, 10.7 32.8
Brooklyn: s s w: s s s o0 om s ms s s @6 o 13.2 37.6
BEOTN : v nmsmswv st s Basmsme s oimy@iss swss 24.2
ONIEETS s s msoe po s mimam 158 2501 B8R @ S 20.0
Total.vveieii i 10.8 33.3
Elevated Lines.
Manhattan.............. B SR S . e 24.3
BrooklyNi: wessem s sus e sm s se wnsman s 5 53 T 14.5
£ o) - 1 18.4
Grandtotal.......................... 10.8 51.7

Flushing and College Point 1s 5 cents, and beyond to
Jamaica 5 cents, with an additionai 5 cents to Far Rocka-
way, a total distance of 24 miles for 15 cents, which 1s the
longest line under one company’s control in the city.

ORGANIZATION OF COMPANTES

This reduction in rates of fare has been made possible
by the process of centralization of ownership of these sys-
tems, which has been continuous since the first purchases
for control of the Manhattan surface systems by the Wid-
ener-Elkins Syndicate, assisted locally by the Whitney-
Ryan interests. The first purchases were in 1885 of the
Chambers Street line and the Houston Street, West
Street & Pavonia Ferry Railway Company, and the
control of company after company was secured to form
first the Metropolitan Traction Company, and finally the
present Metropolitan Strect Railway Company. A con-
tinual contest for supremacy was waged with the Third
Avenue Railroad Company, until practically all sur-
face lines in Manhattan and the Bronx were controlled by
ane or the other.
electrical equipment of the Third Avenue Railroad cable
system threw this company into difficulties, and eventually,
in 1900, a controlling interest was secured by its rival. At
the present time all surface lines in Manhattan and all in
the Bronx, with one insignificant exception, are controlled
by the Metropolitan Street Railway Company. Similarly,
all elevated lines in these boroughs are controlled by the
Manhattan Railway Company, owned largely by the Gould
and Sage interests, and all steam suburban passenger rail-
road lines by the New York Central & Hudson River Rail-
road Company and the New York, New Haven & Hartford
Railroad Company.

Poor management in the financing and



379

STREET RAILWAY JOURNAL.

OCTOBER §, 39OL.]

/
Y

‘ 'i.’:_‘a'g

gt
e

Hy
2son BIVER

P

PASSENGER TRANSPORTATION SYSTEMS OF NEW YORK CITY IN 1880



380

In Brooklyn Borough the consolidation of the surface
lmes began with the acquirement in 1895 by the Brady
interests of a number of lines, which were placed under
the control of the Brooklyn City Railroad. This company
was later leased to the Brooklyn Heights Railroad Com-
pany. Shortly afterward the Johnsons acquired the At-
lantic Avenue Railroad, which was united to their Nassau
system, then under construction. The resulting competi-
tion was so energetic as to compel the purchase and con-
solidation of this line with the Brooklyn City Railroal in
1900; this consolidation forming the present Brooklyn
Rapid Transit Company. The control of the two elevated
railroad systems was obtained in 1899, together with some
of the minor surface branches of the Long Island Railroad
running to Coney Island; and in 1898 the right was ob-
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NEW CONSTRUCTION AND EQUIPMENT

The Rapid Transit Subway Construction Company,
which is owned by the Belmont-Vanderbilt-Long Island
Railroad interests, has now under construction the “Sub-
way,” or underground railroad, from the Manhattan City
Hall to Kingsbridge, with an East Side branch to Ford-
ham, as shown by the inset map. This work is under con-
tract to be completed by Aug. 24, 1904. There will be four
tracks from a loop at the City Hall to 1o4th Street, and
thence three tracks to Washington Heights, and two be-
yond to Kingsbridge, and also two tracks on the East
Side branch. The rights are now being obtained for an
extension from the City Hall under Broadway to the foot
of Whitehall Street, thence under the East River and Jo-
ralemon Street to a loop at the Brooklyn City Hall, and

TasLe X.
INDEPENDENT SURFACE AND ELEVATED LiNes or NEw Yorxk City, YEAar EnxDED JUNE 30, 1901.
s o Maximum Cars
Miles of Track ; .
e O Y | P vene ™| Pastengers for Year | Cor s for
‘ Busy Day
Manhattan
Metropolitan Street Railway Co.................. .. 283 2 24 2,143 550 610,435 59,092 853
Manhattan Railway Co. (Elevated).......... ..... 110 o 7 1,089 190,045,741 *44,500,000
Totals ;o srmamsmsenms e s e @a s 393 2 3T 3,232 740,656,176 103,592,853
Brooklyn
Brooklyn Rapid Transit Co. (Surface).......... ... 454 6 15 1,287 234,500,337 35,840,939
Brooklyn Rapid Transit Co. (Elevated)............. 63 o 9 559 62,857,361 14,314,986
Coney Island and Brooklyn Railroad Co........... ' 47 3 5 230 35,489,353 6,209,719
Van Brunt Street and Erie Basin Railroad Co....... 3 o 2 6 1,598,463 222,821
Totaliinnssesmimiasamimsns s samsws 572 9 i 2,082 334,175,514 56,588,465
Bronx
Metropolitan Street Railway Co.................... 70 1 2 155 36,211,950 5,776,927
City Island Railroad Co..ovvvvvnon it } ‘
Pelham Park Railroad Co.......ooooiie ooiiuen, 3 © E L ‘ 302,371 59,660
Totals:e:sirmspsamsnias winsans s 73 I 3 165 36,514,321 5,836,587
Queens
New York and Queens County Railway Co....... }
New York and North Shore Railway Co.......... 102 2 4 L25 12,980,397 3,341,046
Ocean Electric Railway Co..............oooin oo 1 I T 2 106,252 12,922
Total......: 6 coimismiminssara:m:s 103 3 3 127 13,086,649 3,353,968
Grand. Totaliisis.sws smomevoimim, - 1,141 15 70 5,606 1,124,432,660 169,371,873

*Approximate

tained to operate the Drooklyn Bridge elevated cars, and
to run surface and elevated cars on the Bridge to Park
Row, Manhattan Borough. The Long Island Railroad,
Flower and Vanderbilt interests are also identified with this
property. There are two other independent surface lines,
the Coney Island and Brooklyn Railroad, and another
small line,

In Queens Borough the two principal systems, the New
York & Queens County Railway and the New York &
North Shore Railway, are controlled by the Shelmerdine-
Matthews interests. The other surface line at Rockaway
Beach is operated by the Long Island Railroad Company.
The steam surface lines in Brooklyn and Queens are con-
trolled by the Long Island Raiiroad, which is in turn con-
trolled by the Pennsylvania Railroad Company. The prin-
cipal East River ferries are controlled by the Union Ferry
Company, the Brooklyn & New York Ferry Company and
the Long Island Railroad Company.

Table X. shows the relative proportions of these various
systems of surface and elevated lines, and the totals suggest
interesting possibilities for the future,

thence under Fulton Street and Flatbush Avenue to the
Flatbush Avenue station of the Long Island Railroad,
where connection will be made with the Long Island Rail-
road tracks. Another underground connection with the
“"Subway” is proposed by the Long Island Railroad from
Long Island City under the East River, and thence under
Thirty-Third Street (with a connecting station under the
“Subway” at Fourth Avenue) to Seventh Avenue, and
thence under Seventh Avenue to Broadway, with a track
connection there with the “Subway.”

A second East River bridge is now being built from De-
lancey Street, Manhattan, to South Fifth Street, Brooklyn,
to accommodate the present Grand Street-Broadway ferry
traffic. A third bridge at Pike Street, Manhattan, to Wash-
ing Street, Brooklyn, and a fourth at Fifty-Ninth Street,
Manhattan, to Ravenswood, Queens, with a pier on Black-
well’s Island, are under contract. These bridges and tun-
nels to Brooklyn and Queens will largely relieve the ex-
cessive congestion on the present bridge.

In Manhattan Borough all horse lines of the Metro-
politan Street Railway are gradually being equipped with
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the electric conduit system. The Seventh Avenue
line and the Eighth Street ime are now under such
reconstruction. Compressed air motors have been tried
unsuccessfully on some of the crosstown lines, and experi-
ments are now being carried on with storage battery cars.
The short Montague Street Line in Brooklyn is the only
remaining cable line in the city. ‘The Manhattan Railway
lines will abandon their steam locomotives for the third-
rail electric system, beginning with the Second Avenue
line, which is expected to make the change carly in rgoz.
and the entire reconstruction is expected to be completed
by the end of next year.

On the other side of the city, it has been announced that

STREET RAILWAY JOURNAL.
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can well keep pace with the traffic offered. The summer
excursion or pleasure travel is developed to large propor-
tions, and with sufficient advertising presents almost un-
limited possibilities to attract patrons from an adjacent
clientele of over 3,000,000. The Boroughs of Manhattan
and Drooklyn have populations respectively of 1,850,093
and 1,160,582, or 84,363 and 15,029 per square mile, with
a large floating population in Manhattan, composed of
visitors and suburban residente.

The approximate locations of the various traffic dis-
tricts in these boroughs are shown on the map on the op-
posite page. Manhattan Borough, below Fourteenth
Street, is practically ali devoted to business, and into this

THE MANHATTAN TERMINUS OF THE BROOKLYN BRIDGE

the unfinished Hudson River tunnel from Fifteenth Street,
Jersey City, to Christopher Street, Manhattan, has been
refinanced, and will shortly be completed. Renewed agi-
tation on the part of the steam railroads terminating in
Jersey City for a Hudson River Bridge, to cross the river
between Twenty-Third Street and Forty-Second Street, ap-
parently has secured sufficiently substantial backing to
render it a probability in the near future. This bridge will
be designed both for suburban and trunk line steam rail-
road service, and for surface electric cars.

TRAFFIC DISTRICTS

To understand the intricate (raffic problems of New
York City it is necessary to consider present conditions
which make this situation unique among the cities of the
world.

The Boroughs of the Bronx and Queens are the most
sparsely settled with populations, respectively of 4932 and
1181 per square mile, and here the street railway facilities

triangle of about 3 square miles there is daily crowded the
business workers of the Greater City, including its New
Jersey suburbs to the west. These latter, however, are
widely distributed, and well served by numerous ferries, so
that the greatest congestion on Manhattan Island occurs
from the north, on account of its desirability for metro-
politan residence, and on ihe one all-land route to
Brooklyn.

The transportation problem is essentially one depending
upon the peculiarities of human nature. For a daily per-
formance,a person will submit to nearly any inconvenience,
to almost unbearable overcrowding on surface lines, to the
disagrecable features of tunnels or of tiresome stair climb-
ing to steam elevated lines for the privilege of a continuous
ride between home and business. It is to this fact, and
also to the peculiar physical configuration of the city that
the immense traffic in Manhattan and upon the Brooklyn
Bridge is due.

Manhattan Island, which formerly comprised New York
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City, is about 13 miles long, with an average width below
155th Street of 2 miles. Apart from its elongated shape, the
location of the traffic districts for delivery of passengers are
in many respects conducive to a steady business. Each of
the several business districts, such as those devoted to
shopping, hotels, wholesale business and office buildings,
mstead of being co-extensive, as in most large cities, is
distinct. Each occupies a zonc largely to itself, and thus
subdividing the terminals of the long-haul traffic provides
a large amount of short-haul business for all transporta-
tion lines. It has been stated ihat the Sixth Avenue Man-
hattan elevated line averages one and a half passengers per
seat for each single trip, and the Broadway surface line,
from Fifty-Ninth Street to South Ferry, three passengers
per seat per single trip: the latter has probably the great-
est proportion of short-haul traffic on any surface line.
The financial and office building district of Manhattan,
the business center of the country, occupies the inverted
triangle bounded on the North by Chambers Street, the
base of which is 1 mile, and the height 1 mile. Property
in this half square mile is so valuable as to force a contin-
ous increase in the height of huildings, the present maxi-
mum being thirty stories. The narrow, old-fashioned
streets in this part of the city contract the terminal facilities
of the surface and elevated lines to four main arteries of
travel, which feed its center. This congestion practically
prohibits crosstown travel, involving a half-mile walk from
ferry terminals to the center, to the further disadvantage
of the New Jersey suburbs and Brooklyn ferry routes.
North of Chambers Street are the great wholesale busi-
ness districts for the distribution of the imports of Europe
and the manufactures of the Eastern United States. On
the North and East Rivers in this zone are the principal
shipping terminals of the great steamship lines, for foreign
and domestic trade respectively. Along both waterways
are the passenger ferries to nearby boroughs and suburbs,
the terminals of the Western and Southern railroad trunk
In this section is also the great East Side tene-
ment district, east of Center Street and Elm Street, a
human beehive of small industries. The mass of people
located here, however, is probably the least remunerative

lines.

per capita, from a traffic standpoint, of any in the city, as
the distances of necessary travel are the shortest and the
amount of wealth the smallest.

I'rom Fourteenth Street to Twenty-Third Street, be-
tween Fourth Avenue and Seventh Avenue, is the great
retail shopping district, the delivery point of a large, profit-
able midday travel. This district 1s now being extended
to Thirty-Fourth Street and Broadway by the building at
that point of two immense department stores. From
Twenty-Third Street to Fifty-Ninth Street are the hotel,
club and theatre districts, interdependent and teuding to
center about Forty-Second Street, although at present cen-
tering at Thirty-Fourth Street.

The residence district begins at Eighth Street and Fifth
Avenue, mixed with and surrounding the other traffic dis-
tricts north to Fifty-Nmth Street, and thence spreads out
on each side of Central Park to 155th Street, where the
solidly built-up section ends. The position of Central Park
for outdoor recreation is most central and convenient to
this district. West of Sixth Avenue and Broadway, and
south of Sixty-Eighth Street is the cheaper apartment and
tenement district on the West Side, and the section east
of Third Avenue on the East Side is similarly devoted.

STREET RAILWAY JOURNAL.
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The Harlem district north of 110th Street and Central Park
is almost entirely given over to apartment houses of the
cheaper class, and this part of Manhattan is growing faster
than any other section. The population of Manhattan and
Bronx Boroughs north of 110th Street amounted, in 1900,
(0 over 475,000. The extreme upper portion of Manhattan
Island north of 155th Street, mcluding the most beautiful
and picturesque part of the city, will be opened to develop-
ment by the construction of the “Subway” through Wash-
ington Heights, and the surface Kingsbridge Road line.

In addition to the main shopping district mentioned, all
the north and south avenues south of Fifty-Ninth Street
are largely given over to retail trade, as are those on which
are located elevated roads north of Fifty-Ninth Street. The
same is true of the principal cross streets, Forty-Second
Street, Fifty-Ninth Street and 125th Street.

MANHATTAN SURFACE LINES

The main surface travel north and south is carried by
electric lines on two streets from South Ferry to City Hall,
thence on four streets north to Fourteenth Street. Thence
it branches out to seven lines north to Fifty-Third Street,
and thence to eight lines to Harlem. South of Four-
teenth Street there are numerous short cross lines
operated by horse traction. North of Fourteenth Street
are crosstown lines between the two rivers at Twenty-
Third Street, Twenty-Eighth Street and Twenty-Ninth
Street, Thirty-Fourth Street, Forty-Second Street, Fifty-
Ninth Street, Eighty-Sixth Street, 116th Street and 125th
Street, mostly operated by electric traction. These were
formerly unimportant, hut with the institution of free trans-
fers to the north and south lines their business has in-
creased to enormous proportions.

The large inset map shows the location of the various
Manhattan lines, with the method of traction, and the car
distribution maps of these lines in one inset show
graphically the cars on all Man-
hattan lines during tlie rush hour. It will be noted
from the map of the surface lines that the maxi-
mum car movement is upon the DBroadway line
from South Ferry to Fifty-Third Street, and on the
Fourth Avenue line from the City Hall to Eighty-Sixth
Street, while the busiest crosstown lines are shown to be
those on Fourteenth Street, Twenty-Third Street, Thirty-
Fourth Street and Fifty-Ninth Street. The difficult points
in the handling of this car movement are at the down-
town terminals of the busy lines, which are not provided
with loops, and at the intersections of busy north and south
with east and west lines. South Ferry is the terminal of
the Eighth Avenue, Sixth Avenue and Broadway lines,
and it is here that the greatest terminal congestion occurs.

Table XI. gives the busiest Manhattan surface in-
tersections. The maximum number of cars passing a given
intersection in one hour is at Sixth Avenue, Broadway and
Thirty-Fourth Street, with 1070 cars. The intersection of
Fourth Avenue and Twenty-Third Street, while there are
fewer cars, is more troublesome, however, because the
number of cars is more evenly divided between the north
and south and ecast and west lines. The Columbus Circle
crossing at Eighth Avenue and Fifty-Ninth Street, and
that at Twenty-Third Street and Broadway are also busy
points. Tt is really the capacity for passing cars
at these intersecting points which principally de-
termines the capacity of the north and south lines.

distribution of
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The Lowever, that owing to
special experience which has been obtained by the car op-
erators in passing cars,a reduction of the headway has been

management states,

TasLe X1.
Busiest SUrracE TRrRACK

INTERSECTIONS,

[

. =
g | EI.3
£ | 7:5%
< w
—_—— e —U
FourtH AVENUE aAND 23D STREET, MANHATTAN. | Seconds — Cars
(Two Tracks Crossing Two Tracks.)
Fourth Avenue, Northbound...................... 24 150
Fourth Avenue, Southbound..................... 27 135
Total North and South Bound................ 285
23d Street, Eastbound (including Lexington Ave.

TS P T l 17 210

23d Street, Westbound (including Lexington Ave.

(G V4 O Pt [ 18 200
Total East and West Bound........................... ‘ 410
Grand total at Intersection................ .......... 695
BROADWAY, SINTH AVENUE AND 34TH STREET, MANHATTAN.
(Four Tracks Crossing Two Tracks, Triangular Crossing.)

?
Broadway, Northbound............................ | 14 250
Broadway, Southbound........................... f 15 240
Sixth Avenue, Northbound........................0 15 240
Sixth Avenue, Southbound. .......... -050 05002550 [ 17 210
Total North and South Bound in Four Tracks. . | 940
24th Street, Eastbound . ................ .......... i 5o 65
34th Street, Westbound .. ......................... 55 ' 65
Total East and West Bound in Two Tracks........... 130
Grand Total at Intersection........cceeivinvrininevnene. 1,070

EiGHTH AVENUE AND 50TH STREET, MANIATTAN.

(Two Tracks Crossing Two Tracks.)
Eighth Avenue, Northbound....................... ‘ 50 72
Eighth Avenue, Southbound...................... 50 ! )
Total North and South Bound................. ‘ 144
soth Street, Eastbound............................ 30 120
59th Street, Westbound ........................... 30 120
Total East and West Bound. ............coouoiino. ... 240
Grand Total at Intersection.................. ........ 384

Furton StreET AND Apams Streer, Citry HALL SQUARE, BROOKLYN.

(Two Tracks Crossing Two Tracks Diagonally with Curves on
One Line at Each Side of Intersection.)
1

Adams Street, Northbound........................ 3L 115
Adams Street, Southbound........................ 31 115
Total North and South Bound................. | 230
Fulton Street, Eastbound......................... | 13 284
Fulton Street, Westbound. ........................ I 284
Total Eastand West Bound.......................... 568
; |
Grand Total at Intersection................c........ 798

effected several times, after what had been considered the
maximum number of cars on the line had been reached.
Increased capacity for passenger movement has also been
obtained by the electrical equipment of the cable lines and
by the use of large double-truck cars in place of single-
truck cars.
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Table X1I. shows the maxunum passenger movement
on three of the busiest north and south lines, the Broad-
way, Ifourth Avenue and Eighith Avenue lines, and on the
busiest crosstown line, the Twenty-Third Street line. The
figures are for the busiest year, that ending June 30, 1901;
and the busiest day, Dec. 24, 1900. Dewey Day, Sept.
29, 1899, had previously been the busiest day for these
lines, but the regular traffic has increased to such an extent
as to make the traffic on this busiest regular day of the
year surpass the extraordinary amount of the maximum
holiday. Of course, the fact that Dec. 24 was a Monday,
and the day before Christmas, are the reasons for the heavy
traffic.

It is interesting to note that the Fourth Avenue line
operated more cars than the Broadway line during the rush
hours of this busiest day, although the latter carried more

passengers. The car movement on the north and south

TasLeE XII.

MaximMum PasseNGER MOVEMENT oN Busiest MANHATTAN SUR-
FacE LiNes During YEAarR ENpED JUNE 30, 1901.

Broadway, Fourth Ave. = 23d Street
46th St and 3 Eighth Ave., ’
: Lte};(inglon \14353}3_St..:|1d lﬁgSth St.vto RNoxth
Ave. to South i‘,o":oamc‘ge.r South Ferry E 1YEIELo
Ferry * S ast River §
Miles of route....... 10.3 8.3 10.2 2.1
“  track....... 20.6 16.6 20.4 4.2
Passengers for year. . 62,391,814 | 44,794,764 32,120,754 |11,735,445
Dittoper mile of track| 3,029,000 @ 2,699,0c0 = 1,575,000 | 2,842,000
Average passengers

perday...........| 170,936 122,726 88,002 32,152
Ditto per mile of track 8,298 7,393 4,314 7,786
Car miles for year...| 7,938,433 = 6,785,755 5,005,119 | 935,831
Average car miles per

day............... [ 21,749 18,577 13,712 2,564
Passengers per car

Mile sy oieniwsms 7.9 6.6 6.4 12.5
Date of busiest day... Monday, Dec. 24, 1900
Passengers for busi-

Estuday oo o] | 226,774 190,478 103,630 39,397
Ditto per mile of track| 11,008 11,475 5,080 9,380
Car miles for busiest

daYe:ssmeasisiands 25,275 20,416 14,976 3,221
Passengers per car

M g owe osmsammas 9.0 93 ‘ 6.9 12.2
Maximum cars on

busiest day....... c 325 3310 | 149 55
Minimum headway | \

on busiest day(sec.) 10 20 | 40 40
Standing load aver- ‘

age cals wwss: sswt 90 90 | S0 90

*Includes Lexihgton Avenue cars south of 23d Street, all Broadway cars and all
Columbus Avenue cars. +1ncludes 2d Avenue cars south of Astor Place. 1 Does
not include 6th Avenue cars south of Canal Street. § Includes East 34th street Ferry
cars on 2d Avenue and 34th Street.

lines here shown is the total for each line, and it should be
noted that the maximum movement on certain portions is,
of course, much heavier.

The heaviest traffic on the Broadway line is below
Twenty-Third Street, at which point the Lexington Ave-
nue line branches off. Similarly on the Fourth Avenue
line, the maximum traffic is north of Eighth Street, where
the Astor Place cars are switched back, although the traffic
is very heavy again south of this point, due to the Second
Avenue cars passing into it there. On the Broadway line
during the rush hours about 8 per cent of the cars are
switched back north at Houston Street, thus slightly re-
lieving the congestion south of this point. Of the total
cars on the Broadway and Columbus Avenue lines ap-
proximately 25 per cent run to 146th Street and Lenox
Avenue, 30 per cent to 1ogth Street and Columbus Ave-
nue and 45 per cent to Fifty-Ninth Street and Seventh
Avenue.
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On the Fourth Avenue line cars are switched back north The principal difficulty of operation of these surface
at Astor Place and south at Forty-Second Street, Eighty-  lIines, apart irom those already mentioned, is the crowded

BROOKLYN BRIDGE FROM THE BROOKLYN SIDE

Sixth Street and 116th Street.  On the Fighth Avenue  street traffic south of Fourteenth Street, especially on the
line cars are switchéd back north at Cortlandt Street Ferry,  Broadway and Sixth Avenue and Fighth Avenue lines.
Canal Street and Thirteenth Street, and south at 116th  Cars are also required to come to a full stop at crossings
Street. where fire companies are located, at transfer points and at
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intersections with other lines. At the present time the
“Subway™ construction also proves a considerable delay
to operation. Ior instance, it is not unusual during the
rush hours to have 180 to 200 stops and slow-ups on the
Broadway line between South Ferry and 146th Street, and
similarly on the Fourth Avenue line to have 125 to 150
stops and slow-ups between the Postoffice and 135th
Street.

The accompanying diagrams, Nos. 1, 2 and 3, show
the hourly variation of passengers on the Broadway,
Fourth Avenue and Twenty-Third Street lines. It will be

TapLe NTII.

MaxiMum PASSENGER MOVEMENT 0N MANITATTAN ELEVATED LLINES
ror Busiest Day ann Houkr During YEAr ENDED JUNE 30, T9OTI.

g2% | gev | geop
2 ok e 2wk -
$al | goe | gae £
=5s || <52 | <= e
zE% | =8Z | =83
“=w S S
Miles ofroute . ......... 87 12.6 11.0 10.1
Date of busiest day ....  Mon | day, D ec.17. 1900 |
Passengers for busiest \

EEW e somn o e ool 81,734 258,589 298,550 62,938 | 701,811
Train single trips....... 530 | 1,012 1,040 636 | 3,268
Car ‘o B cooods 1,980 4,410 5,074 2,542 14,006
Train miles ........... 4,732 | 10,808 | 9,590 | 6,243 | 31,374
Car miles.............. 17,468 | 45,812 46,267 = 23,481 | 133,027
Average cars per train.. 3.73 4-35 4.88 3.70 4.28
Passengers pertrain.... 154.2  255.5  287.1 9L.7 214.7

L e s 8 41.3 58.6 58.8 24.7 50.1
i trainmile 17.3 23.9 LT 10.9 22:
€« car mile. 4.7 5.6 6.4 2.7 5.3
Busiest hour of busiest
(6 N nre non 0 20 20 5o o - 5to6 pr. M.
Passengers for busiest

hour... ic....eiims.a 8,246 | 23,656 29,514 10,414 71, &30
Train single trips....... 53 83 74 54 264
Car single trips........ 219 415 370 238 1,242
Train miles.... ....... 430 757 659 500 2,346
Carmiles.............. 1,781 3,784 2207 2,188 11,050
Average cars per train.. 4.1 5.0 5.0 4.4 47
Passengers per train.... 155.6 285.0 298.8 192.8 292.1

L CALERN R 37.6 57.0 79.8 43.7 57.8

G trainmile  19.2 3T 2 44.7 20.8 30.6

£ car mile. 4.6 6.2 8.9 4.8 65
Maximum trains in ser-

VAGE v iorimeme s oiagin oo ol vy 231
Maximum cars in service oy o .. 1,089
Minimum headway(sec.) .... L Jo 57 D500
Standing load five car

072101 SRR | 5c0

# Includes branches Chatham Square to City Hail and or 34th Street and 42d Street.
1 Includes branch 53d Street to 58th Street.

noted that the maximum number of passengers in the
morning rush hours is smaller, and the average “‘peak’ of
the curve flatter than in the afiernoon. This is, of course,
the usual case with these transportation curves, as the
hours of opening business vary more than the hours of
closing. The Broadway curve shows a theatre “peak™ for
down traffic.
special point of providing extra car service for theatre and
other special demands. All of these curves are extremely
flat, compared with the usual rransportation curve, show-
ing the large amount of midday business, which, on the
Broadway and Twenty-"Third Street lines, is largely due to
the shopping business, and on the Fourth Avenue line to
this and also to the depot traffic. In fact, this depot traffic
shows a distinct “peak”™ after the morning rush hours.
Ou this curve will also be noticed the excellent evening
riding,

Diagram No.
hattan surface cars.
ber of cars during the rush hours and at midday is surpris-
ing, being only about 10 per cent. Very few cars are taken

The Metropolitan management makes a

gives the variation of the total Man-
The small variation between the num-
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off, although they are shifted around between the different
lines better to accommodate tie midday traffic. The fact
1s that nearly the maximum number of cars which can
operate on the principai lines are in service throughout the
day, the accommodation during the middle of the day be-
ing comfortable, and during the rush hours being very
much restricted. The same condition of small variation of
total car service will be noticed in the curves of the busiest
Manhattan Elevated lines, and to a less extent in the curves
of the Brooklyn surface lines.
MANHATTAN ELEVATED LINES

The elevated railroad service of New York City is a
north and south service, with the exception of two short
spurs to reach the Forty-Second Street Grand Central
Station and the Thirty-Fourth Street Ferry. On the East
Side there are two lines north to the Harlem River, and
above that point a suburban lire to Fordham. On the West
Side there are two lines north to Fifty-Eighth Street, and
thence both lines run over one track to the Harlem River,
connecting with the suburban service of the New York Cen-
tral & Harlem River Railroad. All east and west lines
connect at South Ferry, their southern terminus. The
Third Avenue and Ninth Avenue lines have third tracks
for express service north of Ninth Street and Fourteenth
Street.  The location of these lines is shown on the large
inset map, and distribution of trains during the rush hour
by the Manhattan train distribution map in an inset. The
maximum train length allowed by the present station ar-
rangement is five cars, although with electrical equipment
it is expected to reconstruct the piatforms to allow the use
of six-car trains.

The Third Avenue and Sixth Avenue lines carry the
most passengers. Table XI1II. gives the maximum pas-
senger movement for these and the other two lines for the
busiest day of the past fiscal year, Monday, Dec. 17, 1900,
and the busiest hour, from 5 p. m to 6 p. m., of this day.
Tables X1V., XV. and XVI. show the hourly variation for
cach line of ticket sales, train single trips and car single
trips for the same busiest dav. Diagrams Nos. 5 to 14
show the hourly variation of the same items for an average
week day during the year, \Wednesday, Oct. 10, 1900.
Diagram No. 15 shows the hourly cars per train on the
same day.

In Diagrams Nos. 5 to 9, and tables XIV. to XVI., giv-
ing ticket sales, or practically the number of passengers
per hour, the same general character of the morning and
evening “peak” loads will be noted as those of the surface
lines, although the morning “peak” is higher than the
evening. This latter fact is somewhat accounted for by the
habit of a large number of passengers of purchasing two
or more tickets on the down trip in the morning. The
Third Avenue line shows the highest “peak” load, which
is due both to the large amount of its Manhattan business
and also to the long-haul suburban passengers from the
branch in the Bronx. The noonday depot and shopping
travel on this line and the Sixth Avenue is large. The
Sixth Avenue curve shows the wealthier class of riders, by
reason of the small 6 to 7 a. m. business, and the large 9
to 10 a. m., and 4 to § p. m. business. Diagram No. g on
the Ninth Avenue line covers only the part of the line south
of Fifty-Ninth Street, and, therefore, does not show the
morning “‘peak.” ‘

In diagrams Nos. 10 to 14 the small variation in the
maximum number of trains operated by the different lines
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in comparison with the variation of passengers carried is
very marked. The Third Avenue and Sixth Avenue curves
are extremely flat, showing the same characteristics as the
Manhattan surface lines; that is, the small variation in the
car service between the rush hours and midday.

The accompanying diagram, or map, shows the propor-
tion of down traffic and up trathic on eastern and western
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probably heing the increase in the number of passengers in
the Farlem district north of 11oth Street. This shows
that the maximum down traffic 1s in the district between
Seventy-Second Street and Eighty-Second Street, and the
maximum up traffic is in the terminal district between
Cedar Street and Chambers Street, which district also is
the largest for both up and down traffic.  The second
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STATION TRAFFIC DISTRIBUTION, MANHATTAN ELEVATED LINES

divisions of the Manhattan IElevated Railroads for cach of
the half mile districts from South Ferry north, the data he-
ing furnished by the number of ticket sales on Monday,
May 25, 1806. This diagram is reproduced from a paper hy
J.J.R.Croes, appearing in the prozcedings of the New York
Railroad Club, under date of March 18, 1897, later data on
this subject not being available. Tt may be assumed, how-
ever, that the conditions have not changed very appreciably,
as only 5 per cent more passengers were carried on these
lines in 1go1 than in 1897, the most considerable change

largest for total up and down traffic is the shopping dis-
trict, between Twelfth Street and Twenty-Second Street,
the travel here being more cqually divided between north
and south passengers.

BROOKLYN LINES

The transportation problem of DBrooklyn is different
from that of Manhattan, and probably from that of any
other large city in the world, due to the fact that its de-
livery points are on its borders. Tt is estimated that at
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least 55 per cent of the morning and night “commuter”
travel on the surface lines is delivered to New York via the
Brooklyn Bridge and the various ferries. Of the total pas-
sengers during the entire day by surface lines, about 30

TapLe XIV.
HourLy Ticker SaLes oN MANHATTAN ELevatep LiNes ror Busi-
esT Day oF YEAR, MoNbpay, DEcC. 17, 1900.

Second Third Sixth Ninth Poial
Avenue Avenue Avenuet Avenue®
f

12— T A. M. 825 3,672 1,571 | 544 6,613
I= Bviimvme| v 1,796 809 221 2,826
b2 O IR 1,104 (381 198 1,813
b Tl PN 969 494 173 1,636
4= 55w me 65 1,496 1,125 371 3,057
5- 6. 1,487 4,209 2,513 } 777 8,986
6= T 7.997 21,733 9,108 | 293! 41,769
7= Bermime | 14,519 36,196 34,515 5,978 91,208
8-9...... 7,448 23,003 37,117 5,c80 73,648
G-T10.... .. 3,458 13,360 20,630 i 2,978 40,426
10-1I...... 2,937 10,446 15,308 2,414 31,105
I1-12...... 2,602 9,478 13,639 2,326 28,045
12- 1 P. M 2,469 8,918 12,436 2,340 26,163
T= 25k 5 6 50s 2,565 10,200 12,303 2,446 28.414
2= B amiss 2,665 10,599 14,29° 2,642 30,197
iall RN 3,291 11,462 | 19,489 3,244 37,456
5. 4,262 12736 | 21,403 4,848 43,249
5-6 . 8,246 23,656 29,514 10,414 71,530
6~ 7. 6,367 17,140 16,699 | 6,819 47,025
7-8. ... 4,191 12,425 10,226 2,205 29,047
8- 9. 2,39 7,745 7,137 1,421 18,7 2
Q=10 .. 5.5 1,802 6,401 6,023 1,136 15.362
{020 | CURPRIRES 1,323 6,371 6,790 887 15,3, 1
I-12...... 816 3473 3,999 545 8,833

Total 81,734 ‘ 258,589 298,550 62,938 701,811

*South of 59th St tlncludes 9th Ave Line North of 59th St

per cent travel to and from New York, and upon all of the
Brooklyn elevated lines, éxclusive of the Brooklyn Dridge
local traffic, about 75 per cent of all passengers travel to
and from New York City. .\t the other extremity of the

TapLe XV.
HourLy Train SINGLE Trips oN MANHATTAN ELEVATED LINES
FOR Busiest DAy oF YEAr, Monpay, DEc. 17, 1900.

Second Third Sixth Ninth

Avenue Avenue Avenue Avenue Fotal
12— 1 Ac'M s <P 6 16 12 17 47
T Dhes 5 i3 sy 5w ¢ e o atiofo k- 12 8 8 28
B gt e+ o i e 2 12 8 8 | 28
25 Ao sosoon o o8 i 12 8 8 28
G Hevwowasmonsmesa 3 15 10 9 37
S0 eere Bet e 5 2 mast R 18 28 1h 20 82
(S R e 1 45 50 31 26 152
7= 8iiw: sememenmias 48 73 61 45 227
8- Guarinsimamawai 35 68 65 61 229
Q=100 2 s oo vme »nto e o 27 55 62 43 187
FO=T Ty s v o vr o e wen e g o o o 22 52 61 29 164
11-12 NOON. ....... 20 52 60 33 165
12~ LP.M......o565% 20 51 62 31 164
T Diuse o208 15 5 2 8 20 52 60 | 32 164
2— B me .S 19 50 60 | 35 164
B Al cmimszimimmests 24 48 61 40 173
A= Buims wmewemyaio 37 60 76 53 226
6.0 o . 53 83 74 54 264
(SO AR - 37 58 57 32 184
7 s S RO R B 26 41 58 29 154
8- 10 e inimeniss 19 36 49 22 126
9-I0....ccvvinnnnnn L7 31 30 21 99
IO-T L. : @ ms w5 e 17 30 30 19 96
TTAT2 MID ¢ s mt o oo srorene 17 27 2L 15 8o
Total............. 530 1,012 1,040 686 3.268

Brooklyn lines, are Coney Island and the other ocean
beach resorts, forming, in summer time, heavy delivery
points for the “pleasure” travel from Brooklyn and Man-
hattan.

STREET RAILWAY JOURNAL.
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The most difficult features of the Brooklyn transporta-
tion problem are: First, the extreme congestion of the
“commuter” travel to New York on the single land term-
inal, the Brooklyn Dridge, and to a lesser extent at the
ferry terminals; and, second, the handling of the immense
summer ‘“‘pleasure” travel. The latter point will be suf-
ficiently apparent to railroad men from the fact that every
spring 1500 new motormen and conductors must be em-
ployed, and, with a short period of coaching, entrusted
with cars operating this crowded and difficult service.

The inset map shows the location of the various surface
lines, of which there are sixty, and one of the smaller maps
approximately the traffic districts. The office building and
financial district is a very small one, comprising a few

Tase XVI.

Hourey Car SincLE Trirs oN MANHATTAN ELEVATED LINES FOR
Busiest Day or YEak, Monpay, DEec. 17, 1900.

Second Third Sixth Ninth Total
Avenue Avenue Avenue Avenue ota

I2= T K Moo s as 18 53 43 26 140
T= Bysuisns e o 36 24 16 76

2= 3 . 36 24 16 76

5= P . ) - 36 24 16 76

A B e 12 56 30 24 122

5= 6 cinientn e 72 131 66 8o 349

6 7 ... X 180 250 155 104 589

T Boss i s mam e 197 365 305 | 193 1,060

8= Omus van swes sme 148 340 325 276 1,089

O=T0 sz cwapmsos - 110 275 310 187 882

10-T1 ...  ....... 75 232 305 99 711
11-I2 NOON ....... 60 194 300 99 653
12— LR Mz s fo 184 310 93 647
I-2 ... ....... 60 188 300 96 644

2= 3 it e 62 188 300 107 657

B e s s e 92 213 305 158 768

A= Swsipepeiminsns 148 298 380 224 1,050

8= 6o imnsmzany: 219 415 370 238 1,242

6 Grgerucnsooninnny | 51 155 287 285 131 861

7- 8 i 99 186 290 116 691

8- 9.ttt .. 60 139 245 86 1' 530

(0 (o T 51 110 150 64 375

TOIT Giisemomomenes 51 105 141 59 ‘ 356
I[-12 MID.......... 51 93 87 3t 262
Totals. . .... 1,980 4,410 5,074 2,542 1 14,006

ouildings on Montague Street and Fulton Street.  Almost
all of this class of business is transacted in New York City.
This is also largely the case with the hotel and theatre busi-
ness and retail shopping business. In other words, Brook-
lyn is largely a manufacturing and residential suburb to
Manhattan Borough.

The various surface lines run from the East River ferries
and from the Brooklyn Bridge terminus to the outskirts of
the built-up portion of the borough and to beach resorts.
There are also a number of crosstown lines, mostly orig-
inating at one ferry, and terminating at another, forming
a semi-loop through the city. The lines to the beaches
run over the various stieet car lines as far as Prospect Park
and Greenwood Cemetery, whence they take either the
Culver route, the Gravesend Avenue route, both of which
were originally operated entirely by steam, or the Coney
Island & Brooklyn Railroad route over Coney Island Ave-
nue. In some cases, as with the Bath Beach and
Brighton Beach lines, the elevated lines run on the surface
upon leaving the elevated structure at the outskirts ot the
built-up portion of the city. In the case of the Brighton
Beach line (Culver route), elevated trains and surface cars
are run over the same tracks. The use of private right of
way for a large portion of these beach surface lines per-
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mits the operation over such portion at a reasonably high
rate of speed. In fact, this is absolutely necessary for the
satisfactory operation of these lines, owing to the onerous
speed restrictions by municipal ordinance in the central
portion of the city, this limit being, in a large part of the
city, 6 and 8 miles per hour as a maximum. A consider-
able portion of the surface track in the suburbs of Brook-
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the other two indepeudent lines.
shows the position of all clevated trains, including the
Brooklyn Bridge elevated trains, operating during the rush
hour, together with the elevated train service to Bath
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Another similar map

Beach and Coney Island. 1t should be noted that since

June 15, 1901, the Brooklyn cievated lines have becen op-
crated almost entirely with steam locomotives, due to short-
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Iyn has been built, apparently, in anticipation of future de-
velopment.

I'rom the inset map showing distribution of surface cars
of the Brooklyn Rapid Transit Company during the rush
hours, can he seen the excessive congestion of cars on the
Brooklyn Bridge and [‘ulton Street, and, to a less extent,
near the Broadway ferry and on Nostrand Avenue and
Atlantic Avenue. [t will he noted that this map contains
only the cars of the Brooklyn Rapid Transit Company,
there being about 15 per cent additional cars operated by

age of electric power, thus decreasing the schedule speed
considerably; and also that since July last, no clevated
trains have been operated across the Drooklyn Dridge
other than the regular Brooklyn Bridge elevated trains,
which ordinarily are operated by the third-rail electric sys-
tem, and during the rush hours by cable.

Table XVII. gives the maximum movement on the
busiest Brooklyn surface and elevated lines for the busiest
year and busiest day. The hourly variation on the Fulton
Street surface line is further shown in diagram No. 10,
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the regular travel throughout the day, somewhat similar to
the Broadway, Manhattan, line, being distinctly noticeable,
and due to short-haul and shopping travel. The late after-
noon ‘‘peak” is pronounced, together with the excellent
evening riding. Diagram No. 17 shows the busiest day’s
business on the Culver Coney Island line on Sunday, June
20, 1go1. [t is interesting to note the great difference be-
tween this curve and the usual tratfic curve, there being a
steady increase in travel during the day to 3 p. m. The

TasLe XVIL

MaxiMUM PAssENGER MOVEMENT oN BUsIEST BROOKLYN SURFACE
AND ELEVATED LINES.

SURFACE LINFsS ELEvATED LINES

Cuiver—Coney
Island, Culver
Fulton St. s
East New’ lx'zl;?e:{)litl}: Lexington | Brooklyn
Vork to Pf'lrl( Ave., 15th St. Ave..Cypress Bridge kle-

Row,N.Y., and Tompkins, Hills to vated Divi-

and kulton Tormer ™ Bridge | sion
Ferry Coney Island
Lines
Miles of route....... 6.6 39.3 79 ‘ I.1
Miles of track ...... 13.2 78.7 15 8 2.8
Date  of busiest
fiscal year.... ..... 190t 1901 1893 1897
Passengers for year.. 16,816,575 10,738,524 | 44.409,243
Ditto per mile of track 1,275,000 136,000 20,186,000
Average passengers
per day..  ...... 46,073 29,421 121,670
Ditto per mile of |
LEAGEITne P, | A 3,490 371 55,305
Car miles for year .. 1,917,084 2.362,513 2,991,116 i* 1,453,870
Average car miles
per day........ 5,255 6,473 8,195 ‘ 3,983
Passengers per car
MIlE: oo e esinnms: me S7 4.5 ‘ 30.5
Monday  Sunday = Monday ‘COIUmbUS
Date of busiest day.. Dec. 23, June 3o, Dec, 24, 'Day, Oct.
19 O 1901 1900 12, 1892.
Passengers for bus-
test day............ 66,937 165,773 223,625
Ditto  per mile of
track. . coee v enenn. 5,071 2,106 101,648
Car miles for bus- !
test day........... 6,280 24,224 11,125
Passengers per car |
Mile siessms. - ans 10.7 6.8
Maxitaum cars on
busiest day........ 67 186 | 143 72
Mimnimum headway |
on ditto (secs.).... 90 40 138 60
Standing load aver-
age car or train. ... 82 160 400

140 |
1

* Approximate.

return travel fiom the beaches begins about 2 p. m., and
is heaviest between 6:30 and ¢:30 p. m.

Table XI. shows tlie busiest Brooklyn surface track
intersection at Fulton Street and Adams Street, at the City
Hall Square, where 798 cars per hour pass during the rush
hours. On account of the even division between the north
and south, and the east and west cars, and the fact that
this is a diagonal crossing, with curves at the end of one
line, it is an extremely difficuit point to pass cars.

Tables XVIIIL. and XIX., and diagram No. 18, show the
variation of train service and car service on Brooklyn ele-
vated lines, and diagram No. 19 shows the variation of
average cars per train. From these will be noted the small
midday service compared with Manhattan, corresponding
to the smaller midday travel.

The accompanying diagram, or map, of the Brooklyn
elevated system shows graphically the proportion of ticket
sales or passenger traffic, exclusive of local Bridge elevated
passengers, for Wednesday, Sept. 4, 1901, by half-mile

STREET RAILWAY JOURNAL.
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districts from the Manhattan end of the Bridge. This is on
lines somewhat similar to the previous Manhattan dia-
gram, and demonstrates graphically the overwhelming
proportion of Manhattan “‘commuter” business on this
system.

TasLe XVIII.

HourrLy Train Rouxp Trips oN BrookLyN ELEVATED LLINES FOR
AVERAGE WEEKDAY, WEDNESDAY, SEPT. 4, IQOI.

= £ -
v - 8 s s o =
$ lge s | 2| 3 | &3
| E2 | 2 | 32| § | &8 | ®
[ ~ A
I12- 1 A. M 9 6 2 4 3 5 29
= % c0n000a 8 2 ) 2 2 16
2= 3. s nia e 8 2 2 2 2 16
- 8 2 2 2 2 16
A= §iwswssas 8 2 ) 2 4 18
5= 6oy 14 9 9 8 8 9 57
[ SRR 13 15 1o 18 8 17 98
7-8. ... ... 54 16 | 10 22 9 21 132
8- 9g....... 52 15 Ir | 22 8 16 124
9~10........ 31 2 9 8 5 13 78
TUTE ;502 26 s 21 | 10 9 | 8 11 9 68
II-1: NOON . 22 1T 3 7 11 1u 69
12— I Py Mg s 22 10 8 3 T 10 69
I~ 2....... 22 11 8 | 7 11 10 69
2= 3. 22 11 8 7 1 1T 70
S g s 22 10 8 12 10 14 76
4= §eenennnn 29 14 8 13 9 18 9I
5~ 6........ 63 16 12 2 9 19 142
(T 46 12 8 19 10 17 112
7= 8 ruvmins 19 LT 8 18 8 14 78
8=0.5:swsms 16 S 5 8 8 9 54
9-10 ....... 16 S 3 7 8 | 1 52
I0-II........ 15 8 3 8 7 9 50
11-12 MID.... 13 7 3 5 6 7 41
Total....| 570 228 150 240 179 258 1,625
TarLe XIX.
Hovrey Cak Rounp Trips oN BrooxLyn ELEvATED LINES FOR
AVERAGE WEEKDAY, WEDNESDAY, SEPT. 4, 1QOI.
5 . | . [
Bridge | Fifch |Ridge- |Lexing | Broad-| Fulton | ogs
I2- 1 A. M ...... 18 12 4 8 6 10 58
T= 2 5eie sms 16 4 .. 4 4 4 32
2= B iameminasa 16 4 . 4 4 4 32
3% &5 i m i ey 16 4 e 4 4 4 32
= 16 4 - 4 4 8 36
5=6 ... 23 29 25 23 21 26 157
6— 7 i 120 64 40 81 29 68 402
7- 8. Lo 216 79 40 | 103 27 88 552
8-9.iiiiiinn.. 208 61 28 7 19 57 448
(025 {0 SRR 124 34 14 16 sic) i 238
TO=LT 56 s i o o0 il 63 24 14 16 23 | 19 159
II-I2 NOON..... 66 26 12 14 22 20 160
I2:= T P, M:.wwoms 66 24 12 16 23 ' 21 162
T= 2 gm0 oo ook 66 26 12 14 | 23 21 162
B By i e o s 66 26 12 14 23 22 163
el S 66 25 12 32 22 32 189
4= 5 ceeiiann. 116 47 12 50 1 30 ' 55 3I0
§= 6 iiisanenn. 249 79 35 104 36 73 ! 576
6= s wir e e 182 48 29 62 | 28 57 406
T8 s e g 66 37 12 45 22 35 217
B0 i v mecmens 32 24 9 16 22 | 22 125
(o7 (o EEURRPE P 32 20 6 14 22 20 114
ECTS S SUUR 30 20 6 16 17 | 18 107
1I-1I2 MID.. o 26 18 6 10 12 14 86
Totals...... 1,909 | 739 | 340 745 | 455 | 736 | 4,924

Table XX. shows the variation of passengers by surface
and clevated cars over the Brooklyn Bridge for an aver-
age summer week day, Wednesday, Sept. 4, 1901, showing
a grand total of 285,165 passengers both ways.  This
enormous travel is handled by two double-track lines, each
1.1 miles in length.

Table XXT. shows the hourly variation of number of
surface cars on the Brooklyn Bridge by days for an average
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summer week, Aug. 12 to 18, 1901. This hourly number
of surface cars is shown graphically by diagram No. 20
for Wednesday, Sept. 4, 19o1. The large number of cars
taken off this route at midday represent, to a considerable
extent, the reduction in cars on the entire system, as the
bridge travel is “commuter” travel more than on any other
line. Diagram No. 21 gives the variation of the total
Brooklyn Rapid Transit Company surface cars during the
day, showing about 25 per cent of the maximum number of
cars taken off at midday, these being represented, as stated,
largely by the cars crossing Brooklyn Bridge.

The difficulty of operating surface cars over the Brook-
lyn Bridge and the crowded driveways during the rush
hours is the greatest problem in the operation of the entire

GRAND CENTRAL STATION, FORTY-SECOND STREET, MANHATTAN

system. Each track occupics about one-half of each drive-
way crossing the bridge, terminating at the Manhattan
end with a four-track loop. On the suspended structure
there must be an interval of 102 feet between the rear of
each car and the front of the next, equivalent to an average
spacing between fronts of cars of 142 ft. The cars crowd-
ing the approaches to the suspended structure during the
rush hours are practically solid blockades.

The schedule time from Park Row, Manhattan, to Sands
Street, Brooklyn, is 7 minutes, equivalent to a speed of 9.4
miles per hour. At 142-ft. distance between cars, this will
be equivalent to a headway of 10.3 seconds, which would
allow 350 cars to pass per hour. There are numerous de-
lays, however, caused by repairing and cleaning the bridge
plank pavements, by vehicle traffic, and Dby the numerous
usual small car accidents. The maximum number of cars
operated per hour was formerly 315, equivalent to a head-
way of 11.4 seconds, although on account of the recent

STREET RAILWAY JOURNAL.
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large increase of vehicle traffic the present maximum op-
eration is about 275 cars per hour, equivalent to a headway
of 13.1 seconds.

In view of the many blockades encountered, both on the
bridge and on the Fulton Street approach, the present num-
ber of cars scems to be absolutely the maximum that can
be operated. During the rush hour, by actual count, the
number of stops on the Fulton Street line between Fast
New York and Park Row, Manhattan, a distance of about
6.6 miles, averages over 100.

GENERAT. TRAFFIC FEATURES

An interesting feature shown in Table XX is that there
were 7326 passengers to Manhattan by bridge elevated cars

more than returned from Manhattan, or about 12 per cent
of the west-bound passengers. It will be noted that prac-
tically all of these return by surface cars. The same fea-
ture has already been noted regarding the Manhattan ele-
vated lines, that more passengers travel down town than
up. In other words, it is a peculiarity of human nature
that the average person travels in the morning directly to
Lusiness and returns by a slower and less direct route,
stopping off, it may be, during the home journey.

Another fact bearing on this point is that about 20 per
cent more transfers are issued from the Manhattan cross-
town lines to south-bound cars than are issued from cars
running north to the same crosstown lines; which would
seem to show that passengers walk the short crosstown
distances on the home trip, either for recreation or to per-
form certain errands.
who ride to their business in the morning and walk home
in the evening. The discrepancy between the total num-

There are a large number of people
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ber of passengers crossing the Brooklyn Bridge east and
the total west is probably caused by this fact.

Table XXII. gives the monthly variation of passenger
travel for one year. On the Manhattan surface lines the
best month is October, and the hest travel the late fall and

Tase XX.
TJourLy PASSENGERS ON SURFACE AND ELEVATED BrinGE CARS FOR
AVERAGE SUMMER WEEKDAY, WEDNESDAY, SEPT. 4, 1001.

To Manhattan

By ELEVATED BrIDGE Cars

e ——===smme—==| ‘Total hy S it
From | From ) 5%‘:"1“ ('l'zatxalxll
TL[Ifivna;fd Sircet ‘ Total
. —_— B _ B
12— I A M..... 205 4 259 836 1,095
I- 200un... , 117 ar | 158 711 869
2— Fiiannnonn ; 39 17 | 56 329 385
8= i sai e g | 81 19 | 100 204 304
= RN 176 45 | 221 322 543
[ T —— 1,083 248 | 1,351 1,238 2,569
6="7  ssmaw iz 5,559 975 | 6,534 7,524 14,058
7-8 ool 14,215 2,647 16,862 13,418 30,280
8—9 ........ 12,565 1,853 14,418 11,090 25,508
SO 2,962 794 3,756 6,237 9,993
TO—TL w50 . | 1,501 418 1,919 4523 6,442
FE=T25 5 e i e 864 333 1,197 3,326 4,523
12- I P M ‘ 696 292 | 988 2,662 | 3,950
T= B, wines 115 840 365 1,205 2,086 1 4,191
2= 35 . 903 250\ L153 3,352 | 4,505
el 759 280 | 1,039 2,852 | 3,841
A= s | 774 310 1,084 3,073 4,157
5= 6. ....... T; 170 330 2,000 3,066 5,066
6— 7. i I,738 473 O 2:330 5,541
7= Bz smime 778 297 1,075 2,996 | 4,071
8= Qs : 604 202 806 2,540 3,346
o 1 (C NSRRI 742 | 137 879 1,852 | 2,931
10-IT........ 871 | 149 1,020 1,667 2,637
II-12.........] 553 71 ‘ 624 [ L7552 2,376
Total. ..z | 49,795 11,100 ‘ 60,895 ’ 82,136 143,031
From Manhattan
By ELevaTED BRIDGE CARS :
e e — Total b ;
To | | \Er fac cy (i' :t';l
T 0 ~ ars
E li;:é:d | Gireet | Total :
1o —|— S
12— 1 A.M..... 287 61 348 1,038 1,386
TR, . ) 100 38 138 583 ‘ 72T
2— 3 c.eeennn 101 16 147 430 577
B desmsmi 83 29 T2 367 479
4= 5 .5ms s 76 3T 107 308 | 415
5= Bssw vy 143 25 168 48 | 576
0= Fuzmameuwe 416 231 647 1,196 1,843
= {80 e ras oy wiule 504 | 601 1,105 1,574 2,679
B=0 v e s 446 270 716 1,961 2,677
9-10......... 604 213 816 2,496 3,312
TO—TL . e omis 681 249 930 4,740 | 5.670
IT-12 NOON... 897 237 1,134 4,275 5,409
12—- IP. M. ... 1,189 } 308 1,497 3,620 | 5,123
T= 2. ssmanus 1,213 320 1,533 4,503 6,036
I (E 791 203 994 4,409 5,403
Bl oz ey veomie 1,281 260 1,544 4,334 5,878
4= 5 cweenmon 2,460 463 2,923 6,980 9,903
5—-6... ..... 12,792 2,120 14,912 12,789 27,701
67 uminias 14,2.10 2,133 16,373 14,025 30,398
785 smames 2,903 482 3,385 6,110 | 9,495
3-9 1,289 239 1,528 5,591 7,119
9-10 884 222 1,106 2,947 4,053
TO=T T, ;e ssigm o 617 171 788 2,204 2,992
I1-I12MID..... 462 156 618 1,671 2,289
Total..... 44 462 9,107 53,569 88,565 142,134
Grand Total
Both Ways.| 94.257 20,207 114,464 170,701 285,165

late spring, the sununer and winter months showing the
smallest travel. On the Brooklvn surface lines the three
summer months are the best, July showing maximum
travel and the winter and early spring months the mini-
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mum. On the Brooklyn elevated lines the largest travel is
in the late fall, winter and spring, practically during the
cold weather. [n this case, where passengers have the
option of traveling by surface or elevated lines, they will
naturally take the more comfortable, and a rainy or cold
day produces a large increase in the Brooklyn elevated
traffic. The Brooklyn Bridge elevated line shows prac-

TasLe XXI.

HourLy SURFACE CARS ON BROOKLYN BRIDGE FOR AVERAGE SUMMER
WEEK, Auc. 12-18, 1901.

5 ) ’ I | 1 20N &

E ¢ E £ 3 g E

=l A | & & | =]4a]|s
12~ T Ay Mussssee ‘ 140 88 93 93 96 94 103
ol R ‘ 101 76 | 87 78 8o 83 111
Co R R 67 48 57 46 53 51 78
B et e 36 35 34 31 35 31 48
Tl T R 34 33 34 32 34 35 40
5= 6ueniininnn 1 55 56 55 61 59 63 36
6~ T wimemas ss I 164 171 163 155 152 176 ‘ 54
Pt 8 s i mis 055 237 245 253 240 274 234 85
8= Qs msim e mo v | 214 233 253 260 232 | 249 ‘ 103
=T Ok s e = 261 236 237 233 241 241 | 130
I0-IT. ceuurn.n. 208 212 | 208 212 228 217 | 183
II-12 NOON.... 178 217 204 201 196 208 204
I2= I P.M...... | 205 206 | 220 208 202 241 203
T— 2s:wien .5 | Igo 199 193 190 211 258 207
2= o mag i ns l 201 215 221 235 | 209 233 230
B= foowmsmnemsms 220 240 251 218 | 187 225 249
A Bt s s maes 236 250 234 246 | 258 212 214
5= (6N ... el 252 206 269 | 261 253 241 226
(ST 223 239 231 243 238 230 207
7- 8. 207 175 192 | 206 194 206 192
8- 0. io.nsswsan 189 181 190 ‘ 163 190 203 227
G-I0: s swmsas 167 154 | 172 | 181 | 163 | 219 173
TOST T, o o st 50 ssmns 175 163 | 174 ‘ 153 | 183 193 176
I1-12. MID...... 146 159 | 164 156 161 191 174

l i

Totals...... 4,106 | 4,099 ‘ 4,189 ‘ 4,102  4.129 4,330’ 3,653

TasLe XXII.

MONTHLY VARIATION OF PASSENGERS FOR MANHATTAN SURFACE
AND BROOKLYN SURFACE, ELEVATED AND BRIDGE

LiNes ror YEAR ENDED JUNE 30, IQ0I.

1‘ - ¢ 4

1 509 k) vy Lo

£ 0 2 EmE 2 gt

EES 2oy e G208

S sa. sy e Qg S

“3 i 538 &°

1900 i
EY o oo PP B coooTg 45,303,908 23,541,991 4,301,386 361,695
August......... 44,705,456 22,357,386 | 4,046,129 362,158
September... ... 46,740,325 = 20,950,367 = 4,045,615 378,308
October:.; s .» 50,073,460 19,573,461 4,770,273 459,182
November ...... | 45,423,066 18,223,4%5 | 4,781,872 437,982
December...... K 47,013,224 | 18,647,619 | 5,139,042 451,529
1901 1

January....... . 42,474,532 . 17,325,217 | 4,075,971 | 518,265
February........ 40,508,406 15,646,158 | 4,559,909 631,561
March .ooones o 46,198,882 17,665,003 | 5,118,013 663,891
April............ 45,729,250 17,680,138 | 5,035,432 646,214
MAy: aoswseman: 47,790,666 19,885,802 5,134,208 631,486
Junei s cmemiznzes 47,649,260 23,003,650 | 4,581,458 555,782
Total 550,610,435 = 234,500,337 | 56,489,308 | 6,098,053

tically the same results as the Brooklyn surface lines, al-
though the business during the last half of the year seems
to have increased very considerably.

Table XXIII. shows a similar variation by days, of pas-
senger travel for a summer week and a winter week. In
general, Monday has the best travel of any of the week
days, due to the fact that it is bargain day at the stores,
and also that the average passenger has more ready funds
at the beginning of the week than at the end. The week
of Dec. 16 to 22, 1900, on the Manhattan surface lines
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shows a gradual increase toward the end of the week, due
to the approach of the Christmas holiday. Sunday is the
minimum day for the Manhattan surface lines; the differ-
ence between summer and winter travel on this day due to

e ‘“pleasure” riding being marked. On the Brooklyn
surface lines during the summer week Sunday is shown
tc have the largest number of passengers, with Friday
and Saturday also large days, due to this excursion travel.
In the winter time Sunday is the minimum day, similar to
the Manhattan lines. On the Brooklyn elevated lines in
the summer time Saturday is the largest day and Sunday
the smallest, due to their being largely “commuter” and
excursion lines. In the winter time Monday is the maxi-
mum day and Sunday the minimum. The Brooklyn Bridge
elevated line shows practically the same results as the rest
of the elevated system, although this travel is more largely
“commuter” than the other elevated lines.

SPEED
Table XXIV. gives the schedule speed of the busiest sur-
face lines of Manhattan and Brooklyn, which schedule is

TapLe XXV.
SCHEDULE SPELD OF PRIN(,IPAL ELEVATED LI\IEb, JULY 1901.

1

l R f. ).
= 13 o5 | 333
Lengh | w5 | 2. | 5% |ZE%
|ofsingle [ 535 | S8 | 22 | 853
Trip, nue 2%k Ba e
vl iE= ) 2Tl ge BuEs
o [ \ * o el
E 5 ez B
| € & N < 3
Regular Trains —Manhattan
2d Ave. (120th St. to South
Berry)s:mareun: sarms o 8.7 40 25 .35 13.1
3d Ave (177th St. to South
EErhy) et . o L 12,2 57 36 34 12.8
6th Ave. (155th St. to South
Ferry) ...l 10.8 49 29 .37 13 2
oth Ave. (155th St. to South
Ferryl oeacmmasmiid . maoasid 10.1 42 27 37 14.4
Brooklyn \
Lexington Ave. (Steam opera- 1
tion, Cypress Hills to Bridge) 7.9 37 22 36 12.8
Fulton St. (Steam operation,
Grant Ave. to Fuiton Ferry) 8.2 39 27 .30 | 12.6
Brooklyn Bridge (Sands St. to \
Park Row, cable operation) T 6 o | 11.0
Brooklyn Bridge (electric \
operation) ................ 1.1 5 o | 13.2
Express Trains—Manhattan ‘
3d Av. (177th St. to City Hall) 11.3 | 48 25 | .45 14.1
“  (106th St. to 42d St.). 32 11 ol | PR 17.5
6th Av.(155th St. to Rector St)  10.3 37 9 | L.14 16.7
“  (116th St. to 42d St.).. 4.4 | 10 o . 26.4
gth Av.(155th St. to Rector St) 9.6 34 12 .80 16.9
“ (116th St. to Christo-
Pher St Yz e 55 85m o mamie ot 5.9 | 17 o e 20.8

unfortunately subject to considerable delays at rush hours.
It will be noted that the Fulton Street line, Brooklyn, main-
tains about the same schedule speed as the Broadway,
Manhattan, line south of Twenty-Third Street. The elec-
tric lines in Manhattan average about 8} miles per hour,
which is about threc city blocks per minute. The
Coney Island line shown operates at an average schedule
of 104 miles per hour, due to the private right of way
already mentioned. At rush hours the schedule speed of
the Bridge surface lines, which is given at 9.4 miles per
hour, is practically reduced to a maximum of 7.4 miles per
hour. ‘

The schedule speed of the principal elevated lines, both
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for regular trips and for express trips is shown in Table
XXV. The average schedule speed of the regular Man-
hattan trains is about 13 miles per hour, although, prac-
tically, at rush hours this is often reduced to 12 miles per

hour. It is expected that electric operation, however, will
TasLe XXIII.
DALY VARIATION OF PASSENGERS FOR AVERAGE SUMMER AND

WINTER WEEKS ON MANHATTAN SURFACE AND BROOK-
LYN SURFACE, EL]:V ATED AND ]:vR.[DGE Lings.

ggr;\gg;hﬁggg Sdlffé:‘%?x:s Eines Bxcept | Bbge’
Summer Week e on ' | (B.R.T.Co.), | Bridge Line, Elev. Line,
Jlﬂy‘ 14220, Aug. 25-31, Aug. 25-31, Aug. 25-31,
Lo \ 1901 1001 1901
N o
Sunday ....... 873,557 993,580 116,085 8,960
Monday....... 1,129,859 726,853 131,813 21,404
Tuesday ...... 1,115,695 | 690,949 125,059 18,235
Wednesday 1,082,351 725,686 128,389 18,170
Thursday...... 1,062,969 667,044 122,716 17,692
Friday....... 1,055,934 814,152 118,659 19,700
Saturday...... 1,085,860 804,035 150,733 20,059
Tiotal oo el 7,400,225 | 5,422,299 893,514 124,220
Winter Week Dec, 16-22, Jan. 1‘3—1‘) Jan. 13-19, Jan, 13-19,
1900 1901 1901 1901

Sunday; ... ... 691,747 446,257 93,083 7.471
Monday....... 1,058,285 609,480 186,158 18,233
Tuesday ...... 1,069,639 569,398 167,062 14,721
Wednesday.... 1,110,950 591,260 169,116 14,989
Thursday...... 1,102,023 591,093 165.201 13,903
Friday :.:2.0: 1,204,540 538,008 162,954 16,442
Saturday... .. 1,102,273 564,338 175,522 16,595
Total ....... 7,339,454 3 909,834 1,119,¢96 102,361

permit of an average schedule speed of at least 134 miles
per hour. It will be noted that the Brooklyn elevated lines
operate at a slightly slower speed than the Manhattan,
due principally to the larger number of traclk curves and
stops. The Brooklyn Bridge elevated car operation is re-
stricted both by the limitations of the structure and by the

TarLe XXIV.
SCHEDULE SPEED OF BUSIL:T SURFACL LiNgs, AUCU:>T 1901

gchejuble
skl T i pee &
:oﬁ‘;%‘f?;‘le "Shele” | fpeen
| o’ || nitumses | Perminmis
| per Hour
Manhattan
Broadway (South Ferry to 146th St. and

Lenox Ave. via 53d St. and Columbus \ ‘

AN Vo n e nasmsmesmams s mnss g s s ss g s 10.3 | 72.5 ‘ 8.5
Broadway (South Ferry to 23d St.)...... 3.2 27.0 i
Fourth Ave. (Post Office to 135th St.). .. 8.3 57.5 8.7
Eighth Ave. (South Ferry to 155tk St.).. 10.2 70.0 8.7
23d St. (East River to North River)..... 2.1 | 15.0 8.4

Brooklyn ‘
Fulton St. (East New York to Park Row,

NEW YOIk om e s ms e sme s w50 6.6 7.2
Culver—Coney Island (West Brighton to

Greenpoint Ferry).................... 13.5 ‘ 77.0 10.5
Bridge Surface Line (Sands St. to Park ‘

ROW) toeve i cievaie e aoe 55505 osm o e morn o ‘ 7.0 9.4

steep grades. The schedule speed of the elevated express
trains, as shown, is a most excellent performance, the
best run without a stop being 4.4 miles at an average speed
of 26.4 miles per hour. The performance of the Ninth
Avenue express line, covering a distance of 9.6 miles with
twelve stops at a speed of 16.9 miles per hour, is probably
without an equal for steam service.

The proposed speed on the “Subway” is a matter of
much public interest. According to the terms of the oper-
ating contract, the required schedule speed for local trains,
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including stops averaging .42 mile apart, is 14 miles per
hour, and for express trains 20 miles per hour. The mini-
mum headway for local trains will probably be one minute,
and for express trains two minutes, and the maximum
speed to be attained will be at least 38 miles per hour. It
1= expected that the running time from Manhattan City
Hall to 1o4th Street, a distance of 6.8 miles, will be 13
minutes, or at the rate of 31.4 miles per hour, including
three stops and two short radius curves.

On one of the page maps are shown lines 1o minutes
apart, representing rapid transit time from the Manhattan
City Hall to points of intersection with elevated and steam
railroad suburban lines. That is, at the points on these

<<t = g L2 ol
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Lowever, 5 minutes have been spent in walking to the ele-
vated station from the City Hall, and if the passenger lives
a half-mile from the 1o4th Street station, an additional 10
minutes would be occupied in walking this distance. In
other words, 20 minutes would be spent on the train and
15 minutes on foot. The “Subway” line proposes to save
7 minutes of the train journey, so that unless the walking
time could be shortened, over one-half the total time for
this given case would be spent in covering a comparatively
short distance. Talf the time would be spent at a rate of 3
miles per hour, and half at 30 miles per hour. This forces
the conclusion that until frequent crosstown lines are op-
crated, and with the north and south surface lines pro-

THE CENTER OF THE THEATRE DISTRICT, BROADWAY AND FORTY-SECOND STREET, MANHATTAN

lines denoted by figures, the shortest time is given in which
it is possible at present to travel irom the City Hall by the
fastest regular express or local train. The first line of 10
minutes includes the time necessary to walk from the City
Hall to thenearest elevated station. Immediate connections
areassumed at all connecting points. The lines between the
points marked are simply to join the points, and do not
correctly represent the rapid transit time between. It is
interesting to note that the 6o-minute limits almost coin-
cide with the external boundary of the city. The west side
of Manhattan is shown to be more convenient in point of
time than the east side. The 104th Street station of the
“Subway,” mentioned above, is here shown about 25 min-
utes minimum time from the City Hall, which it is expected
to reduce by one-half. Of this 25 minutes’ time of transit,

vided with practically free and unlimited transfers to high-
speed elevated and underground lines, the benefits of rapid
transit will be restricted. If the economic result of a gen-
eral consolidation of all the transportation lines in the city
would secure this condition it would accomplish a great
benefit to the community.

In conclusion, the writer wishes to express his apprecia-
tion of the courtesies extended by the officials and staffs
of the various railway companies the data of which are
included herein, and especially to Messrs. Vreeland, War-
ren, Root and Moorehead, oi the Metropolitan Street Rail-
way Company ; Messrs. Skitt and Baker, of the Manhattan
Railway Company; Messrs. Wheatley, Folger, Longyear
and Gearhart, of the Brooklyn Rapid Transit Company,
and C. C. Martin, of the Brooklyn Bridge.
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THE UPBUILDING OF THE METROPOLITAN
ORGANIZATION

BY H. H. VREELAND

President, Metropolitan Strect Ratlway Conipany.

the Metropolitan Street Railway Company, while

covering a long period of years and full of inter-
esting details, can, I think, be very briefly told. The
transit facilities of the City of New York, like those
of nearly every other center of population in the
LFast, were originally developed at haphazard, yet I
suppose most of the enterprises that devised the “Neigh-
borhood” railroads of the early days were regarded as
adventurous achievements. As one reads the history
of the heated debate in public bodies as to the mneces-
sity of railways in streets, where even the horse car bell
no longer jingles, the idea grows that maybe the city has
changed a little since the days when Bleecker Street and
Beekman Street and various other alley-like thoroughfares
were main arteries of travel. Considering the struggles
the pioneer street railway men had in their effort to furnish
the riding public accommodation, and remembering the
means at their disposal, I sometimes think they were
greater men than history esteems them. The opposition
they encountered, in the way of public prejudice and of-
ficial ignorance, was greater than that met to-day, and
while their successors boast a great superiority, 1t is well to
remember that conditions have changed, and that the
problem presented to us to-day, difficult as it is in some
aspects, is not so great as that which confronted them.
When I grew familiar with the history of these pioneers I
wondered at their resource and persistency, and when I
learned that, in the early days, some of them paid for the
hay they fed their horses with certificates of the capital
stock of the concern, i thanked the discrimination of the
Providence that cast me into the late instead of the early
days of street railroading in these parts.

Up to 1854 such internal transportation as the popula-
tion of Manhattan Island had was furnished by various
stage lines. In the thirty years, between 1854 and 1884,
the street car lines had been constructed along most of the
north and south avenues, and, with some exceptions, the
present east and west roads were in operation. The owner-
ship and management of these various properties was of
great variety, and a great deal of energy and influence was

fr HE history of the organization and development of

wasted in rivalries that made impossible any development

on broad lines. After the scandal which the granting of
the Broadway charter developed, the old regime of rail-
roading management was utterly discredited, and into the
situation came the present owners and managers of the
Metropolitan Street Railway, to whose broad and en-
lightened policy the present great development is due.
Beginning with the acquisition of a small road, known as
the Houston, West Street & Pavonia Ferry Road, about
5% miles long, they have acquired, either by purclase, lease
or development, practically all of the street surface railway
lines in the Boroughs of Manhattan and the Bronx. The
property now consists of 475 miles, made up as follows:

LINES CONTROLLED BY THE METROPOLITAN STREET RAILWAY

COMPANY.

Miles
Aventie (€ Railways: aomssmseasessss spmaes s omsmsms o 7.56
Clianibers .Street Rallway. su . ssmssmenmsms o o sap oz 4.80
Metropolitan Crosstown Railway.................. 7.067
Columbus Avenue Railway.........coooviiininn. 6.52
Lexington Avenue Railway.........ooovviieaa... I1.12
116th Street East & West Railway................ 3.76
Broadway TRATIWaY: : ss s s s 5 s sis 05w s s 6w mem e 10.26
Broadway & Seventh Avenue Railway............ 1142
Ninth Avenue Railway . ssessenss cvsmsmssoamssses 15.61
Eighth Avenue Railway.........ccoiviviuiiieennes 18.31
Sixth Avenue & Lenox Avenue Railway........... 13.54
Fourth Avenue Railway........ooiivivninninnon. 18.61
Second Avenue Railway.........covveviuninnnn.n. 28.59
Central Park North & East River Railway........ 26.62
Twenty-Third Street Railway. c...ccocimeninoe-on- 5.78
Bleecker Street Railway: « s esisssis sonsnsms s ms 9.97
Fourteenth Street Railway................ooone 3.40
Forty-Second Street & Grand Street Railway...... 8.66
Thirty-Fourth Street Crosstown Railway.......... T.74.
Bultoh .Strect RALIWAT =« wo sie s o pist o eseroe s ovusieroia oo anes 2.00
Twenty-Eighth & Twenty-Ninth Street Railway.... 4.85

Central Crosstown, Chambers & Tenth Street Ry.. 11.24
Third, Aventie Railway: is:isssesismiernimssaimman 26.84
Forty-Second, Manhattanville & St. Nicholas Ave.. 25.71

Dry Dock & East Broadway Railway.............. 10.48
Union Railway ....ovieeiiiiiiiiiiieeeeeenene 70.86
Southern Boulevard Railway...................... 7.00
Tarrytown & White Plains Railway.............. 23.19
Westchester Electric Railway.............c..ouonn. 23,72
VionlersRATIWay: & s or o ve s e so st s 5 4 E) D3k D6 24.32
Kings Bridge RailWayes :ouasmen sossenmsws s omsa 10.50

While bringing these properties under a single control
for the ultimate purpose of rationally treating the trans-
portation problem of the most congested center of popula-
tion on the Continent, physical revolutions have been made
in the application of new kinds of power traction, with
which everyone is now familiar, and reforms have been in-
itiated by means of which the whacle of the street facilities
under the control of the corporation have been thrown
open for public accommodation, and by the development
of a transfer system, which is the subject of special com-
ment elsewhere, single-fare access has been given to and
from all parts of the territory covered by the company’s
lines.

In working out the details of this comprehensive scheme
none was more interesting to me than that of the organ-
ization of the human factors involved in the operation of
the property, and on that account, perhaps, I have been re-
quested to say something on that subject.

Quite aside from the obvious effect of this consolida-
tion on public comfort and security of investment, this
side of the work is of deep interest. The effects of it have
been far-reaching; first, upon the individual lives of the
employees and upon their elevation as a class. T have al-
ways thought that one of the most demoralizing influences
at work among men who labor was the insecurity of their
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tenure and employment. Having been in the ranks my-
-self, I know the unsteadying influence of this kind of inse-

curity, and it was one of the first subjects that received my

atttention when this property was put in my hands.

Of the methods employed to bring about the esprit de
corpsthatnow existsamong our cmployeesI will speak later.
it is sufficient for the moment to say that,broadly speaking,
its result has been to reclaim from the mass of what might
be called “miscellaneous laborers” about 15,000 individu-
als, and establish them into what may, without exaggera-
tion, be called a craft. If the effect of this combination
and consolidation had done no more than this, it would

STREET RAILWAY JOURNAL,
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growth has been continuous, for the reason that the asso-
ciation which the men have organized has not been demor-
alized by patronage of any kind from the owners of the
property. In other words, the men have been assured that
any effort to improve their status or help one another with-
out outside interference would not be objected to, in fact,
would be encouraged, and during the last eight years, as
several crises have arisen, during which the truth of this
assurance was tested, it is established, and no one now
questions it.

The financial results of this co-operation among the em-
ployees of the Metropolitan Street Railway Company are

THE JUNCTION OF BROADWAY, SIXTH AVENUE AND THIRTY-FOURTH STREET, A BUSY TRAFFIC CORNER

have worked a benefit to the community greater than that
accomplished in longer time by some institutions which
had no other ostensible motive than the protection and ele-
vation of the laboring class. To establish in any commun-
ity a class of men of this numerical strength, impressed
with the idea of individual responsibility and loyalty to the
service in which they are engaged, is a respectable contri-
bution to civic order. Some idea of the steadying influ-
ence of rational treatment of men may be gathered from
the fact that with a force of a little over 4000 men in 1893
there were discharged an average of 300 men a month.
Now, with over 200 per cent more men in employment, the
monthly discharges are not within 30 per cent as great as
eight years ago.

It is important to point out in this connection that this
result is very largely due to the men themselves, and its

not less extraordinary than the success of the corporation
itself, since it has, during the five years of its existence,
collected from its members $92,799 84, paid out $14,699 in
death benefits, and $44,392 in sick benefits, furnished itself
with $14,748 worth of entertainment, in the way of recep-
tions and balls, and accumulated $18,443.34, which the
members of the association, of their own motion, have in-
vested in the securities of the company that employs them.

I linger on the consideration of this particular aspect of
the organization of the Metropolitan with satisfaction, for
the reason that I think it peculiar to this corporation alone.
It is unique in the idea underlying it, and is based on the
individual employee instead of on the corporation. It is an
evidence to me that, notwithstanding the inevitable irrita-
tion that must necessarily arise at times between employers
and employees, an appeal to manhood and to the individ-
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ual’s better side will, in the long run, be successful. I have
seen very small results from efforts at combining men in a
single employment under the patronage of their employers,
and this has been due, in my opinion, based on my experi-
ence, to the fact that there is in workingmen a spirit of
resistance to patronagc of any kind. There is no com-
pulsion exercised on any of the men employed on the
Metropolitan property to join the association, and mem-
bership in it secures no kind of immunity. It in no way
affects the relationship between the company and its em-
ployees, which is based upon the contribution of efficient

[VoL. XVIII. No. 14.

gence, with the recommendation of any householder as to
his character and honesty, could find employment on the
property, and in a short while, instead of having a mass of
left-over inefficients, the personnel improved, discharges
decreased and efficiency was established. I do not wish to
be understood as claiming that perfection has been
achieved, or that the employees of the company have been
organized into army regularity, but I do wish to point out
that a new system has been thoroughly rooted; that by
means of it discipline is stricter and more easily enforced;
that the status of the men has, for the first time in this kind
of employment, been so fixed that

Seeretary

President
Attorney -

General Manager

Assistant
General
Manuger

it can be terminated only by mis-
conduct on their part, and that a
great mass of men has heen eman-
cipated from the whimsical tyranny
of small sub-officials. With us,
when a man is discharged, he
knows the reason, and only in most
aggravated cases is he discharged
for a first offense. Complaints are
always investigated, the men are
given a hearing, and the conditions
surrounding the offense are always
taken into consideration.

Among the most significant re-
sults of this change in recruiting
and steadying of status has been
the marked lengthening of the term
of employment, which, in eight
years, has, notwithstanding our
rapid recruiting, risen from an
average of something like nine
months to about eighteen months.

With the introduction of elec-
tricity and the adoption of entirely

Sup't
of
cansportation
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new mechanism, it became neces-
sary for us to open a school of in-
struction, since there existed no-
where a body of men skilled in the
handling of wvehicles thus con-
trolled, and out of this neces-
sity has grown a school of prepa-

DIAGRAM SHOWING ORGANIZATION OF METROPOLITAN STREET RAILWAY COMPANY

service on the one hand, and just treatment and prompt
payment of wages on the other. g

When I originally took charge of the operation of the
Metropolitan system, as it then existed, in 1893, I made
many investigations, among others, one concerning the
method of recruiting the working force, and I found, as
was to be expected in a mass of properties developed by
different interests and conditions, a great variety of prac-
tice. To my mind, they all seemed to lack much in addi-
tion to uniformity. Influences, local, State and personal
seemed to control, and from the numerous discharges, it
was evident that unless some reform was inaugurated, the
supply of male individuals available for this kind of work
in the community would presently be exhausted, and there-
upon was set in motion a system of recruiting, which, in a
short time, secured us the class of men we now have, who
have, on more than one occasion, demonstrated their ef-
ficiency and loyalty. It soon became known that any man
within certain age-ranges, of good physique and intelli-

ration which might be called a
street railway kindergarten. Ap-
plicants for appointment, having complied with the con-
ditions precedent I have just named, are sent to this
school of instruction, where, under the direction of an
instructor, they are shown, in a class, the interior mech-
anism they are to control on the street. Everything from
the wheels, brakes, trucks, motors and light wiring of the
car is exposed in half section. The controller is explained,
and we have rigged up a number of dummy platforms,
upon which the men are exercised and instructed in the
controlling of the brake and the current. A section of the
roadbed is shown, exposing the conductor-bars, cables and
the plow mechanism, so that a man, before he is put upon
the platform of a car for instruction, is thoroughly in-
formed, whether he be motorman or conductor, of the
mechanism and its management. After sufficient schooi-
ing and actual practice on the thoroughfares, where he be-
gins to learn the difficulties of operation at congested
points, he is put on the extra hist, from which he is soon
recruited and given a regular run. Once fixed in this em-
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ployment, his status is secure, and he knows that he has
secure employment, the duration of which depends solely
upon himself. e is moved up as places ahead of him be-
come vacant, not by special favor, but by reason of his
place in the line. From those highest on the list and long-
est in the service, this being of itself evidence of efficiency,
are recruited the men who get the choice runs and barn
jobs.

Before dismissing this subject, it may be well to say a
word in reference to the effect of consolidation upon wages.
We are all familiar with the claim frequently made that the
consolidation of properties of this kind is against the in-
terests of labor, and it has been pointed out, with elaborate
sophistries by labor agitators, that the ultimate result of
consolidations would be a reduction of the working force
and of wages. I suppose that, in a modified way, the ex-
perience of the Metropolitan Street Railway Company is
that of every other corporation, which is the result of con-
solidation. With us, computing on a mileage basis, the
result has been that the corporation now furnishes work
for twenty-five men where, ten years ago, it found em-
ployment for one. So far as my experience goes, there
has been no curtailment so great, as the result of consolida-
tion, as that effected among ornamental officials. Now we
have one president instead of twenty odd, to say nothing
of secretaries, managers, superintendents and the like.
Among the working force, from which the loudest protest
1s heard against combinations, the effects have all been
good, and instead of diminishing, wages have increased
during the time under discussion, largely owing to con-
solidation, I5 per cent.

As the organization of the operating force of the Metro-
politan Railway Company has been somewhat modified
since it was last subject of comment, by the STREET RaA1L-
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WAY JOURNAL, in September, 1896, I give, on the opposite
page, a graphic scheme of the interdependence of the
various department heads, as developed in our practice of
to-day.

Some idea of the contraction that has gone on in the of-
ficial class may be gathered from this diagram, if one Lears
in mind that each of the underlying companies, if properly
organized and managed, should support, down to a certain
point, a similar staft.

The subdivision of authority shown in this chart has,
in Metropolitan practice, resulted in great operating effi-
ciency. In each of the departments shown, the head has
practically absolute control, and is held responsible for its
smooth working. Ile is virtually a vice-president in
charge of his special department; he has absolute power
to deal with emergencies and details as his judgment dic-
tates; he is held responsible for general results and the
maintenance of a standard of efficiency. In a system of
this kind the sudden calls for the exercise of experienced
judgment are so frequent as to make this liberty of action
absolutely necessary. I have found that it diminishes hesi-
tation, develops the initiative of sub-officials, and reduces
the tendency (soon developed in all large systems) to let
some one else take the responsibility or to wait until to-
MOrrow.

If I might be permitted a comment before dismissing the
subject of the human factor involved in the operation of a
street railway system, and, for that matter, in any system,
I would say that men of the class from which such help is
recruited are as quickly demoralized by wet-nursing as by
abuse, and that the surest way to manage them is to have
discipline, just and equal. In a mass thus governed, ef-
ficiency asserts itself, and if the crop is not always as big as
expected, such as vou get is at least healthy and reliable.




TRANSFERS AND TRANSFER PROBLEMS WITH
SPECIAL RELATION TO NEW YORK

BY OREN ROOT, Jr.,

Assistant General Manager, Metropolitan Street Railway Company

rIVHE designation of transfers as a necessary evil is so

trite that it has come to be almost an axiom among

managers that if they could only rid themselves of
the necessity of giving these free tickets they would greatly
increase the net earning capacity of their lines. This feel-
ing, I believe, has been brought about in large part by the
fact that all systems of this kind, and none is perfect, have
certain undeniable drawbacks and are open to a number of
abuses. These defects, being constantly and necessarily
brought to the attention of those in close touch with the
operation, often make more impression upon their minds
than the ninety and nine benefits which accrue from the
use of the transfer system, and which are reflected directly
in the number of passengers carried.

Of course, it is impossible to calculfate the dollars and
cents which any indirect source of revenue i1s worth to a
company, but the traffic development upon the lines of the
Metropolitan system has demonstrated to my mind con-
clusively that in its case certainly the transfer system has
been a most potent factor in its enormous growth. This
is, of course, a personal opinion only, and may seem highly
unorthodox. Nevertheless, the experience in New York
tends to show that in that city, at any rate, the liberal sys-
tem of transfers adopted and in force during the last eight
or nine years has increased the earning power of the com-
pany more than any other one cause, the introduction of
electricity as a motive power not excepted. ,

When the transfer system was first introduced there
was a strong opposition to it by old officials. The men
who had closely identified themselves with the street rail-
ways of New York in the old companies looked upon the
employment of transfers as undesirable from every point
of view. While the men who are responsible for the im-
provement of the Metropolitan system of transfers at that
time saw the conditions of the future and looked at the
matter with more liberality than those who had been man-
aging the old companies, they could not foresee the
enormous extent to which the business would develop.
Measures, therefore, which were considered radical and
extreme in the issuing of transfers six or eight years ago
would now be thought ultra conservative.

The Metropolitan Street Railway Company’s system of
transfers, as it exists to-day, is like many other things on
the system, the result of a special study of the conditions of
New York City and adaptation of methods thereto. Nine
or ten years ago, before the wave of consolidation struck
New York, the lines which now comprise the Metropoli-
tan system were all being operated by horse cars as sepa-
rate and individual companies. In the early nineties con-
solidation was begun, and the transfer privileges allowed
were the product of consolidation; they were due partly to
a desire to meet the competition of the elevated roads and
partly to allow the people of New York to share in the
benefits of the consolidation which had just been effected.

Line after line was subsequently taken in by this company,
until to day there is not a foot of street railway track on
Manhattan Island which is not a part of the Metropolitan
system. In this article, however, it is not the intention to
treat of the Third Avenue system (including the Forty-
Second Street, Manhattanville & St. Nicholas Avenue
Railway and the Dry Dock, Fast Broadway & Battery
Railway). As these lines have been lately acquired, they
have not constituted a factor in the history and develop-
ment of the Metropolitan transfer system. Moreover, be-
fore they came under the control of the Metropolitan they
had made a contract for the exchange of transfers with the
elevated road, which prohibited them from entering into
transfer agreements with any other company. Conse-
quently, the Third Avenue line exchanges transfers only
with its own lines as mentioned above.

When the transfer privileges were first introduced on
the Metropolitan system, Stedman time limit tickets of the
usual form were adopted; most of them were issued by the
conductors, but part were handed passengers by transfer
agents on the street; these agents were placed at the
heaviest transfer points, where it was considered that the
work was too burdensome for the conductors. The ob-
ject which the officials of the company had in view when
they first established the system was to pick out certain
roads over which travel was heavy and allow people, by
means of a transfer, to get from certain portions of the
city to other portions over two of the company’s lines for
a single fare.

This was primarily the idea of the transfer system, and
as such it was continued for some time, but as consolida-
tion continued, the demand for increased transfer facilities
was met by constantly allowing greater privileges until a
year ago, when there was practically a universal transfer
between all the lines of the Metropolitan system. During
this time the company had never waived its right to make
certain limitations in its transfer system; nevertheless, the
enormous traffic which had been developed by means of it
and other improvements, such as the change from horse to
mechanical power and all that goes with this change,
created such a congestion of traffic that conductors were
practically unable to follow the regulations as to transfers
laid down by the company. The practical result of this
neglect was that the owners of the system found them-
selves a year ago face to face with the fact that the people
of New York could ride over the Metropolitan lines in any
direction and practically for any length of time for a single
fare, and that this was being done to a considerable extent.
It was made possible by the reason that the Metropolitan
Company was using a ticket which, while perfectly ade-
quate to meet the demands of roads with a comparatively
small volume of traffic, and which, in fact, met the de-
mands of the Metropolitan roads at first, was yet inad-
equate for the system the Metropolitan had developed after
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the seven or eight years of consolidation, with its improve-

ments in motive power and in general traveling facilities.

As a result of this growth, the ordinary issue of one day
now amounts to about 500,000 transfers, as.against 30,000
at the time the transfer system was started nine or ten
years ago. Madison Avenue, in horse-car days, jus: pre-
vious to electrical equipment, issucd about 15,000 transfers
per day. It now issues 75,000.

These statistics are given to show that the problem pre-
sented, and consequently its solution, made the question an
entirely different one from that where a much smaller
traffic is concerned. The minute details called for in
issuing transfers and the time which would be required if
they were all properly followed by the conductor, made the
Stedman ticket, in my opinion, of no more value as a safe-
guard on the Metropolitan lines than a picce of paper with
nothing printed upon it, but giving the holder an unlimited
privilege of riding in any direction over all the lines of the
company.

The conductors upon the Metropolitan lines were the
first to appreciate this condition. The company laid down
certain rules which they were supposed to follow. They
= were expected to punch the hour, fifteen-minute limit,
8 : month, date and the junction upon these tickets; four dis-
———~ " tinct markings in all. The imposibility of doing this
properly soon became obvious. In the first place, witlh
plenty of time and with no other exactions, it is not an easy
matter to punch the ordinary time-limit transfer, and with
the conditions of heavy traffic under which the Metropoli-
tan employees had to worl, such punching as was neces-
sary to make this ticket of any value at all was practically
out of the question. The consequence was that most of
. the transfers issued were either carelessly or improperly
punched, or not punched at all. The conductors receiving
such transfers had little time in which to examine them as
to how they were marked, and even iif this had been
possible, the fact that the transiers were known to be oiten
not correctly punched prevented the company from draw-
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‘% § gl . ing the line closely as to the non-acceptance of transiers
g i g ¢ » not presented at the proper time and place. In other
LI e words, the company had a transfer system which was per-
- Sl E B fectly correct in theory, but which it was absolutely im-
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every ticket which the conductors punched properly they
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LR New York to any extent can appreciate how little time a
A" e conductor has to take pains in punching out a long list of
items on a transfer ticket. To illustrate the conditions

grans
which existed, Fiity-Ninth Street, which is one of our
o busiest crosstown lines, may be taken. This line is short,
oS “®Q but has a number of intersecting north and south lines.
One conductor alone on this line would frequently issue as
high as 1400 transiers a day, or 140 per hour. During the
first six months of 1900 2,899,601 cash fares were paid on

2 . this division and 11,655,784 transfer passengers carried.
§ . The consequences of such a condition are easily seen. The
officials could not compel the conductors to punch their
tickets properly or instruct them to place any reliance upon
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the punching of the tickets received. The public soon be-
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came familiar with this condition, and found that any ticket
could be presented upon any line, however valueless it
might be, with the practical certainty that it would be
accepted. We were in a position where we were dependent
upon the fallibility of 4000 conductors, and the chances,
instead of being against the making of mistakes, were so
much in favor of it that the whole limitations intended to
regulate the use of the ticket became absolutely valueless.

It might be well, before giving concrete examples of the
way the old transfer system worked, to mention for the
information of those who are not familiar with the Metro-
politan system the unusual manner in which the street
car lines in New York have been laid out. Manhattan
Borough, to which this discussion is confined, is unique
in that its width does not average more than about 2 miles,
while its length is about 12 or 14 miles. Almost all the
lines of the Metropolitan system, and all of special im-
portance, run either north and south or east and west.
The crosstown lines have from 11 single to 5 miles of
single track, and the north or south lines from 15§ to 25
miles of single track. The north and south lines are really
the main carrying trunk lines of the system, and the short
crosstown lines cutting the city every few blocks from the
Harlem River to South Ferry act to a large extent as feed-
ers to the trunk lines.

Owing to the incorrect punching of the transfer tickets
it was then easily possible for a person to start from down-
town, go uptown in the morning, transact business and re-
turn downtown the latter part of the day for one fare by
means of transfers. To illustrate the character of the
greatest abuse, errand boys and others would start from
the downtown end of the Fourth Avenue line, as seen by
the accompanying map of our system, ask for a transfer at
Fifty-Ninth Street or other crosstown line, and return
down Lexington Avenue almost to the starting point. The
large number of north and south lines close together which
this company owns, of course, made transferring back and
forth up and down town ecasy, as a person could go up
town on one line, and, by transferring, come back on a
neighboring line to the immediate vicinity of the starting
point.

This condition of affairs was one which had grown grad-
ually upon us, and was due rather to the inherent diff:culty
of making the old-fashioned system meet the new condi-
tions than to any laxity or mismanagement or to inten-
tional dishonesty on the part of the public. The expan-
sion of the traffic and transfer system for the past four-
teen years is shown by the following table:

* TRANSFER PASSENGERS
VEARK Paying Passengers — = 7' A‘};‘:ige
Toral Number Total Niwhas l [;),-Op: to | (Cents)
aying

1970-I90L.......... 303,418,360 175,640,150 56 1% 3.16
1899-1900.. ....... 297,254,58° 155,506,578 31:34 3.28
1898904, sz wimsam e 266,270,268 134,868,716 33.62 3.31
1897-98.... .. ...t 206,940,197 90,380,411 ‘ 43 3.48
T8G020 Tuutons = min o v o 177,338,677 56,929,611 32 3.78
1895-96... ... ... 145.965,251 28,450,995 19 4.18
1894-95.. e vann 109 686,472 9,671,697 9 4-59
1893-94.. ......... 107,036,524 5,306,654 5 4.76
1892-93: cus s 55 as - 63,011,785 3.203,832 5 4.76
T8GE-92:: 1 51 4+ 5o e 45.239,670 2,645,800 6 4.72
1890-GLus s mswsnns 39,971,929 2,766,080 7 4.68
1880007, ¢iw s slerene o 39,571,464 2,521,239 6 4.70
1888-8¢9 37,386,809 2,206,866 6 4.72
1887-88.....iuii 37,318,730 | 1,996,871 5 4.75

* Years ending June 30th, except 1887-88 and 1888-89, which ended September 30th.
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The transfer abuses which have been explained and the
defects of the system in use were fully known to the offi-
cials of the company, but for reasons unnecessary to men-
tion in this article the time did not seem to be right for a
change until last spring. The problem then and the one
which had been before the company for several years was
how to eliminate this very apparent and growing abuse
of an intended liberal system and at the same time not cur-
tail the legitimate privileges which the company intended
and desired to give to the public. After several months
of close consideration of this problem, in which the situa-
tion was gone over in every detail, the men in charge of
the transfer department finally developed a plan which it
was considered met the demands of the situation. Expe-
rience has shown they were correct. In fact, the system
has proved more successful and satisfactory to both public
and company than was expected. The unusual arrange-
ment of the Metropolitan system must be borne in mind in
order to appreciate the manner in which it is operated.

In figuring out this transfer system it was desired by the
company to allow a person to go from any portion of the
city to any other portion in the same general direction for
a single fare, so that a person starting from, say, 194th
Street and Amsterdam Avenue, the extreme northern
terminus of our lines, could go from there to any other in-
tended point in the southern portion of the city on either
side of town; any person coming from a ferry could go to
his place of business or any other point; any person in the
residential district could get to a theater or other place of
amusement, etc.; only he must not return to the starting
point on one fare. This proposition was one which was
eminently fair, and which could not be objected to by any
fair-minded person. To accomplish it we adopted three
colors of transfers—green, red and white. The green
ticket is issued only by conductors upon cars going in a
general northerly direction; the red ticket, by conductors
in cars going in a general southerly direction, and the
white ticket, by conductors on the crosstcwn lines, good
going either north or south. In addition, a universal re-
transfer is allowed upon all lines, with the exception of the
crosstown lines Dbelow Thirty-Fourth Street. The four
crosstown lines on which this retransfer privilege was
granted are, therefore, the Thirty-Fourth, Fifty-Ninth,
Eighty-Sixth and 116th Street lines. In retransfering on
any of the four crosstown lines just mentioned the transfer
is not taken up by the conductor of the crosstown car.
Supposing a person going south on Columbus Avenue
wishes to transfer east on Fifty-Ninth Street, so as to be
able to go south on Madison Avenue. He would be given
a red transfer punched for the hour and for the intersection
of Columbus Avenue and Fifty-Ninth Street. Upon pre-
senting his transfer to the conductor on the Fifty-Ninth
Street crosstown line the conductor would ask him if he
wished to retransfer, in which case the conductor would
simply examine the transfer and hand it back to him. He
would then give it to the conductor going south on Madi-
son Avenue, who would collect the transfer. The trans-
fer would have been good on a southbound car on any of

" the north and south lines crossing Fifty-Ninth Street, as

well as on Madison Avenue. This practice of not ringing
up transfers would be considered with horror by some
street railway superintendents, but under New York con-
ditions it is not worth considering. The number of short
riders is so large in New York that the number of people
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on the car and the fare register practically never cor-
respond, and no dependence can be placed on any inspec-
tion made on that basis. Officers of this company are
unanimous in the opinion that transfers should not be
rung up.

On the other crosstown lines of the company, aside from
the four mentioned, no retransferring is allowed. The
reason for this is apparent when it is seen how near to-
gether the crosstown lines are in the southern portion of
the city. Retransferring is necessary in the uptown sec-
tion to allow passengers to reach any portion of the city
by means of the north and south lines, but in the lower por-
tions a passenger can be landed near to any point by a
single transfer onto a crosstown line.
transferring on the four cross-
town lines just spoken of has re-
duced the number of transfers

The system of re-
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public. The change to both public and conductors was so
radical that it was not without some misgivings as to its
The 4000 conductors
who are employed on the Metropolitan system proper
were fully instructed as to their duties, and the public was
informed of their privilege through notices posted in every

smooth working that it was started.

car of the system, with the result that upon the Sunday
upon which it started there was not a single hitch. It is
especially gratifying to the public, we have found, from
the fact that they now understand exactly what privileges
they have, and there are no disputes arising between the
condtictors and patrons as to whether or not they should
be granted retransfers; in fact, the whole system has
worked so smoothly that a great many of the points which

R, N

issued by the crosstown lines im-
mensely. For example, Fifty-
Ninth Street now issues 10,000
to 12,000 transfers per day, as
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against 70,000 under the old
conditions.

In working out this system,
it was desired, and, indeed,
was absolutely essential, to
lighten the work of the con-
ductors, so that they could de-
vote more time to their other
duties. Of course, the question of direction, north and
south, as indicated by the color of the ticket, was a simple
one. The question of the date is almost unmistakable on
the form of ticket we adopt, which is shown herewith, be-
cause this is printed in large type on every day’s tickets.
Consequently, the only work which the conductors on the
north and south lines have to do is to punch the time and
the junction. On the crosstown lines, where the largest
number of transfers is issued,
they have simply to punch the
time, which can be done at their
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caused disputes and complaints have been entirely eradi-
cated.

Under the old system we had about ninety-five boys
checking transfers, and, under the new system, we have
about fifteen. The necessity for checking the tickets is
almost entirely eliminated, as every day’s tickets are ab-
solutely distinct from those of the day before, and what-
ever fraud may be committed with the ticket to-day can-

leisure, as an hour time limit
was established. This was done
because under our conditions
the fifteen-minute time limit is
a refinement which costs more
than it comes to. All spaces to
be punched are large, easily
read,and can be punched rapidly
without danger of mistakes. The
junction point on the cross-
town lines is not punched at
all, because a person receiving
a ticket is going to ride upon some intersecting line
if he asks for a transfer, and it is immaterial to the
company upon which line he rides, as he can only ride
upon one line on that one ticket. It was not thought ad-
visable to extend this privilege to the north or southbound
passengers, and, as these passengers usually ride longer
distances, there is not the same necessity for it, as the con-
ductors have more time to punch the one additional space.

The system as described was inaugurated on the 12th of
last May, and, as stated, has more than met the expecta-
tions of the company, and has proved satisfactory to the

METROPOLITAN

ot Company.

—— - e am m tm  — a — —

OTIOMAN TRANQICRG, -QCNUIYI

STREFT RAILWAY
& Cood only for this current tnp—trom poini of Inter-
section— BEFORE tne caacelled—over the Line
umhed and 1n duseclion nemed, subject Lo Rules

IZISI4I5ISI7IBISIIOXI IIIZBﬂEﬂ

WHITE CROSSTOWN TRANSFER TICKET ISSUED BY CONDUCTORS.

€0.—

Sunday
JULY

3'1 ¥
Yoy 8y
MILERRY |

ACTUAL SIZE

not be done the next day, as it is absolutely worthless after
12 midnight. The work of the boys is almost entirely that
of counting tickets for information as to number issued.
The question of waste is one which is of no importance, as
the amount of money which the wasted tickets cost is not
worth mention, considering the good which the printing of
the date on the ticket accomplishes.

We still continue to have agents at our heaviest transfer
points, but we have been able to do away with about twenty
on account of the decrease in the work of the conductors
by the simplification of the transfer system. This ques-
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tion as to the advisability of agents is one which is very
difficult to decide, as the savings on the lines from the

placing of an agent at certain points is only a matter of
P.M. JULY

Stedman Time-Limit, Pat, Aug. 23, 1893, 2 8

SUNDAY

BACK OF P."M. TRANSFER ISSUED BY AGENT.
ACTUAL SIZE

conjecture. We can see that it costs $4 a day to place two
agents at a certain point, but we are unable to determine
exactly how many fares the conductor would lose if the
agents were away and they were compelled to issue the
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A.M. JulLy
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transfers. When cars are passing a given point on sixty-
seconds headway, twelve hours a day, and when from
12,000 to 15,000 tickets have to be issued at that point
daily, a not unusual case on our system, there is, of course,

no question as to the value of the agent. The saving in
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immunity from missed fares and accidents in such an in-
stance would be enough to pay the salaries of two transfer
agents for a good many years.

In case disputes arise between conductor and passenger
as to the validity of a transfer, a conductor may demand
fare or order a passenger off the car, but is instructed not
to forcibly eject a passenger without consulting an in-
spector or foreman. This transfers the responsibility of
forcible ejection from gooo conductors to fifty or sixty in-

BROADWAY LINE

METROPOLITAN ST. RY. CO.

Good only on Date of Issue for & continuous ride
At Junction of Prince & Broadway

EAST on PRINCE STREET
Sttt

President.

This ticket will not be honored

_urless presented at the junction of

Mrects named, on newxt car and
before the time punched.

TRANSFER ISSUED BY AGENT (TIME LIMIT ON BACK).
ACTUAL SIZE

spectors. The company prefers to run the risk of letting
a beat ride free occasionally rather than to incur the danger
of having some respectable citizen put off a car because of
an improperly punched ticket, with a damage suit as a
result.

In closing, it is conly fair to state that in this article the
author has intended only to describe the conditions as they
exist in New York, and makes no claim that the methods
which have been found most desirable here would be ap-
plicable in any other city. The conditions on the Metro-
politan system, caused by the shape of the city, the
enormous traffic down town in the morning and back in
the evening, and other circumstances, are in many respects
peculiar, so that the same problems under other circum-
stances might, and probably would, have to be solved in an
entirely different way.




NOTES ON THE METROPOLITAN STREET RAILWAY

POWER

PLANTS

BY M. G STARRETT
Chief Engincer, Metropolitan Street Railway Company

HE Ninety-Sixth Street power house, which now fur-
nishes power for the Metropolitan Strect Railway
lines, was described in the March 3, 1900, issuc of

this journal. A number of general engineering considera-
tions not taken up fully in that descriptive article will be
here discussed, as well as some of the results obtaincd in
practical operation. This plant being not only the largest
polyphase electric railway power plant now running, but
the largest electric railway power plant of any kind yet in
operation, and containing the largest units, considerable in-
terest has been manifested regarding its construction and
performance as being the latest product of the evolu-
tion in power-plant construction which has been go-
ing on for the past ten years. Ten years ago electric
railway practice in power house construction was just
emerging from the “line-shaft” stage into direct belt-
ing. Three years later began the abandonment of direct-
belted units, in favor of large slow-speed, direct-con-
nected units. In 1893 several direct-connected units of this
latter type were put in the Intramural Railway power house
at the World’s Fair Grounds, and also in the Cass Avenue
& Fair Grounds Railway at St. Louis. When these large
units were first built there was much speculation on the
part of some enginecrs (and possibly by the manufactur-
ers as well) as to whether there would soon be any ex-
tensive markct for generators as large as 800 kw and 1500
kw. The large number of orders that were taken within
si.z months for this type of machine settled that question
very quickly. After the change to slow-speed, direct-con-
nected units no radical move was made in electric railway
power-plant construction except a gradual increase in the
size of units until the use of polyphase, instead of direct-
current, distribution necessitated changes in generators
and switching apparatus and the addition of sub-stations.
Incidentally, the change to polyphase distribution had the
effect of increasing the size of the generating units em-
ployed, because the polyphase stations could feed a greater
area. The total output was greater, and hence the size of
the units selected to equip the power house was naturally
larger.

The reasons that prevented the earlier introduction of
polyphase distribution on a large scale in American railway
practice were mainly commercial, because from an engi-
neering standpoint polyphase distribution could have been
employed several years before it was, as was amply
demonstrated by the existence of water-power plants em-
ploying the system. Present practice seems to indicate
that polyphase distribution from a steam plant for electric
railways is best adapted to long suburban and interurban
lines and to very large cities. In hoth of these cases the
total amount of power generated is large, compared with
that used near any one center. Flence the general statement
can be made that so far practice has shown polyphase dis-

tribution for electric railway purposes to be most suitable
to locations where a largc amount of power is used, but
where the amount needed near any one point is small, as
compared with the total aggregate amount generated. In
this respect the power requirements of large city systems
and interurban roads are similar, although widely different
in nearly every other particular. In the case of most large
American cities, the adoption of polyphase distribution at
any time within the last five years would have necessitated
the abandonment of direct-current power houses which
were already in use, and which were the result of a grad-
tal growth of the electric railway business supplied from
the stations. This commercial consideration was sufficient
tc prevent for several years the construction of any large
polyphase electric railway steam plants in the United
States. In New York the introduction of electric traction
on a large scale has been recent enough so that advantage
could be taken of the improvements in apparatus which
made possible the erection of large polyphase plants. At
the time extensive electric railway construction was started
here, therefore, the owners of the Metropolitan Street Rail-
way could consider the various types of plants on their
merits without the hindrance of previous investment in
power houses and feeder systems.

The present Ninety-Sixth Street plant of the Metropoli-
tan Street Railway is a polyphase generating station send-
ing out current at 6400 volts, three-phase, to seven sub-
stations. It is designed for eleven 3500-kw generating
units, of which eight are in operation, and the remaining
three are being installed. A polyphase plant of this kind
was, of course, not decided upon without much considera-
tion of its merits as compared with a number of direct-cur-
rent plants. Estimates were first made of the cost of
serving the same territory from two direct-current
plants, but it was found that the cost of feeders alone
made this plan prohibitive. To bring the cost of
direct-current feeders down to a reasonable amount it
would have been necessary to build direct-current power
stations at a number of centers of distribution. The
price of land and cost of operation of several generat-
ing stations in the city of New York made that propo-
sition out of the question as compared with the one
alternating station, so that the one polyphase plant was
easily the best solution of the problem. One of the real
estate considerations that influenced us was that the com-
pany already had land enough suitable for its sub-stations
at its various cable power houses and car houses, so that it
did not have to go into the open market and buy land suit-
able for the erection of stations of this description. The
cost of a generating plant of any given capacity is nearly
the same for direct as for alternating current. So far as
the steam plant is concerned, there is, of course, no differ-
ence if the same sized units are used. Direct-curient
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generators cost more to build than alternating-current

generators of the same capacity, on account of the com-
mutators on the former machines, but the higher cost of the
switching apparatus required for the high-tension alter-
nating current brings the total investment to nearly the
same figure.

The cost of low-tension feeders alone for supplying our
system from two direct-current stations would be so much
greater than that of high-tension feeders, sub-stations and
direct-current feeders for one polyphase generating sta-
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watt of output depends on the type of apparatus emploved,
its arrangement and the size of the units. In the boiler
room space can easily be economized by placing the boilers
in tiers, as has been done in each of the stations of the
Metropolitan Street Railway Company. In the engine
room, however, there is no such chance to reduce ground
occupied; the only two ways available are by the use of
vertical engines with close spacing and by the employment
of large units.

The ground space required by a power house, measured

ONE OF THE UNITS AT THE NINETY-SIXTH STREET POWER STATION, METROPOLITAN STREET RAILWAY COMPANY.
THE SWITCHBOARD GALLERIES ARE SHOWN IN THE REAR OF THE ENGINE

tion that, real estate considerations aside, the polyphase
plan was much superior. Omitting again the question of
real estate, the economy in construction secured by the
use of large units in one station instead of smaller ma-
chines, say of 1500 kw or 2400 kw, as in the direct-current
plan considered, amounted to probably 1o per cent, if not
more, of the total investment.

The cost of a large polyphase generating station of the
type erected by the Metropolitan Company, at present fig-
ures, is about $9o per kilowatt for the power plant alone.
This figure would include real estate at New York prices.

The ground space required by a power house per kilo-

in kilowatts of total output, is much more dependent on
the latter consideration than one who has never made
comparative estimates would 1magine. For example,
the space required per kilowatt of capacity in the Ninety-
Sixth Street power house of this company is 1.24 sq. ft.
for boiler and engine rooms together. Of this, .68 sq. ft.
1s in the engine room and .56 sq. ft. in the boiler room. In
the 216th Street or Kingsbridge station, which was origin-
ally designed for the Third Avenue Railroad, and is now
being built for our company to one-half the capacity called
tor by the original plans, the boiler room takes .58 sq. ft.
per kilowatt and the engine room .58, or 1.01 total for the
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A VIEW IN THE NINETY-SIXTH STREET POWER STATION, METROPOLITAN STRLET RAILWAY COMPANY



410

entire power station. In the Ninety-Sixth Street sta-
tion there is space for eleven 3500-kw units, and the plans
of the other called for sixteen units of the same size. The
small amount of space taken by the boiler rooms in hoth
cases is due to placing the boilers in tiers. In the engine
rooms the low figures on floor space are due mainly to the
use of large units, and to what extent this influences the

ONE OF THE COAL POCKETS ABOVE THE BOILER ROOM

result can best be seen by comparing it with other large
clectric railway plants. It will be found by such compari-
son that there are very few power houses that do not take
more than twice the engine-room ground space per kilo-
waftt required by our stations, while five times as much is
not uncommon. This must not be attributed to any poor
design in the other power houses spoken of, or to exces-
sive crowding in ours, but simply to the large size of the
units in our stations as compared with the majority of
railway plants, where 1500 kw is the largest machine used.
The 3500-kw unit is in itself proportionately larger than
the 1500-kw, but the passages around the latter must be
as wide as around the larger machine, so that the actual
space required per kilowatt is larger for the small units.
Another thing conducive to a large output per square foot
of ground space is the use of the same-sized units all
through a power house, rather than a design which calls
for several sizes. As engine rooms are usually approxi-
mately rectangular in shape, they are built wide enough to
take i the largest unit, and are, consequently, wider than
necessary for the smaller units. This consequently cuts
down the capacity per square foot if two or more sizes of
units are used.

Counting the ground taken by our sub-stations as ap-
proximately I sq. ft. per kilowatt, and adding it to the
ground occupied by the power house, it will be seen that
the ground occupied by the entire generating and dis-
tributing plant still comes below the usual figures for
direct-current plants using units of 1500 to 2000 kw or less.
In this counection it must be remembered, as said before,
that the real estate required for the sub-stations is not
necessarily as high priced as that taken for power-house
purposes, because a sub-station is more flexible in its
location, and can be put in many places which would not
be suitable for a power house. Furthermore, sub-station
machinery can be put on the first floor of a building, and
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the upper floors can be used for other purposes. Taking
all these points into consideration, it is seen that several
small direct-current plants will usually cost more for real
estate than one polyphase plant, because not only is less
expensive land necessary for a part of the alternating-
current plant, but the actual amount of land required will
probably be less, because of the larger units likely to be
used.

The size of unit selected for an electric railway power
house is always a compromise between the wish to econ-
omize in real estate and station attendance on the one
hand and the desire to keep all the machinery in operation
fully loaded on the other. In building small stations the
question of efficiency of large units as against small enters
into the calculation, but when no unit less than 1000 kw is
under consideration there is not enough difference in the
efficiency of the different sizes to influence the decision. In
the cost per kilowatt installed the larger units always have
the advantage. When the attendance required is consid-
ered, the larger units are also at an advantage, because
the number of parts that must be looked after increases,
of course, with the number of machines used.

It is true, of course, that the use of large units would be
disadvantageous if they were run for any considerable
time under light loads. In a system like ours, however,
the sub-station storage batteries can be charged or dis-

ONE END OF THE COAL CONVEYING MACHINERY ABOVE
COAL POCKET

charged so as to help in keeping the output of our ma-
chines always near their point of maximum efficiency. As
a matter of fact, at the present time we have two small
direct-current generating stations which are run as re-
quired so as to keep the units in operation at Ninety-Sixth
Street always near their most economical load.

In considering the question of one large polyphase sta-

‘tion ws. two or more direct-current stations to supply a
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large street railway system, it is urged by some that the
liability of accident to one station is too great to admit
safely of “putting all the eggs in one basket,” or depend-
ing solely on one station. For this reason it is advisable, if
one stafion only is employed, to take every precaution so
that trouble at one point will not disable the whole gen-
erating or distributing outfit, and thus paralyze the whole
system. In both our Ninety-Sixth Street station and
Kingsbridge station the arrangement of apparatus is such
that there are practically several stations under one roof.
This subdivision holds from the boiler room to the switch-
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usually occur at a manhole) will spread so as to damage
and short circuit many other cables in the same manhole.
While this is not likely to happen with the precautions
and construction that experience has taught us to employ,
it is still probably the weakest link in the chain. To elim-
inate trouble of this kind, the high-tension feeders enter
the Ninety-Sixth Street station from four directions,
so that it is impossible for any sub-station to be shut
down by trouble in any one set of conduit ducts. The
station and feeders therefrom are therefore so subdivided
that all the practical advantages of several stations are

TOP OF VIEW OF THREE UNITS FROM SWITCHBOARD GALLERY

board. While the separation of the various groups of ap-
paratus in the power house may be complete if necessary,
in ordinary operation all are connected together. At the
switchboard the generators are grouped on four sets of
generator hus-bars. Each of these four sets can be thrown
in multiple, and in usual operation are so connected, but
a separation can be effected at any moment by opening
the cross-connecting switches. The feeders are also sep-
arated into four separate groups. No sub-station is de-
pendent on the current from any one feeder, as there is
always more than one feeder connecting a sub-station with
the power house. These feeders take different routes
through the streets, and at the power house terminate on
different sections of the feeder board. Probably the great-
est point of danger is where the high-tension feeders leave
the power house, for there is always the possibility that a
short circuit in one of the high-tension cables (which will

obtained. Any mechanical or electrical trouble with any
of the power-house apparatus can hardly extend further
than the group in which it originates, except temporarily.
The possibility of fire is practically eliminated by the fire-
proof construction employed.

The operation of our Ninety-Sixth Street power house
is still somewhat in an experimental stage, because of the
facts that construction is still under way and the load is
constantly growing, and it is only recently that anywhere
near its calculated load has been put upon the plant. Even
yet the load is not such as to put us at the greatest ad-
vantage in economy of operation. This should be remem-
bered in connection with whatever is said hereafter about
the performance and attendance required in the plant.
There are employed altogether in the operation of the
Ninety-Sixth Street station of this company 180 men, as
follows :
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Total all departments. ... ...ovvvuieiinviinrneninnns 180

Some explanation is needed with this summary. As in

all New York power houses, the men work three watches,
or shifts, of eight hours each.
list, the engineer in charge of the power house does no
watch duty, as he has general responsible supervision.
The oilers,
who constitute the largest number of any class of em-
ployees, are kept busy seeing that all bearings are running
cool, and that they are properly supplied with oil from
the automatic lubrication system. In the boiler rooms each
floor is divided into two nearly equal parts. One part con-
tains fifteen boilers and the other fourteen. Iach of these
parts constitutes a separate boiler room, and one water
tender is kept on duty for each room. The fifteen boilers
in one room are as much as one water tender can look after.
The stoker operators, of course, look after the rate of feed-
ing of the stokers, the admission of air to the furnaces, and
the mechanical operation of the stokers. The men rated
as coal passers are called this for want of a better brief
cesignation. Their duties are similar to those of the stoker
The coal and ash handling force gets the coal
from the barges to the bins by the aid of conveying ma-
chinery and removes the ashes from the cellar to scows.
In the electrical department the duties of all the force are
plain from their designation, except the boys. Under this
head come those who are learning to perform the duties in
this department.

In the seven sub-stations there are sixty men employed,

Beginning at the top of the

The two assistant engineers do watch duty.

operators.
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making in all 240 men in power house and sub-stations
on all three watches. The classifications and duties of
men in a large power house of this kind are considerably
different from those in small stations, as can be seen from
the foregoing. The division of labor, especially in the
engine room, may be made in a variety of ways in a large
plant. It has been argued that vertical engines require
more labor to operate them than horizontal, because the
attendants must go up and down stairs, and cannot watch
the whole engine so well. This is not necessarily so, be-
cause, with a station ddivided into galleries, the work can
be assigned by galleries rather than by units, if such an
arrangement proves desirable.

The coal consumption in actual practice is 2.65 Ibs. per
kw-hour. The coal which we use is buckwheat anthracite
under half of our boilers and run of mine bituminous under
the remainder. The buckwheat anthracite is of low grade,
as will be seen when it is stated that it has a heat value
approximately of 12,000 British thermal units per pound,
while the bituminous coal we use has a heat valne of about
14,000 British thermal units per pound. We make our own
analysis of coal, oil and flue gases. LEvery boatload of coal
that comes to the dock has samples taken from various
parts of it, which are mixed and an analysis made. The
following analysis illustrates approximately the kind of
bituminous coal we use:

Tixed carbon . ...ooivii i . 80.30%
Volatile matter «....oovviiiiiiiiniiiniannennn. 12.52
NI 4 nimon 0o A O G 0 OB B O R S0 0 7.18
B T U. perdbe:cssves: sinsnissmpvssuimempspismsss 13,486

The water evaporated per pound of coal as measured by
water meters is about 8.4 Ibs. The water required per kw-
hour at the switchboard is about 22.41 1bs., including all
the auxiliaries and the coal hoisting and stoking. All
these figures are from the actual all-day operating reports.

The efficiency from the engine cylinders to the switch-
board which gives the engine friction and generator losses
has been repeatedly shown by indicator cards, taken under
nearly rated load, to be above go per cent. That is, there
is less than 10 per cent difference between the wattineter
readings and the mechanical horse-power shown by the
indicator cards. As the station and distributing system is
so managed, as before explained, as to keep the engines
about at their most economical load, this efficiency is not
far from the operating efficiency. The pounds of water
per kw-hour, deducting engine friction and generator
losses, would therefore be 20, which, reduced to pounds
per ihp-hour, as steam engineers are accustomed to fig-
uring, gives the water consumption of the engines as 14.9
Ibs. per ihp-hour. Deducting the amount of water nsed
by the auxiliary engines, conveyors and stokers, it is found
that the water taken by the main engines per ihp-hour is
between 13 and 14 Ibs.

Under the conditions of a railway power station it is
necessary to keep fire under a great many more boilers
than are required to carry the average load. Boilers
enough to carry the morning and evening peaks must be
lept fired up all day. In a day’s run, for example, where
there were 1168 boiler hours, 679 were useful and 489 were
reserve, or non-productive, the boilers lying with banked
fires from one load peak until the next. The useful boiler
hours were 58 per cent of the total. The boilers are in
250-hp units, and seventy-two are now installed.

Mention has been made of analysis of flue gases. A
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station as large as ours makes not only justifiable, but
necessary, refinements which have not heretofore been
considered as a regular part of station operation. The
maintenance of a small chemical laboratory is one of these.
We are doing business on such a large scale that such mat-
ters as the quality of the coal and the amount of good fuel
that goes up the chimney, as well as the value we are get-
ting for our money in oil, cannot profitably be neglected.
Flue-gas analysis is not worth anything unless samples
are taken {r quently. So far, we have confined ourselves
to taking samples of flue gases from each boiler room
once during ecach shift. The stoker operators in ecach room
are held responsible for the quality ot the flue gases com-
ing from that room. With mechanical stokers all through,
it is possible to insist on closer regulation of the quality
and temperature of the flue gases than would be possible
with hand firing. With mechanical stokers there is no
reason why, with proper attention under ordinary run-
ning conditions, the flue gases should not show continu-
ously approximately the same percentage of air CO: and
CO. The proportion of the latter, which is unburned fuel,
should be, of course, as low as practicable. The rate of

feed, thickness of coal and amount of air admitted to the
fire are all practically under the control of the stoker op-
erators, and if the proportion is not such as to give the
As yet

best results it is the fault of the stoker operators.
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we have not attempted to set up any standard for the
stoker operators to maintain. The following are figures
taken at random from our flue-gas analysis record book:

Temper-
Kind of coal CO. O CO N,etc. ature
Bituminous .......... 5.6 14.4 0.1 70.0 535°
Hard buckwheat No. 1. 88 I1.4 0.1 79.7 540°
Bituminous .......... 11.6 7.6 1.0 80.7 vl
Hard buckwheat No. 1. 84 11.8 0.0 78.8 470°
Bitiuhlinewus: msessess: 8.5 10.7 0.1 80.7 560°

The flue gas in each case is taken from the back connection of the
boilers. All of these show nearly perfect combustion. -

In conclusion it may be said that the operation cf a
station the size of our Ninety-Sixth Street plant is such
a novelty in engineering work that there are many points
about which we ourselves have not reached definite con-
clusions. That we shall be able to improve in operating
methods and reduce cost of power production as time goes
cn and as we get better load factor is likely. The results
so far are such as to justify expectations in regard to the
efficiency of large units and a large plant, operated under
conditions which keep the machinery in operation well
loaded. From the figures that have been given it is seen
that it has been possible to come much nearer the limit of
efficiency for steam engines in this plant than in the ma-
jority of power houses supplying electric railway systems.




THE ELECTRICAL DISTRIBUTION SYSTEM OF
THE METROPOLITAN STREET RAILWAY
COMPANY, NEW YORK

BY WALTER A. PEARSON
Llectrical Engineer, Metropolitan Street Railway Company

now in operation. \Without going into the plans in detail
it may be said that the preliminary estimates for the two
direct-current plants, including the real estate and the
feeder system necessary to deliver the current at the con-
ductor rails, were $1,650,000 higher than for one alternatin .

. . . ~
current plant with six sub-stations and all feeders for a

Railway Company is distinctive as being the largest
polyphase alternating-current distribution for rail-
way purposes vet put in operation. It is also notable on ac-
count of the large amount of energy distributed per square
mile of the territory served, due to the heavy traffic and the

fJ:\HE electrical distribution of the Metropolitan Street
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DIAGRAM OF ALTERNATING CURRENT FEEDERS TO SUB-STATIONS

The distribution
of electrical energy to large city strect railway systems has
in the United States heretofore been done entirely with
direct current, except in a few cases where water power has
made an alternating-current transmission and distribution
desirable. Although the question of alternating versus
direct-current distribution is still an open one in the minds
of many electrical engineers the situation in New York at
the time the Metropolitan station was decided upon left
little doubt as to the best course to pursue. Two plans of
distribution over the company’s territory were considered.
One of these was by direct current from two direct-current
stations. The other was the alternating-current plan of
distribution with sub-stations as afterward adopted and

large number of lines in any given area.

capacity of 26,000 kw. The feeders for supplying the terri-
tory from the two direct-current plants were estimated to
cost $835,000 more than the sub-stations and the high and
low tension feeders for the polyphase distribution. The
territory served is about 9 miles long and averages about
2 miles wide, or the width of Manhattan Island, as seen
by the accompanying map. There was also considerable
saving in real estate due to the location of sub-stations on
property and in building already used by the company for
other purposes.

The foregoing figures are sufficient to show in brief why
the company adopted sub-station distribution and alternat-
ing-current transmission from one power house rather than
direct-current distribution from two or more power houses.
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It remains now to discuss the distributing system as it
exists and is operated to-day. The apparatus installed at
the Ninety-Sixth Street power house and the sub-stations
supplied by it were described in the STREET RAILWAY
JourNAL of March 3, 19oo. Repetition of that is unneces-
sary except to outline our system briefly. Current is gen-
erated by 3500-kw generators, eight of which are in opera-
tion, with three more being installed. These generators
give a three-phase current at 6100 volts to 6400 volts, 25
8 cycles. This is conducted by underground cables to seven
sub-stations, as seen by the accompanying map of the sys-
ZERERER tem which shows the location of the power house, sub-
5 stations and electric hines supplied. The sub-stations are
"""""" g of the following capacities :

Location Present capacity  Ultimate capacity
146th St. and Lenox Ave... 4 9g9o-kw rotaries ......

129th St. and Ams’dam Ave. 41000 ...
g6th St. and 1st Ave........ 3 990 ® O amss
65th St. and 2d Ave........ 31000 4 1000-kw rotaries
Sa o omm omm e soth St. and 6th Ave....... 6 9go “ 8 990 “ .
25th St., bet. I.ex.and 3d Ave. 3 990 7 990 “ “
15 Front St................ 4 990

At the sub-stations static transformers reduce to a proper

voltage to supply rotary converters giving 550 volts on
their direct-current commutators. Storage batteries are
installed at the sub-stations and boosters have been put in
to enable these to be charged from the rotaries in service.
The direct current is taken by underground feeders and
supplied to the conductor rails of the conduit system.

The first step in this distribution is, of course, the power-
house switchboard, and it is a very important step where
so large an amount of energy is controlled at one point.
The oil break switch which was used to a limited extent be-
fore the designing of this power house, has been employed
throughout for handling the 6600-volt current, and with
most satisfactory results. Extraordinary precautions were
taken in the design of this board to provide against exten-
sive damage being done by the failure of any switch to
break the circuit. Between each generator and the bus-
bars are two three-pole oil break switches in series, which
are not automatically tripped by the circuit breakers, but
must be opened by hand, and are so arranged that
when the circuit is opened they are both opened
at once. In throwing a generator in parallel with
the other generators on the bus-bars one of these two
switches is closed first, leaving only one switch to be
closed at the instant of synchronism. The switches are
pneumatically operated by electric control. The feeder
bus-bars are divided into four sections, and the generators
are grouped on four sets of generator bus-bars, which can
be connected to one or all of the feeder bus-bar sections.
The feeders are grouped on four bus-bar sections, and not
: only is an oil circuit breaker put in each feeder, but another
oil circuit breaker supplies each group, so that each {eeder
4 T * is controlled not only by the group circuit breaker, but by
its own. There are thus two chances to open the circuit
E on each generator and on cach feeder. The oil switches
b have each of the three legs of the circuit placed in a sep-
's arate brick cell. As far as possible the feeders supplying
§° any given sub-station are run by separate underground
routes to avoid all the feeders to a sub-station being shut
off by any local conduit trouble, which might cut.off all the
feeders in onc conduit. The various feeders to a sub-sta-
tion are also supplied by different sections of the feeder
switchboard, so that a short circuit shutting down one sec-
tion of the board could not necessarily shut down the sub-
station, or, in fact, any part of the system. The oil switches
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and bus-bars are given plenty of room, and the switches
are operated from a board which has on it only low-tension
relay circuits for opening and closing the switches.

The oil switches have never failed us in any emergency

SECTION OF 6600-VOLT CABLE. ACTUAL SIZE

that has yet arisen. Several short circuits on underground
fecders have been opened. In one case the current was
probably not less than 2000 amps. At the sub-station ends
of feeders are reverse current circuit breakers, which act
n case current starts to flow back from the sub-station into
a short circuit on a feeder. [t was
a question whether, with sevcral
feeders in parallel supplying a
sub-station, a short circuit on one
fceder would not cause the open-
ing of all the circuit breakers sup-
plying the sub-station before the
circuit breakers on the short-cir-
cuited feeder would act. We have
found that in
feeder will be cut off before all
the breakers supplving the sub-
station are open.  In others all
will be open.

A diagram of the 6600-volt
feeder system has been shown.
FFrom the power house to the sub-
stations to conduct the 6600-volt
current a uniform size of three-conductor lead-covered
cable is employed throughout. This high-tension, lead-
covered cable, a section of which is shown herewith, has

some cases the
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three stranded conductors, each equivalent to No. cooco B.
& S. gage wire, with insulation 7-32 in. thick. The first
order of the company was partly for rubber insulated, and
partly for paper insulated, cable. The thickness of insula-
tion was 7-32 in. in both cases. The results with paper
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insulation having been the most satisfactory, the last orders
placed for high-tension cable have specified paper insula-
tion. Although the rubber cores test high in insulation at
the start, the continued action of the high alternating volt-
age seems to cause a deterioration, though it has not been
serious on our underground system. It may be well to
note here that all our cables, transformers and other high-
tension apparatus are tested with 25,000 volts for five
minutcs after being put in place, and before being put in
service.

Unlike the underground cables on the direct-current
feeder system, the high-tension cables are run straight
through manholes whenever possible, and are covered with
a sheet steel armor 1-16 in. thick, where they pass through
the manholes. This tubing is made in halves, and bound
over the lead covering, as shown in the accompanying
sketch. A wood ring is put in between the cable and the
steel armor at intervals, so as to leave an air space of one-
half in. between the lead covering and the steel. This air
space is not only for mechanical protection, but to prevent
the spread of fire in case of short circuit. The location of
defects 1n the great majority of cases is at the manholes.
The steel covering and air space prevents the spread of
damage to other cables to a large extent.

The company has installed a large amount of both vitri-
fied conduit and iron pipe, cement lined. The vitrified con-
duit has a greater mass of fire resisting material, and the
chemical action on the lead sheath is minimized by the in-

PERSPECTIVE VIEW OF 6600-VOLT CABLE.

sulating qualities of the vitrified surface. There is enough
heat-resisting material in a vitrified conduit to confine the
destruction caused by a short-circuit usually to one duct.
The prevention of the spreading of a short-circuit from
one duct to another is, of course, of the greatest impor-
tance. [t is naturally not easy to confine a 6600-volt short-
circuit with a large power house behind it. Vitrified con-
duit is used on all new work. Conduits are laid in concrete
15 ins. below the surface, either at the sides of the street or
between the tracks, or both. In keeping track of conduit
lines and feeders the engineers’ office has, in addition to the
diagrams of the feeder systems, a record book of many
pages of blue prints, showing in diagram on each page two
cross sections of the street and the location and kind of con-
duit thereon, at a certain point. Several of these sheets are
here shown. The middle space represents the ground be-
tween the tracks and the side spaces ground at the side of
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the street. There are as
many sheets in the record
boolc as there are locations
on the street at which duct
o scctions change. This record

7T book is supplemented by a
o= ST = A .
B 222 e feeder book, a leaf of which
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havoc with the service if allowed to remain in the 6600-

volt lines, it is not sufficient to allow a large enough flow of
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mary. The defect will usually show up so it can be found
with this treatment. In connecting in new high-tension
feeders in parallel with those already supplying a sub-sta-
tion, the simplest way of avoiding dangerous error in con-
necting up has been found to be the use of a small 6600-
volt transformer, which is connected by trial between the
cable conductors and the three legs of the circuit at the
power house, the cable being first connected to the bus-
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bars at the sub-station. The terminals between which no
current is obtained in the transformer are the ones con-
nected together.

It was originally intended to run the rotary converters
at the sub-stations with compound-wound fields, so as to
raise the voltage automatically, as would a railway gen-
crator, as the load riscs, and thereby compensate for the
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current when goo-volt test current is put on the cable to
be located by the repair men. For such emergencies the
300-kw, 25,000-volt testing transformer which is kept for
insulation tests on newly installed apparatus is connected
onto the defective cable with a water resistance in the pri-

METROPOLITAN
SRREET RAIL-
g WAY

direct-current line loss. This plan would have necessitated
the complication of safety devices to prevent the rotary
converters from running away in case current was cut off
the alternating-current end, and the direct-current supply
was continued to them. They would, in such a case, run as

DIRECT CURRENT FEEDERS
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direct-current motors, with the series winding opposed to
the shunt, and with the very weak field that would result
might reaeh a dangerously high speed. As a temporary
expedient, the rotary converters were started with simply
the shunt winding in use, and it was finally decided to do
away with the complication of safety devices and the pos-
sible troubles from leading and lagging currents due to a
varying field strength, and to operate all the rotary con-
verters on the system as plain shhunt machines. The line
loss on the direct-current feeders 1s low enough, so that
this is done without having an undue variation in voltage
on the eonductor rails, as can be seen in the accompany-
mg voltage record taken at Madison Avenue on our sys-
tem, current readings on the feeder being taken at the
same time at the sub-station. This test is fairly representa-
tive of eonditions over the entire system, and is as good, or
better, than on most systems supplied by compound-wound
generators.  This is, of course, due to the installation of
plenty of copper in the direet-current feeders, sinee the
shunt-wound rotary has no ability to ecompensate for line
drop.

In connection with each sub-station is a storage battery
of a capaeity of about 25 per cent, that of the rotary con-
verter part of the plant.
shunt-wound booster is used, whieh raises the voltage of
the sub-station bus-bars a maximum of 120 volts. In dis-
charging the batteries float on the line, discharging more
or less according to requirements. Whether charging or
discharging the momentary fluctuations are smoothed out
by the action of the Dbattery. In addition to taking up
fluctuations the battery is useful to tide over emergeneies,
if there should be an interruption of the eurrent supply
from the power house, and it is also used to take the entire
owl car load when the alternating current plant is shut
down once every week for the cleaning of the high-tension

In charging these batteries a

switchboards, ete.
The use of a storage battery in railway work does away
with an cquivalent eapacity of generating machinery, and
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where alternating-current distribution is used, the invest-
ment in a storage battery is « special saving, because it
displaees not only an equivalent generating capacity at the
power house, but also the rotary converters and transform-
crs necessary to deliver that output to the line. .
The power factor which prevails on the system is not
exaetly known in the absence of the power faetor indi-
cators, whieh we hope soon to have, but it is believed to be
very near unmty. \When rotary eonverters are installed they
are tested to determine at what field strength they give
unity power factor, and they are then run at that field
strength constantly. It is possible that at times leading or

lagging currents occur at a number of sub-stations at the
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satne time enough to perceptibly vary the power factor
from unity.

The question of the efficiency of a polyphase distribution
of this kind is one that has been the source of much specu-
lation and argument. On our system we have heen able
in every-day practice to come very near the rated efficiency
of the apparatus, as shown by full load acceptance tests.
The system being so large, it was possible to install large
and efhcient rotary converters (gyo kw being the standard
size adopted), and at the same time to have rotary-con-
verter units in sufficient number at each sub-station, so
that the number in use could be accurately adjusted to the
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5 per cent to 7 per cent on different lines at various hours
of the day.

It is the custom to read the recording wattmeters on all
feeders, both alternating and direct-current, every hour.
Of course efficiency figures are worthless, unless the in-
struments from which they are obtained are accurate. To
keep as many instruments as there are in the power housc
and sub-stations calibrated so that their readings can be
depended on, is no small task. There are about 750 switch-
board instruments on the system, of which 84 are record-
ing wattmeters, 49 are indicating wattmeters, 289 arc al-
ternating-current ammeters, 46 are alternating-current
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load, and all could be kept with a full, and hence economi-
cal, load upon them. The batteries also aid in keeping an
cconomical steady load on the rotary converters and trans-
formers. We have recording wattimeters in all the 6600-volt
threc-phase feeders, leaving the power house, and in all
the direct-current bus-bars at the sub-stations.  The dif-
ference between the readings of these wattmeters
given period, of course, should give the efficiency of that
part of the distribution which includes the high-tension
feeders, static transformers, and rotary converters, but ex-

for any

clusion of the storage batteries, the Dbatteries being con-
nected to the feeders outside the wattmeters.  This effi-
ciency is found from our records to be go per cent to gt

per cent, The loss in the high-tension feeders varies from

Ji T l» 1000
T T 0
855 955 1055
Street Ry.Journal P.M.

METROPOLITAN STREET RAILWAY

voltmeters, and 282 are direct-current anuneters. To keep
these instruments correct, two men give their entire time to
checking them.
ing wattmeters. The direct-current ammeters in the feed-
ers being used merely as indicators, not much attention is
paid to their accuracy.
checked by means of a portable indicating wattmeter
(which is frequently standarized) and a stop watch. The
standard portable wattmeter being connected in circuit, the
revolutions made by the wattmeter for a definite time are
noted, and, the load being known, the proper number of
revolutions can be calculated and compared with those
actually obtained.

The load carried by the various sub-stations is indicated

IZspecial attention is given to the record-

The recording wattmeters are
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by the load diagram on the previous page, which shows the
load on cach for twenty-four hours. The maximum output
1s at about 6:55 p. m., and reaches 22,000kw. The amount
of energy required per car on the Metropolitan lines is very
high, owing to the great number of stops that must be
made per mile, partly on account of the crowded condition
of the city streets and partly on account of the short blocks
i1 many parts of the town. In laying out the system a
maximum of 16,500 watts, or 33 amps., at 500 volts, was
allowed per car. The energy required per car mile is in the
neighborhood of 2100 watt-hours at the sub-station switch-
board, including lighting of car houses, etc. The schedule
speed is high when the number of stops is considered, and
this also tends to raise the output required to supply the
system. Tests on a number of individual cars show an
energy consumption as high as 1500 watt-hours per car
mile. The company has 154 miles of track, supplied from
the Ninety-Sixth Street power house.

To supply the overhead trolley suburban lines in the dis-
trict of the Bronx, north of Manhattan Island (which lines
are now being supplied by a number of direct-current
plants), a large station of 28,000-kw capacity is being built
at 216th Street and Ninth Avenue, on the Harlem River.
This will supply sub-stations located about, as are the pres-
ent direct-current generating stations, as shown by the map
of this district.

The underground conduit system used on all the electric
lines on Manhattan Island has been described in the tech-
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nical press sufficiently, so that it need not be again de-
scribed here. It is well to mention the fact, however, that
in the operation of this conduit, any reports to the contrary
notwithstanding, it is impossible to run cars when the con-
duit is filled with water above the conductor rails. The
leakage of current is too large. The conduits, however,
are not often flooded. The conductor rails are divided up
into sections of varying length. with one or more feeders
supplying each section. The ordinary leakage on the
underground conduit is very small. All direct-current
feeders have double-throw switches for reversing their
polarity, so that if any grounds occur they can all be kept
on one side of the system until they are located and re-
moved. The system is, of course, kept normally free from
grounds on both sides, no use being made of a ground re-
turn, as both positive and negative conductor rails are used
in the conduit. The conduit is frequently scraped. The
bottom of the conduit is smooth with catch basins at fre-
quent intervals. In snow storms it is important to keep the
snow scraped out, so that it can not wedge between the
conductor rail and the shoe, which takes the current from
the rail, the effect being as bad as sleet on an overhead
trolley wire. There is more danger to interruption of traf-
fic from this cause than from any other in a snow storm,.
but it is a matter easily guarded against by the frequent
running of scrapers, so that the snow has no chance to pile
up in the conduit. The conduits were, of course, con-
structed with a smooth bottom, with this in view.




CAR MAINTENANCE ON THE METROPOLITAN
STREET RAILWAY, NEW YORK

BY THOMAS MILLEN

General Master Mechanic, Metropolitan Street Railicay Company

N the organization of the Metropolitan Street Railway
Company the maintenance of the rolling stock is an
entirely separate department from that of car opera-

tion. While this is a common practice, it is carried out
on the Metropolitan system to a greater extent than on
the majority of roads. While the cars are in the car
houses they are entirely under the charge of the mechanical
department, whose duty it is to deliver the cars to the
operating force at the car house doors as they are required,
and to receive them when they go in for the night. All
inspection and repairs thus come under the mechanical
department. To show the extent of our system, the maxi-
mum nuimber of electric cars in actual operation at 6 o’clock
each evening is about 1600, in which number are included
a few storage battery cars. Most interest to the readers
of this article, however, will center about the maintenance
of the electric cars operating from the conduit lines, be-
cause they can be best compared to cars operated by the
overhead trolley on other street railways.

On July 6, 1895, we put in operation on what is called the
Lenox Avenue division, running from 146th Street through
109th Street to Columbus Avenue, ten closed electric cars.
They were equipped with two G. E. 80 motors, were
mounted on Peckham single trucks, and were the first elec-
tric cars put in operation by us on the underground con-
duit system. To show the rapid progress in electrical
equipment made since that time the following tables are
given, showing the number and kind of car equipments
now in use:

TYPES AND EQUIPMENT OF THE METROPOLITAN STREET
RAILWAY CARS

Type of equipment

Gen. Elec. Westinghouse
Style of car Tot. No. , — A

800 1000 57 38 56 68 69
Single-truck box... ..... 760 .. 58 .. .. .. 183
Single-truck open........ 331  x: 331 O ]
Double-truck box........ 844 .. .. 600 .. 150 .. “og
Double-truck open....... 435 . 165 .. 135
Double-truck combination 200 .. .. 125 6o 1I5

2579

Express cars............ 100 .. IO - i
Sweepers ............... 58 w: 46 s s IZ
RloOWs NN o« comumes srms 12 .. 12
Freight cars............. 2 L.
Sand cars............... 16 16

* Four-motor equipments.

T One hundred and thirty-five equipments changed from box to
open cars each spring. Motors and controllers only are changed.
These are the only equipments changed from summer to winter
cars.

As seen by the table, the standard equipment of the cars
on the Metropolitan system is two (. . 1000 motors for
short, single-truck cars, and two Gi. . 57 motors for long
cars, mounted on Brill maximum traction trucks, with 30-

in. driving wheels in each case. The majority of the single-
truck equipments are I’cckham, although there are some
Diamond and Brill. The Sterling brakes and fare registers
arc used in all the Metropolitan cars, with some New Haven
registers on the Third Avenue Railroad. On the Broad-
way line the Sterling fender is used, and the Consolidated
fender on all the other lines. The wheels are supplied by
the Rochester and New York Car Wheel Works. The

GRAVITY BRAKE RELEASE

sweepers were made by the Taunton Locomotive Works.
In 18¢7 the original G. E. 800 motors, with which the
Lenox Avenue cars were equipped, were taken off, and
G. E. 1000 motors substituted in their place. These cars
are to-day running on the other Broadway divisions. It
was found that the G. [£. 800 motors were too light for the
severe service in New York City.

The long cars were originally equipped with G. E 1000

INSPECTION PIT
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motors, and these for a time did very well, but it was found
that with the increased traffic a heavier motor must be used

on these cars, and for the same reason as on the shorter
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place of the old 2go-lb. wheels, and 4-in. axles in place of
the 32-in.  The motor suspension and plow frame attach-
ments were then put on the trucks. The car bodies were
put in the carbuilding shop, where

the ceilings had to be torn down
for running the electric hight wires,
and after the former were replaced
the flooring was taken up.

This part of the car had to be
practically rebuilt. The cable cars
had been built with one long trap
door in the middle, to furnish ac-
cess to the grip. In order to get
in two trap doors at the ends the
old cross beams and tie-rods had
to be moved to make room for the
three trap doors necessary. Two
of these trap doors are for the mo-
tors, and the third for the plow, as
we call the underground trolley of

METHOD OF SUPPORTING PLOW ON PECKHAM SINGLE TRUCK

cars. Owing to the short blocks and interruptions from
team traffic in New York City, the number of stops made
per mile by a car is very large, and the strain on the motor
cquipments from starting the car so many times per mile is
correspondingly great.  On account of this fact it was
finally decided to use the G. 15 57 motor on the double-
truck cars, and place the 1000 motors on the single-truck
cars, which were changed from cable to electricity.

The remodeling of the cable cars formerly run on Broad-
way and other principal lines has been quite an undertaking.
During the past winter the open cars of those lines, 210 in
number, were changed over and made ready for service
with the opening of the road, as an underground electric.
As soon as these were ready for operation 360 hox cable
cars were taken into the shop to be rebuilt for electric cars
to go in service the coming winter. All these are expected
These cars had first to be
stripped of all the old grip mechanism, and the gas lighting
and hot water heating equipment.  They were then turned
over to the truckmen and the brake mechanism
changed. New wheels, weighing 300 Ibs., were installed in

to be finished by about Nov. 1.

was

RAILWAY G

PITS FOR WHEEL RENEWAL

this  system. The floor being
completed, the car was again given
over to the wireman to finish the
wiring for the motor. It was then put in the paint shop.
Our standard brake mechanism may be of interest to
other railway men. It requires no release springs, as the
weight of the beams and shoes serves to release the brakes.
A sketch of this mechanism is shown on the previous page.
Guides for the brake beam, instead of being horizontal, are

PLOW MOUNTING ON MAXIMUM TRACTION TRUCKS

placed at an angle. The ends of the beams are bent cor-
respondingly, so that when the brake 1s released the beam
drops by its own weight down the incline of the guides,
and leaves the shoes free from the wheels. The Sterling
brake staff and chain is used for all our cars. This device
is almost too well known to need further description.
The presence of a double chain is an element of safety on
all grades.

The step-lifter, with which most of our open cars are
equipped, is a device peculiar to our road, but under our
conditions has undoubtedly paid for itself many times over.
It enables the cars to pass trucks and wagons on our
crowded streets, which otherwise might have caused much
delay, and, in the aggregate, much financial loss. The step
can be raised or lowered at will by the motorman by means
of a small chain in the front platform. On some lines this
device is used frequently. We use an illuminated reversible
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sign, which differs from illuminated signs employed on
other roads, in having its illumination from the exterior
rather than from the interior. A four-side signboard is
used, mounted on an axle, geared by a beveled gear to a
hand wheel, as scen 1n the accompanying engravings. Any
one of the four signs can be brought into view any time by
simply turning the hand wheel. Each end sign has two
lamps placed above it, with a reflector over them, so that
the light is thrown down on the lettering, making it as
visible by night as by day. The lamps are entirely inde-
pendent of the revolving part of the sign.

When this company assumed control of the Third Avenuc
Railroad a new problem confronted us. We found our-
selves with one hundred long box cars, with cross seats, and
with car bodies 32 ft. long. These cars are equipped with
four Westinghouse No. 69 motors, on Peckham center-
bearing trucks, with 33-in. wheels. During the rush hours
it was found, especially at transfer points and prominent
streets, that much time was lost by the congestion in the
narrow aisles. To overcome this we have, during the past
summier, taken the three seats out of each of the four cor-
ners of the car, and in their place inserted side seats. The
seating capacity is not materially lessened, while the stand-
ing room is increased about 75 per cent. This change has
also had a good effect on the life of the motors and con-

SIGN ON CAR

trollers, as the motormen do not abuse them as much n
trying to make schedule time with them.

The plow, or underground trolley, of these cars is, of
course, peculiar to New York. The method of supporting
the plow in the trucks is shown herewith. The cast-iron
shoes which we use on these plows last from ten days to
two weeks. At the line of slot rails there are placed over
the main plate two clips, called wearing plates, which are
renewed as often as necessary.  The body of the plow
which passes through the slot is composed of three picces
of sheet steel, with space between them for the flat insulated
wire to run down to the contact shoes. The latter are
fastened directly on springs, and two flexible conductors
run to cach shoe, as it was found that onc conductor is
liable to become broken. The lower part of the plow is en-
tirely of wood, with the exception of the contact shoes,
springs and iron for spring support. The plow is taken off
the car when any repairs are to he made on it. When a
plow is to be inserted between the conductor rail at some
point out on the road, a clip is placed over the shoes which
holds them close together until the plow can be placed down
between the rails.

The electric cars for our system arc housed in twelve dif-
ferent car houses. At all of these car houses the ordinary
routine of inspection and repairs is carried on. In the fol-
lowing list the number of cars mentioned as operated for
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REPAIR PIT AND HYDRAULIC JACK

cach car house is the number operated out of the housc
cach day, and does not include the number stored. When
special mention is made of the work done at a car house 1t
is where facilities exist for doing more than the ordinary
routine of work. The electric car liouses are as follows:

One Hundred and Forty-Sixth Street and Lenox
Avenue.  Paint shop, armature winding and plow repairs;
total capacity of the house 400 cars; 200 cars operated.

Ninety-Sixth Street and Second Avenue. Paint shop ;
total capacity 4oo cars; 220 cars opcrated.

Ninety-Sixth Street and Lexinglon Avenue. Paint shop;
total capacity 235 cars; 175 cars operated.

LEighty-Sixth Street and Madison Avenue. Inspection
and storage only; repairs at Thirty-Second Street; 50 cars
operated.

Thirty-second Street and I'ourth Avenue. Repairs for
Eighty-Sixth Street and heavy work for Twenty-Third
Street. Ninety cars operated.

Fiftieth Street and Sixth Avenue. Total capacity 530
cars; 400 cars operated.

Fiftieth Street and Eighth Avenue. Seventy-five cars
operated.

SIGN TIPPED TO SHOW LAMPS AND MECHANISM

Twenty-Third Street and North River. Fifty cars oper-
ated.

Forty-Second Street and North River. Storage battery
car house ; 50 cars operated.

Omne Fundred and Twenty-Ninth Strect and Third Av-
cnue. Doces all heavy work for Sixty-Fifth Street and
Amsterdam Avenue car houses. Total capacity 300 cars:
100 cars operated.
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Sixty-Fifth Street and Third Avenue. Carpenter shop.
Total capacity 150 cars; 100 cars operated.

One Hundred and Twenty-Ninth Street and Amsterdam
Avenue.  Seventy-five cars operated.

At Fifty-Fourth Street and Tenth Avenue is also a car
shop, at which some of the work on electric cars is repaired,
and also all the horse cars.

Every car is given a general inspection each night. As
far as possible this inspection is given as the cars are run

FREIGHT CAR LOADED WITH ARMATURES

into the car house. That is, they are first run over the in-
spection pit, and if found all right are run back into the car
house for storage, or, if in need of repairs, are run over a
repair pit. Three men are placed in an inspection pit of
this kind. In case cars come in very rapidly it is sometimes
necessary to set aside some of the cars to give the men

time for inspection. The latter consists in examining the

wearing plates, springs and shoec of plows, washing the
plow bars with kerosene and greasing them, examining the
motors for loose bolts and hot boxes, and the cars for dam-
An in-
No repair work is

aged wheels, defective gong or loose truck bolts.
spection pit 1s the length of one car.

STREET RAILWAY JOURNAL.

[Vor. XVIII. No. 14.

done in the inspection pit. If any work is needed the cars
are run over a long repair pit in the back of the house.

Lvery two months cars are taken in for general over-
hauling. At this time the armature bearings are usually
renewed, and sometimes the axle bearings. The good re-
sults which we have obtained with armature bearings where
the babbitt has been compressed with a hydraulic broach,
which is passed through the bearing after it is cast, and
which puts a hard polished surface on the babbitt, has led
the company to put in a machine for this purpose. Some of
the trials made on bearings so treated have resulted in a run
of one year for an armature bearing without excessive
wear. The results are, no doubt, due to the compression
and polishing of the wearing surface of the babbitt by the
passage through the bearing of the broach, which is a small
fraction of an inch larger than the bearing as cast.

All overhauling and inspection in all our car houses is
done from the pit. Wheels are also renewed from below,
and cars are never taken off of single trucks, though cars on
maximun traction trucks are sometimes lifted free of the
trucks. The arrangement of the pits for wheel renewal in
our car house at Ninety-Sixth Street and Second Avenue
is shown in one of the accompanying photographs. The
track has removable sections, according to the usual cus-
tom, and wheels are taken out by a jack, which is on a truck,
as scen. The pit through which the wheels are removed
lies at right angles to the regular inspection pit. The pits
in all our car houses are § ft. deep in the clear, and in a
majority of cases are equipped with hydraulic jacks. All
electric light wiring in the pits is in iron conduit.

This department passes over to the electrical engineer’s
department all armatures and fields which need to be re-
wound, as well as controllers and plows which need any ex-
tensive repairs. Armatures, fields, plows and controllers
which go to the electrical department are collected from the
various car houses by a freight car which has a crane on
cach side. Armatures are placed in boxes for such ship-

ment. One of these cars is shown herewith.




THE NEW YORK RAPID TRANSIT SUBWAY

HE Rapid Transit subway, now under construction
in New York City, s the result of a long de-
mand on the part of the public for more and

better rapid transit facilities for the long distances
that must be travcled by those going from the down-
town or southern end of the island to Harlem and
the Bronx to the north. The transit facilities in New
York have never been able to keep pace with the needs
of the city. Although the improvements have heen
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FIG. 2.—STANDARD CONSTRUCTION FOR DOUBLE-TRACK SUBWAY

rapid in the surface lines the last few years and the Man-
hattan Elevated has extended its lines and is now equip-
ping electrically in order better to handle its businesg, the
physical limitations under which both surface and elevated
lines must necessarily labor in New York City make them
inadequate to the growing demands made upon them as
the population increases and the number of long-haul pas-
sengers becomes greater.

inauguration of a rvapid transit system that will be such a
marked improvement over previous methods as were the
elevated roads at the time they were started. That the
present subway system, when completed, will offer much
faster service than anything now available is, however,
certain. The island of Manhattan is so long and narrow
that the building of a new rapid transit line of any kind is
by no means the simple matter it would be in many large
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cities, owing to the congestion of
buildings, the narrowness of streets
and the necessary conflict of any sub-
way or tunnel with building founda-
tions and with underground pipes and
structures. As said Dbefore, under-
ground schemes without number have
been proposed.

In April, 180, Mayor Hugh J.
Grant appointed a commission to
select rapid transit routes for the city.
This commission consisted of Orlan-
do DB. Potter, Willham Steinway,
Charles Stewart Smith, Johun H.
Starin and August Belmont, chair-
man. This commission did a great
deal of work and considered many
different routes and tunnel schemes.
In July of the same year it made a
final report to the Mayor, in which a
four-track underground road was
recommended. This ended the work
of that commission, and, in formal
compliance with the statute, ffty
reputable househoiders made applica-
tion to the Mayor, reciting the need
of such a railway in New York City.
The Mayor then appointed as com-
missioners William Steinway, John
I. Starin, Samuel Spencer, Eugene
S. Bushe and John H. Inman. The
Council selected as a sixth member
John N. Bowers. This commission
drew up definite plans, which were
adopted by the Board of Aldermen.
The franchise for the road was then
offered for sale, but capital was afraid
of the enterprisec under the conditions
offered, and no bids were received.
The work of the commission, there-
fore, came to nothing.

The subway now under construc-
tion is the outcome of the work of a
commission appointed in 1894, and
still in existence. This commission
was the result of action by the Cham-
ber of Commerce, which body held
frequent meetings to discuss the sub-
ject and outlined several feasible plans
for the financing of a rapid transit
subway system. A bill was prepared
under the direction of a committee of
the Chamber of Commerce, and was
passed by the Legislature May 22,
1894. This bill provided for the
Rapid Transit Commission, which is
responsible for the present under-
taking. This commission consists by
law of the Mayor and Comptroller of
the city of New York, the president of
the Chamber of Commerce and the
five members named in the bill.  Any
vacancies are filled by the vote of the
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members of the hoard. No city or State officer has
any power of removal. The commission was author-
ized either to sell the franchise or to provide for owner-
ship by the city. The latter question was submitted to the
voters in November, 1894, and resulted in a great ma-
jority - for municipal ownership. The commission orig-
inally consisted of John H. Starin, William Steinway, John
H. Inman, Seth Low, John Claflin and, ev-officio, Mayor
Thomas E. Gilroy, Comptroller Ashbel P. Fitch and Alex-
ander E. Orr, president of the Chamber of Comnierce.
There have been various changes, and the board now con-
sists of Alexander E. Orr, George L. Rives, John H.
Starin, Woodbury E. Langdon, Charles Stewart Smith
and Mayor Van Wyck, Comptroller Coler and President
Morris K. Jesup of the Chamber of Commerce.

The commission decided upon routes and definite en-
gineering plans for the subway system, and Nov. 13, 1899,
called for bids for its construction. All these engineering
features were the work of the chief engineer of the Rapid
Transit Commission, William Barclay Parsons, and an

able corps of assistants. The plan under which bids were
requested provided for the building of the subway accord-
ing to the plans by the contractor and its operation for a
period of fifty years. The contractor receives his pay in
long-term bonds issued by the city of New York. In addi-
tion to constructing the subway, the contractor is to
operate it for fifty years, must provide the rolling stoclk
and motive power himself, and pay a rental to the city of
an amount equal to the interest on the bonds plus 1 per
cent for a sinking fund to be used to retire the bonds. At
the end of forty-five years it is calculated the bonds will
have been paid off. When the contract expires at the
end of fifty years the city agrees to buy the rolling stock
and other equipment from the contractor at a price to be
agreed upon by arbitration. By this plan the city in fifty
years becomes the owner of a rapid transit subway with-
out any cash outlay, and assumes no financial burden ex-
cept that it stands behind the bonds in case the contractor
fails and is unable to pay the interest on them. The con-
tractor 1s thus able to secure money at a lower rate than if
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he used his own credit to issue bonds and stock. He is
saved the expense of financing the scheme, and, further-
more, he is operating, not under a franchise which can be
altered by municipal and State legislative bodies, but under
a definite contract, which can not be broken by any laws
that may be passed.

Two bids were received. One was by Andrew Onder-

bt \
SECTION OF DEEP TUNNEL NORTH OF 104TH. ST. Steeet Rysdouras]

FIG. 7.—DEEP TUNNEL WORK

donk; the other by John B. McDonald. Mr. McDonald’s
bid was for $35,000,000, and was $4,300,000 lower than
Mr. Onderdonk’s. The commission met and decided to
award the contract to Mr. McDonald, Jan. 16, 1goo. The
contract was signed Feb. 24, 19goo. It was an impressive
event, second only in that respect to the formal beginning
of work, which took place March 24, 1900.

John B. Mc¢Donald is a well-known contractor, who had
the backing of the banking housc of August Belmont &
Company. August Belmont & Company organized a
company to furnish the necessary bonds for the faithful
performance of the work. The city now has in cash and
securities $8,000,000 for that purpose.

The Rapid Transit Subway Construction Company was
formed by August Belmont & Company to finance the
construction of the Rapid Transit subway under John B.
McDonald's contract. It will, 1t s
operate the system when it is completed.  The president
of the company is August Belmont, son of the August Bel-
mont who was on the Rapid Transit Commission of 1890,
The family has been prominent in New York banking cir-
cles since 1837. Walter G. Oakman, vice-president of the
company, is president of the Guaranty Trust Company;
John F. Buck is treasurer and Frederick Evans, secretary.
The capital stock of the company is $6,000,000. The
equipment of the road comes under General Manager E.
P. Bryan, formerly vice-president and general manager of
the Terminal Railway Association of St. T.ouis. S. L. F.
Deyo is chief engineer, and has charge of the construction
of the subway. John Van Vleck is mechanical engineer.
L. B. Stillwell, who is also consulting electrical engincer of
the Manhattan Railway Company, and had charge of the
clectrical installation of the Cataract Construction Com-
pany, was selected as electrical director, and acts in an
engineering capacity with Mr. Bryan in the equipment of

also understood,
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the road. All the work done by the contracting company
is subject to the approval of the engincer of the Rapid
Transit Commission, William Barclay Parsons. Asso-
ciated with Mr. Parsons as cousultants upon electrical
matters are Dr. Louis Duncan and Cary T. Hutchinson.
The route of the subway now under contract, its profile,
grades and distance below the surface are shown in Fig. 1.
[ts downtown terminus is at the City Hall, from whence
it proceeds north under Park Row, and then under Elm
Street (which is a new thoroughfare which the city is
opening up parallel with Broadway) as far north as Union
Square. I'rom Union Square it runs north under Fourth
Avenue to the Grand Central Depot at Forty-Second
Street, west under IForty-Second Street to Broadway, and
north under Broadway and the Boulevard. As far north
as 104th Street there are to be four tracks, two for express
and two for local trains. At 104th Street the routes branch
into two two-traclk routes, one of which continues straight
up to I't. George, and the other runs northeast to Bronx
Park. There are, however, three tracks on the I't. George
line from 104th Street to 145th Street, and from 137th
Street to 145th Street there will be eight tracks, five of
which are for storage. Between the City Hall and 104th
Street there are twenty-two stations, five of which are
express stations. It is expected that the express trains
making the five stops will make this run in seventeen
minutes. This distance is over 63 miles. On the two
branches all stations will be local except that there will be
an express station at 157th Street. In laying out the road
as to grades it has been the general rule to have the sta-
tions at high points to aid trains in accelerating and stop-
ping. The greater portion of the way the subways are
immediately under the surface of the street. In a few

FIG. 8,—A COMMON METHOD OF WORK. ONE SIDE OF STREET
OPEN. OVERHEAD ROPEWAY

places a deep tunnel construction had to be employed,
notably between 150th Street and 200th Street. Iere two
stations are over 100 ft. below the surface, and at the
station a tunnel, with a 50-ft. diameter arch, is being made
in the solid rock. The rock is granite, and the arch needs
no artificial support, though masonry will be put in. An
arch of this size in the solid rock, unsupported, is said to be
unprecedented in underground work.

Fig. 2 shows the standard construction for the double-
track subway when but a short distance under the street,
where concrete arches with steel girder framework are
used. Fig. 3 shows the steel part of the structure. The
weight of the street and street traffic is taken by 15-in.
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I-beams weighing 42 Ibs. per ft. The track construction

is not decided upon as yet, but will be of some form similar
to that shown, with steel ties in the concrete, and the rails
resting on a wood cushion, from which they can be easily
removed for renewal.

No special provision is being made to deaden sound
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Park and Drooklyn City Hall. As some trains will run
clear through to Brooklyn, the loop facilities at any one
point need not be as great as if the cars all terminated at
one loop at Park Row, as formerly intended.

With the express service which the construction of four
tracks south of 1o4th Street makes possible. the reduction

FIG. 9.—STREET RAILWAY TRACK ON TEMPORARY
SUPPORTS

and vibration, as with the construction employed and
spring-supported motors it is not expected that vibration
will be troublesome. Experiments are now going on upon
a section of the Long Island Railroad to determine the
track construction that will finally be adopted.

The standard steel and masonry construction for four
tracks is shown in Figs. 4. 53 and 6. In all cases there is no
partition between tracks.

] The whole subway is open,
save for the lines of support-

FiG. 10.—STRUCTURE IN MIDDLE OF STREET UNDER BOTH
STREET RAILWAY TRACKS

of schedule time under that of any existing route will be
considerable. The tunnel to Brooklyn is also greatly
needed, as the present bridge and ferry facilities are en-
tirely inadequate to handle the future traffic to Long
Island.

In nearly all cases the work 1s being carried on without
interrupting street railway traffic and by closing only one
side of the street to team traffic, as in Fig. 8, which also
shows the overhead rope-

ing columns. This 1s an
important consideration
where trains are to be run
at such a high speed. As
electricity will be the motive
power, the question of ven-
tilation 1s not considered
important. It is not ex-
pected that the air in the
subway will be damp and
cellarlike, Dbecause of the
precautions that are being
taken to exclude moisture.
The construction where
there is a deep tunnel is
shown in Fig. 7.
plain masonry arch. Under

This is a

way for handling material.
There are a few places where
both sides of a street are
opened at once, the
street railway tracks are
supported in the middle by
a temporary structure. Fig.
9 is a view at Sixty-Sccond
Street and Broadway at the
bottom of the subway,show-
ing a street railway track on
temporary supports. Fig.
10 is another view at the
came place, showing both
tracks and the steel struc-
ture.

One of the first things to

i
]
i

and

the Harlem River two
tubes, one for each track,
are being built.

In addition to the route shown in I'ig. 1, on which con-
struction work is now under way at numerous points, an
extension is to be made south from Park Row on Broad-
way to DBattery Park, and thence under the East River to
BProoklyn City Hall. From Brooklyn City Hall the ex-
tension runs to the terminus of the Long Island Railroad
at Flatbush Avenue. These new lines are shown by the

inset map in this issue. There will be loops at Battery

FIG. 11.—COMPRESSED AIR HOISTING ENGINE FOR OVERHEAD
ROPEWAY

be done was the removal of
all the sewers which would
interfere with the work, and
the building of such new sewers as were necessary to take
care of the sewage left unprovided for by the change. Work
is being pushed all along the route of the subwayv by
various sub-contractors, and a visit to the places where
work is in progress is most interesting.  Different modes
of procedure are adopted in various places.

The method most [requently used in the ordinary sub-
way work is to open up one side of the street for a dis-
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FIG. 13.—IN THE SUBWAY. STEEL AND MASONARY FINISHED FIG. 14.—AT SIXTIETH STREET STATION
FIG. 15.—TEMPORARY TRACKS AND CONDUIT RAISED ABOVE ”
SURFACE OF STREET FIG. 16.—DRIFTING UNDER PARK ROW

FIG. 17.—COMPRESSED AIR SELF-PROPELLING CRANE FIG. 18. —UNDER COLUMBUS MONUMENT
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tance of about 400 ft. Excavation is made to the depth
of the subway. The numerous pipes that are always en-
countered are suspended by chains from beams placed
across the excavations. The workmen then drift under
the street railway tracks in the middle of the street, using
the same tactics as in drift work in a mine, and follow the
excavation up with supporting timbers. When the drift-
ing has reached hali-way under the tracks the subway steel
work and masonry are put in under the half of the street
that has been excavated, and the surface of the street is
restored to its original condition. Then the other half of
the street is excavated and the drift work carried under the
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to catch as much of the rock loosened by the blast as
possible.  Although the blasts make little disturbance,
every precaution is taken with them. DBoards are put over
Pedestrians and street cars are kept off
that part of the strect when a blast is fired.

On Elm Street (Ifig. 12), which is a new street which is
being opened by the city to parallel Broadway from Parlk
Row to Union Square, the contractors have had full swing.

the excavation.

The street having never been opened for traffic, it could
be given for the time being entirely to the subway con-
tractors.  On portions of Elm Strect the subway is com-
pleted so far as the steel and masonry work is concerned.

FIG. 12.—ON ELM STREET

other street railway tracks to mect the subway already
finished under the other half of the street. The second
half of the subway at that point is then completed and the
street filled in and paved. All this time street railway
traffic is not interrupted. Material is handled in and out
of the long excavations by an overhead wire rope tramway
stretched over the length of the excavation, Figs. 7 and 11.
This and its hoist are operated from one end by a com-
pressed-air hoisting engine. A number of stationary der-
ricks, run by compressed air, are also in use. As solid rock
is encountered in numerous places, extensive use is made
of compressed-air drills. Compressing plants for supplying
hoists and drills are housed in temporary structures placed
on vacant property along the line. When rock is to be
blasted, mats, woven from large hemp rope, are put down

The appearance of the finished subway plus considerable
rubbish is shown in Ilig. 13. The station at Sixtieth Street
and Broadway is far enough advanced so that Official
Photographer Pullis was able to get the view from one of
the platforms shown in Fig. 14. .

On Fourth Avenue, near Seventeenth Street, and at a
few other places, instead of drifting under the tracks and
leaving them and the pavement surrounding them intact,
the contractors have put down a temporary street railway
track, conduit and all, and supported it by a wooden frame-
work covered with plank (IFig. 15).  This brings the track
slightly above the grade line of the strect, so that the en-
tire street can be removed from underneath it.

Fig. 16 1s a piece of work that appeals strongly to the
popular imagination, though it is simply doing on a large
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scale what has been done at many other places along the
line. Tt illustrates the work of drifting under Park Row,
one of the most crowded streets of the city. The street is

being opened only at one side on Park Row, and space for
both tracks and station is being made under the street
without disturbing traffic on the south side.

Another means of handling material is the compressed
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Cabe, Broadway and 156th Street, New York; E. J. Far-
rell, 215 West 125th Street, New York; John Shields,
Hamilton Bank Building, New York: John C. Rodgers,
21 Park Row, New York; Holbrook, Cabot & Daly, 44
Union Square, New York.

The steel work is being furnished by the American
Bridge Company. Of this, over 75,000 tons will be used.
The waterproofing material is supplied

by the Sicilian Asphalt Company, and
775.795 cu. yds. are required.

The cost of the subway, according to
the contract price, is $35,000,000. Its
entire length is about 21 miles, which
makes the cost $1,666,066 per mile.
There are, however, 55.5 miles of single
track, exclusive of storage, which makes
the cost per mile of single track $630,630.
This, of course, does not include the cost

g

FIG. 19.—AT THE ENTRANCE TO A TUNNEL

air derrick, self-propelled, which 1s used in the rock
tunnel under Central Park, and shown in Fig. 17.

A spectacular feature of the work is the supporting
of one side of the Columbus monument at Fifty-
Ninth Street and Broadway, of which I'ig. 18 gives a
cood idea.

The masonry tunnel work as it appears when fin-
ished is scen in Fig. 19, which is at one end of one of
the tunnels.

On Lenox Avenue a balanced overhead wire-rope
tramway is in operation on a system owned hy the
W. F. Brothers Company, of New York. The cable
which takes the weight, instead of being fastened to
a “dead man” at the ends, is counterbalanced, and

the end supports are on pivots. In this way the grade
which the load must ascend is kept approximately
the same from end to end, instead of increasing
near the ends, as in an ordinary cable tramway. An
electric crane (Fig. 20) is used on this cableway. The
operator, being directly over the bucket, no signal men are
needed to direct the movement of the buclket, as where
there is a power house at the end. The tramwav must, of
course, be heavier and stronger to support the additional
weight of the crane mechanism and operator than if the
motive power and engineer were at one end.

The construction work has been divided among the fol-
lowing six sub-contractors: The Degnon-McILean Con-
struction Company, 21 Park Row, New York; L. B. Mc-

FIG. 20.—ELECTRIC CRANE ON BALANCED CABLEWAY

of rolling stock and power houses. The fixed charges will
not, however, probably be much greater per mile of single
track operated than it was on the Manhattan Railway
(elevated) of New York, which, previous to a recent $18,-
000,000 bond issue for electrical equipment and improve-
ments, had 109.5 miles of track and an issue of stock and
bonds amounting in round numbers to $802,000 per mile
of single track. Its structure covered 36.19 miles.

The construction practically began Sept. 1, 1900, and
Sept. 1, 1go1, about $8,000,000 worth of work had been
done. From now on it is expected and practically assured
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that $1,000,000 worth of work will be done each month,
as work is now in progress practically all along the route
of the subway except at such places as an clevated
structure is required, and where it is not necessary to begin
work for some time yet. The time named in the contract
for the completion of the subway was August, 19o4, but
the engineers calculate that the work will be completed
nine months sooner than this. [PPayment is made to the
contractors each month for the amount of work accom-
plished as estimated by the engineering department of the
Rapid Transit Commission. The Rapid Transit Commis-
sion has over 150 engineers at work on estimates and in-
spection.
pass a very rigid civil service examination, and are re-
tained upon their merits only. A definite price was agreed
upon by the contractor for excavations in soil, excava-
tions in rock, replacement of pavement and all other items
going into the construction of the subway. The amount
of such work accomplished each month is measured by the
engineers of the Rapid Transit Commission, and the esti-
mates according to schedule agreed upon are sent in to the
chief engineer’s office. The total amount is then esti-
mated, and the City Controller, upon the order of the
Rapid Transit Commission, issues bonds to the contractor
for the amount of work accomplished according to the
engineer’s estimates. The work 1s divided into five engi-
neering divisions, four of which are on the subway, and
one has only to do with sewers.

The power house for the subway lines will be built to
contain twelve engines of a rated capacity of 7500 hp each,
at best efficiency, with a maximum capacity of 11,000 hp
each. Eight of these engines have been contracted for,
and will be built by the Allis-Chalmers Company. They
will be of the same general type as those being put in the

All engineers entering this department must
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86 ins. in diameter by 6o ins. stroke.
“aperate with 175 1bs. to 200 Ibs. initial pressure, and at
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Manhattan Elevated Railway power plant. Each engine
consists of two component engines, operating on one shalft,
with a 5000-kw alternator between the engines. Each of
these component engines will have a vertical low-pressure
and horizontal high-pressure cylinder acting on the same
crank.

“The high-pressure cylinders are to be 42 ins. in diam-
<ter and 6o ins. stroke, and the low-pressure cylinders,
The engines will

75 r. p. m. The high-pressure cylinders will have pop-
pet valves, and the low-pressure cylinders, Corliss valves.
The object of the poppet valves in the high-pressure cylin-
ders is to insure the successful operation of the valves with-
out excessive use of oil at high steam temperatures. It is
expected that they will operate successfully with steam at
500 degs. to 550 degs. .

The matter of speeds and schedules is something which
has not been fully decided, nor can it be decided entirely
until the road is in operation. It is stipulated in the con-
tract that local trains making all stops must not have a
schedule speed of less than 14 miles per hour. The maxi-
mum speed for which the track is being laid out is about
40 miles per hour. It is expected that considerably higher
speeds than those named in the contract will be attained.
This will depend largely on the nature of the equipment
to be adopted and the rate of acceleration. It is expected
that express trains can be operated two minutes apart
and local trains one minute apart. The local service will
not differ materially in number of stops and spacing of sta-
trons from the Manhattan Elevated service, so that to make
higher schedule speeds than the elevated some radical steps
in the way of high acceleration and rapid braking will be

necessary.
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In publishing this, our souvenir issue of the twentieth
annual convention of the American Street Railway Asso-
ciation, we think that no apology 1s due our recaders for
devoting so much space to the street railway situation in
Greater New York. America is justly regarded as repre-
senting the latest developments in modern methods of
transportation, and its electric railway apparatus and steam
locomotives are being adopted as standard in all parts of
the globe. MNorcover, it so happens that its commercial
metropolis, New York City, not only contains the miost
complex problem in transportation, but i1s also the scene
of the greatest activity in electric railway construction in
the world. This is due partly to the configuration of the
city and its relations to the water courses which surround
it.  Manhattan Borough, which contains the most im-
portant business districts and most densely inhabited por-
tions of the greater city, is situated on a long and narrow
island, and is connected by only one bridge to the next
most populous borough, Brooklyn, often called the dormi-
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tory of New York. These conditions make the number
of rides per capita on the different transportation systems
within the city reach between 350 and 400 annualiy, a
figure largely in excess of that in any other city.

* * *

The other principal reason which makes the New York
traffic situation of particular interest at the present time
is that, owing to local circumstances, the introduction by
the companies in the city of modern traction methods
has been until recently very much delayed, so that the im-
provements now being made are more extensive than they
otherwise would be, because they represent the accumula-
tion of years of comparative inactivity. Thus the metro-
politan railways, being prohibited the use of the trolley,
have installed the conduit system so recently that the com-
pany’s power station is entirely modern in its equipment,
and represents not only the latest engineering practice, but
what may fairly be considered as an advance on present
practice, inasmuclh as it is still the pioneer in the distribu-
tion of large curreuts for railways at high potential.  The
clevated railway system is also now in process of trans-
formation to clectric power, and the work is so far ad-
vanced that the power station building is completely
crected, part of the machinery is installed, and all the roll-
ing stock is under contract. In addition, the Rapid Transit
Subway, so long discussed and the subject of so much
contention, has now been in the hands of the contractor
for about a year and a half, and most of the excavation
has heen completed. It is eminently true, therefore, to say
that the eyes of thie world, so far as transportation is con-
cerned, are on New York City, because it presents not enly
the largest and most complicated urban traffic problems in
existence, but also the most advanced steps made to solve
them by modern transportation methods. The readers of
this number are fortunate in having these problems dis-
cussed by the leading officials of the companies interested
in their solution, and by experts on the allied topics also
treated in this issue. A few words of comment on each of
these articles will assist, we helieve, to a better understand-
g of them. '

In the first article Mr. Ford reviews the general urban
transportation problem. He shows how, with a popula-
tion second only to London, the physical configuration of
New York City is such as to confine the travel into certain
definite congested lines, making the traffic on them the
heaviest of any in the world. In the case of New York
City, also, the local surface and elevated passenger lines are
not relieved to any great extent of the long-distance subur-
ban riders traveling on the steam railroad suburban sys-
tems, as is the case in London. The three important char-
acteristics of the surface and elevated railroad transporta-
tion problem of New York City are the enormous traffic
north and south on Manhattan Island, hoth long haul and
short haul; the great congestion of Brooklyn traffic at its
one Manhattan terminal across the Brooklyn Bridge, and
the immense summer resort traffic to Coney Island and
other beaches. Another feature of especial interest in con-
nection with the New York City railway systems results
from the fact that the principal surface system, the Metro-
politan Street Railway, and the principal elevated system,
the Manhattan Railway Company, are probably the most
successful enterprises of their kind in the world. Their
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equipment, their operating mcthods, and their financial
success have been such as to mark them as standards for
future practice. The tables and diagrams collected and
presented by Mr. FFord have been prepared through the
courtesy of the managements of the different companies
interested, and comprise what is undoubtedly the most
complete set of data ever presented on the transportation
system of any city in the world. In addition, the maps,
covering a period of years, will be of considerable historical
value, and have been compiled here for the entire city for
the first time. In view of the many consolidations which
have occurred during the past ten years, it does not scem
beyond the bounds of possibility that all of these trans-
portation systems will ultimately become parts of one con-
solidated system, and the figures here combined enable one
to form an opinion of such a condition, together with an
estimate of the probable increased business to be doue by
such a corporation.

Following this article is a series of five by officers of
the Metropolitan Street Railway Company. Messrs. Vree-
land and Root take up subjects connected with the opera-
tion of the road. The foundation for success in railway
service, as in practically any other industry involving the
employment of a large amount of labor, is undoubtedly
that of the upbuilding of an effective working organization.
This problem includes not only the direction of the train
crews, the part of the force which directly represents the
company so far as the public is concerned, but also the
division of responsibility throughout all the subdivisions of
the company. It is an undertaking which has been forced
upon large corporations recently by the vast consolida-
tions, which have become so common, and whose ultimate
success depends almost entirely upon the possibility of so
arranging the duties of each department head and worker
as to securc their maximum efficiency. In the street rail-
way field the problem is perhaps more complicated than in
any other because by far the greatest expense in railway
operation is that for labor, and in that service it has a
dominating importance to a greater extent probably than
in most other branches of industrial activity. Not only is
this phase of the subject discussed by Mr. Vreeland, but
lie points out the effect of the recent railway consolidations
on the operating force. This is not, as 1s popularly sup-
posed, to effect a reduction in the number of workingmen.
The number on the Metropolitan system, on a mileage
basis, is twenty-five times that employed in the old horse-
car days, but there has been an elimination of a large num-
ber of high-priced officials and ornamental heads. The
duties of the active manager of a large railway system has
in recent years become entirely different from that of his
predecessor on the small road. Instead of carrying on
individually the detail of each department, he selects his
division chiefs, on whom rest the responsibility for his
portion of the work. This, on a large road, requires execu-
tive ability of the highest order, as well as practical knowl-
edge of the details of every department, and in this direc-
tion Mr. Vreeland has established a record second to no
other “captain of industry” in the country.

* * *

For many years it has been the custom among operating
officers to consider transfers and the transfer problem an
unavoidable evil ; something which has grown on the street
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railway systems of this country against the will of the di-
rectors, and which all would do away with were it possible.
Indeed it at onc time came to be so much the fashion to
refer to transfers as an objectionable necessity that no one
dared lift his voice in contradiction. Mr. Root, in his dis-
cussion of this subject, gives a decided jar to these old
orthodox views on the transfer question. In view of his
position in the active management of the New York City
street railways for a number of years past, his opinions are
certainly entitled to the highest consideration, even if all
do not fully agree with him. IHis position, briefly stated, is
that the introduction of an extensive transfer system is as
much, if not more, responsible for the increased dividend
carning power of the Metropolitan Street Railway during
the past ten years as is the introduction of mechanical trac-
tion, with its increase of speed and comifortable cars. Der-
haps if many other broad-gage street railway managers
expressed their real convictions about the transfer matter
it would be along the same line, though perhaps not so
pronounced. Certain it is that, as Mr. Root says, it is easy
to let the difficulties and abuses of the transfer system so
fill one’s mental horizon when dealing with the difficulties
encountered in connection with it every day that sight is
lost of the great gains secured by it.
valuabte tesson which should not be forgotten in all mat-
ters pertaining to the management of large corporations,
as well as small ones. It is that in the management of large
enterprises of this kind small abuses and petty drawbacks
often disappear from vision when a broad survey is taken
of a question of policy, and the final objects to be obtained
are considered.

And right here is a

* * *

The articles by Messrs. Starrett and Pearson on the
power house and distribution system of the Metropolitan
Street Railway Company are of more than ordinary inter-
est because they give the actual results attained in the
operation of the largest electric railway power house in
the world, as well as of the largest generating units and
the largest polyphase system of power distribution in use
for electric railway purposes. The statements are of im-
portance, not because of any idle curiosity that attaches to
the “biggest” things, but because it is of value to know
how far engineering is correct in its present tendency to
concentrate generating machinery at single points and
distribute over large areas by polyphase current. The
articles referred to comprise the first authentic published
information on the performance of this mammoth plant.
The Ninety-Sixth Street power house of this company,
which is the one under consideration, marked a radical
change in electric railway generating and distributing
methods on this side of the Atlantic at the time it was de-
signed. Some polyphase distribution worl had been done
in Europe, but in neither continent had a steam plant on
such a large scale been erected. The results of the opera-
tion of both the power plant and distributing system are
very satisfactory, both as to economy and reliability, and
justify all the reasonable expectations which the engineer-
ing world had concerning them. A coal consumption of
2.65 Ibs. per kw-hour and a water consumption of between
13 and 14 lbs. per ihp in everyday practice, as announced
by Mr. Starrett, would have been startling in electric rail-
way circles a few years ago and is a surprisingly low fig-
ure now, even in the light of modern experience with large
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generating plants. 1t is sometimes customary to calculate
the difference in ethciency between a large and a small
power house simply on the basis of the difference in the
tull-load test efficiency of the generating units, with pos-
sibly some allowance for difference in cost of superin-
tendence of one station vs. two or more. Practice seems to
have demonstrated, however, that this method of reckon-
ing leaves out of account numerous other economical pos-
sibilities in the large plant not available for the smaller one,
These are too numerous to discuss here at length, but a
few examples may be cited. The size of the Metropolitan
system, together with the use of storage batteries at the
sub-stations, makes possible a fairly steady, cconomical
load on the large units running in the power house. An-
other refinement possible in a large plant of this kind is
the maintenance of a laboratory and the analysis of coal,
lubricating oil and flue gases, a work not herctofore sys-
tematically attempted. I'lue gas analysis is only valuable,
as Mr. Starrett says, when samples can be taken frequently,
and it is possible to insist upon uniformity in flue gases
only when mechanical stokers are used. The article seems
to show that in the Metropolitan power house excellent
combustion is being secured. How easy it is to obtain im-
perfect combustion probably no one knows better than the
stoker operators, although better work can, of course, be
done with mechanical stokers than with hand firing.
* * %

Considering now the distribution system as taken up in
AMr. Pearson’s paper, it is interesting to note that the cffi-
ciency of the polyphase distribution from the switchboard
of the generating station to the direct-current bus-bars of
the sub-stations is 9o to g1 per cent, or fully as high as was
expected from calculations based on the commercial eth-
ciency of the apparatus. This figure. however, does not
include what may be lost in charging and discharging the
storage Dbatteries, but this, on the Metropolitan system,
would be but a small per cent of the total, as the principal
function of the battery in cach sub-station is to take care
of the smaller momentary fluctuations, though it can be
used to take a considerable load for a short period. As a
matter of fact, the efficiency of the Metropolitan system
from the coal pile to the conductor rails is probably
higher than on the majority of large direct-current rail-
way plants and distribution systems. On this point data
for comparison are difficult to obtain, for few railway com-
panies know more than approximately the amount of the
loss in their direct-current feeders, and it is probably much
larger than commonly supposed. There is usually a con-
stant tendency to deterioration in the ordinary ground
return circuit and often, as well, a gradual increase in the
line loss, caused in the latter case by deterioration in insu-
lation and heat losses where cars are added without in-
creasing the feeder capacity. Indeed, when a road is
operating with but 20 per cent loss between its power sta-
tion bus-bars and the cars, as the Metropolitan scems to
be, it is probably doing far better than the average. Of
course, the question of loss in distribution is entirely one
of investment, but the point we wish to malke is that before
any engineers mentally compare the loss in distribution on
the Metropolitan system with the losses that are common
on direct-current railway distributors to the detriment of
the Metropolitan, they would do well to inform themselves
thoroughly on the direct-current distribution losses that
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are usual, and then determine the cost of copper necessary
to bring these losses within 15 per cent. This may well
apply to the other figures on the performance of the Metro-
politan generating and distribution system as well. It is
one thing to criticise performances in the abstract, but quite
another to compare with actual commercial results else-
where.
* * *

The lessons to be learned from these power station arti-
cles are entirely encouraging to those working toward the
consolidation of power houses into large polyphase gen-
crating plants. Incidentally, they should throw some light
on the engincering questions that come up in connection
with the equipment of suburban steam railroads with elec-
tricity, for it 1s the size and type of unit that must be built
for such service. The satisfactory working of the plant
and successful control of such large amounts of electrical
energy are also matters which should afford much satisfac-
tion to all mterested in heavy clectric railway work. While
larger power houses than the Metropolitan will soon Le in
operation in New York, the publication of the results at-
tained 1n this, the first of its type, are certainly worth the
considerable amount of space which has been allotted to

them in this issue.
* * *

In the comparative review of the steam plants of the
three large electric traction stations in New York City
Mr. Kent criticises somewhat the conservative lines which
have been followed in the design of the engines employed
i all the stations in Manhattan Borough, and believes that
if higher pressures, superheated steam, triple expansion,
piston and poppet valves and higher rotative speed had been
cmployed, a considerable economy would have been ef-
fected.  He quotes extensively from modern marine engine
practice, and makes an interesting plea for this design of
machine. 1le also favors larger engines, to secure the
maximum benefits. In view of Mr. Kent’s standing as an
authority on steam practice, these suggestions, as well as
those on other parts of the equipment, are certainly worthy
of consideration, and we should be glad to sce a trial made
of the type of engine used in marine service and to which
reference in the article is made. But it should be remem-
bered that railway work is extremely exacting, that an in-
terruption to the distribution through any trouble with the
power-generating plant means a stoppage of traffic, entail-
g loss of revenue and other serious troubles. While,
therefore, it is of course possible to carry conservatism too
far, we believe that the directors of most railway com-
panics do not view with much disfavor all reasonable pre-
cautions which their engineers may adopt to insure the cer-
tainty of station operation.

* * *

The situation on the cast side of the East River is at
present of as great, if not greater, interest as in Manhat-
tan Borough. The four articles which discuss the railway
conditions in Brooklyn give in detail the policy and prac-
tice of the Brooklyn Heights Railroad Company as they
now are, at the same time indicating the future possibil-
ities awaiting the system. The physical union of the two
boroughs is rapidly following their political consolidation,
and the many contemplated Manhattan-Brooklyn bonds,
both above the water and below it, will shortly necessitate
an entire rearrangement of the traffic and the increased
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accessibility which will make the two boroughs practically
one will solve the most difficult problem confronting Presi-
dent Greatsinger. Until such relief is provided for the
congestion at the Manhattan end of all lines, it hardly
seems possible that the remnarkable yearly growth shown m
General Manager Brackenridge's article can be maintained.

* * *

In the technical articles by Messrs. Chamberlin and
Roehl two important subjects are taken up—the power
supply and the rolling stock. The difference in service in
the two boroughs necessitates in general only slight modi-
fications in the standard cars, but it is interesting to note
that the half-open, half-closed cars that have proved so
popular in Manhattan scem to be in small favor in Brook-
lyn. The somewhat meager description of the new type
of combination summer and winter car which has been in
experimental use for some months in Brooklyn, receiving
great approbation from the company's patrons, will be en-
larged upon, we understand, in Mr. Chamberlin's paper
before the American Street Railway Association, and will
be reprinted in these pages later.

* * *

In Mr. Roell's article is given for the first time a com-
prehensive account of his railway’s proposed power devel-
opment. The greater distribution economy resulting from
the adoption of the high-tension system will be supple-
mented by the additional advantage of offering opportu-
nities to buy or sell alternating current, the same three-
phase, 6500-volt current being in use by the lighting com-
pany. The omission of storage batteries may, perhaps, be
criticised by some, but it gives Mr. Roehl an ever-ready
means of increasing the capacity of his system. The re-
markable growth in the demands of the Brooklyn Heights
Railroad Company has temporarily somewhat limited its
resources, but one can not read of the contemplated eradica-
tion of the present impediments to expansion without ac-
quiring the same optimistic spirit which prevails in the
articles.

* * *

Passing now to the Borough of the Brenx, we find rail-
way conditions more closely approximating those on the
average city and interurban electric railway in other parts
of the country. As in Brooklyn, the overhead trolley is
used, and the railway reaches out into suburban territory
where high speeds and long rides are the rule, not the ex-
ception. Mr. Maher’s article shows, however, that the
tide of population is rapidly pushing its way northward,
and this annual growth, already great, will, of course, be
enormously accentuated when the rapid transit tunnel is
completed. WWithin ten years, therefore, it is not too much
to expect that a greater part of the Bronx Borough will
present traffic conditions similar to those existing in the
uptown residential sections on Manhattan [sland, except
that to them will he added the natural flow to and from the
great park systems, which will always make the Bronx the
principal pleasure ground of the greater city.

* # *

The article giving the progranmive to he followed by the
American Street Railway Association and the Street Rail-
way Accountants’ Association of America at their New
York conventions shows that a great deal of valuable in-
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formation is to be presented to the consideration of the
attendants to both conventions. In the case of the Ameri-
can Street Railway Association the list of papers is con-
siderably longer than that at the last convention, and it is
understood that all the papers will be presented without
question. All the authors have won a prominent place as
authorities in electric railway railroading, and speak with
knowledge on the topics which will be treated by them.
The same is true of the papers to be read before the Ac-
countants’ Association, and we feel confident that no one
who attends either convention at the Madison Square Gar-
den this month will leave with a feeling of regret that any
portion of the programme has been slighted. The facil-
ities at the Madison Square Garden for the exposition of
exhibits are probably unrivaled in this country, and from
the preparations already made by the manufacturers, the
exhibition there will undoubtedly be without parallel for
The
entertainments will also, it is needless to say, be very com-
plete, and with the attractions which New York affords
for sightseeing and entertainments to visitors, and the
hospitality for which Mr. Vreeland and his confreres are
noted, it may safely be said that the 1go1 convention will
ever be one of the most cherished memories in the minds of
the members of the Street Railway Association and of all
others who attend the New York convention.

completeness in the history of electric railroading.

* * *

It is impossible in the space available in this issue cven
briefly to discuss all of the papers published therewith.
We think it only fair, however, to express in public our
thanks to our contributors for the time which they have
given in the preparation of these articles. They are ex-
tremely busy men, especially so at this time, as all are
taking an active part in the preparations for the entertain-
ment of the American Street Railway Association at its
annual convention. They have, nevertheless, taken up
each subject with great thoroughness, with the result that
this number is not only the most complete single publica-
tion on the transportation systems of any city in the
world, but contains information which is of the greatest
value in solving the transportation problems presented in
other commercial capitals, as well as to a large extent
those presented on electric systems in every city in the
country. Nor can we close without a possibly pardonable
word in regard to ‘the STREET RAILWAY JOURNAL itseli.
Our readers are so familiar with our special souvenir
issues that perhaps they are not acquainted with the fact
that each of these numbers for the last five years has been
the largest engineering or technical paper ever published
up to the time it was issued, and has been exceeded only by
our own succeeding numbers. Each contains as many
pages and represents as much labor and expense in its
compilation as nearly any treatise extant on an electrical en-
gineering subject, and each would require, if published in
Yook form in the usual way, some six or eight months in
its preparation. \We have endeavored in this issue to sur-
pass even our former records in value of contents, typo-
graphical appearance and artistic effect, not only in the
reading, but in the advertising pages as well, and have
aimed to preseut to our readers an issue which would
be worthy of the American Street Railway Association and
of the principal topic treated, the street railway situation in
New York City.



THE COMING CONVENTIONS AT NEW YORK CITY

THE AMERICAN STREET RAILWAY
ASSOCIATION

FINHE twentieth convention of the American Street IRail-
F way Association will be held, as announced, Oct. g-

11, in the Madison Square Garden. There will be
two business sessions on Wednesday, Oct. 9, and on Iri-
day, Oct. 11. Thursday, Oct. 10, has been set apart ex-
clusively as Exhibitors’ day, and it is supposed that most
of the delegates will devote that day to an examination of
the exhibits.

The papers to be presented have been assigned as fol-
lows:

“Street Railways: A Review of the Past and a IForecast
of the Future”—Robert McCulloch, general manager Chi-
cago City Railway Company.

“The Adoption of Electric Signals on Suburban and
Interurban Railways, Single or Double Track, and Their
Iiconomy of Operation”—William Pestell, superintendent
of motive power, Worcester Consolidated Street Railway
Company.

“The Value of Storage Batteries as Auxiliaries to Power
Plants”—W. E. Harrington, vice-president and general
manager, Camden & Suburban Railway Company, Cam-
den, N. J.

“The Public, the Operator and the Company”—C. S.
Sergeant, vice-president, Boston Elevated Railway Com-
pany, Boston.

“The Best Manner and Mode of Conducting the Return
Circuit to the Power llouse”™—I. G. Connette, general
manager, Syracuse Rapid Transit Company, Syracuse.

“The American Street Railway Association: The Pur-
pose of Its Organization and the Benefits Accruing to In-
vestors in and Operators of Street Railway Properties by
Membership Therein”—G. W. Baumhoff, St. Louis.

“The Best F'orm of Car for City Service: A Considera-
tion of the Various Types of Car as to Size of Car and
Arrangement of Seats, Including Best Types of Brakes and
Wheels"—Eugene Chamberlin, superintendent of equip-
ment, Brooklyn Heights Railroad Company.

“Relations of Interurban and City Railways"—Ira A.
McCormack, general manager, Cleveland Electric Railway
Company, Cleveland.

“Alternating and Direct-Current Transmission on City
Lines”—M. S. Hopkins, general manager, Columbus Rail-
way Company, Columbus, Ohio.

“The Modern Power House, Including the Use of Cool-
ing Towers for Condensing Purposes”—]. H. Vail, con-
sulting engineer, Philadelphia.

Also papers on the following subjects: *“The Economies
Resulting from the Use of Four Motors Instead of Two
on Double-Motor Equipments,” and “The Practical Re-
sults Obtained from Three-Phase Transmission and Ro-
tary Transformers or Motor Generators in Transmitting
Power on Railway Lines.”

THE EXHIBITS

The exhibits at the New York convention, as has already
been announced, will be contained in the Madison Square

Garden, one of the largest covered amphitheaters in the
country. This building occupies the square bounded by
Madison Avenue, IFourth Avenue, Twenty-Sixth and
Twenty-Seventh Streets, and is close to all of the principal
hotels in the city. Not only will the main arena be occupied
with exhibits, but others will be located in the large hall
to the right of the entrance, usually used for restaurant
purposes. No better place could have been selected for ex-
hibition purposes, and none, it is safe to say, has ever been
so replete with interest to the street railway visitor as that
which will be seen at New York this month.

THE STREET RAILWAY ACCOUNTANTS
ASSOCIATION OF AMERICA

The programme of the above association, which will also
hold its convention at the Madison Square Garden Oct. 9-
11, is as follows:

Wednesday, Oct. 9, Madison Square Garden, 10 a. m.
—Address of welcome by Hon. Bird S. Coler, Comp-
troller of the City of New York. Annual address of the
president. Annual report of the executive committee. An-
nual report of the secretary and treasurer. Appointment
of convention committees, resolutions and nominations.
Paper—*“Car Mileage and How to Arrive at It Easily,” by
J. M. Smith, comptroller Toronto Railway, Toronto, Can-
ada; 2:30 p. m.—Paper—“Capital Accounts from the
Viewpoint of the Investor and the Public,” by Col. T. S.
Williams, vice-president Brooklyn Rapid Transit Com-
pany, Brooklyn, N. Y. Report—"Standard Blanks and
Accounting for Material and Supplies,” by F. E. Smith,
auditor Chicago Union Traction Company, Chicago, 111,
chairman.

Iriday, Oct. 11, Madison Square Garden, 10 a. m.—
Paper—"Consumers’ Accounts, Electric Lighting Com-
panies,” by S. E. Moore, comptroller United Traction Com-
pany, Pittsburgh, Pa. Report—"“Standard System of Ac-
counting for Electric Light Companies,” by G. E. Tripp,
general auditor Stone & Webster's Companies, Boston,
Mass., chairman. Annual Report—*“Standard System of
Street Railway Accounting,” by C. N. Duffy, auditor Chi-
cago City Railway, Chicago, Ill., chairman; 2:30 p. m.—
Paper—“Conductors’ Accounts,” by Elmer M. White,
cashier Hartford Street Railway, Hartford, Conn. Report
—Standard Unit of Comparison,” by H. C. Mackay,
comptroller Milwaukee Electric Railway & Light Company,
Milwaukee, Wis., chairman. Reports of convention com-
mittees. Election of officers.

TRANSPORTATION TO NEW YORK

The passenger associations have granted the usual rates
of one fare and one-third for the round trip, on the certifi-
cate plan. To secure this reduction it is necessary to ob-
tain a certificate from the agent when the railroad ticket is
purchased, in the usual way. No stopover is allowed on
return tickets except at Buffalo, where stopover of ten days
will be allowed on tickets from New York. A fee of $1 is
charged for this by the Joint Ticket Agent in Buffalo.

}'ﬁ
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COMPARATIVE REVIEW OF THE STEAM PLANTS OF
THREE LARGE ELECTRIC TRACTION MAIN
STATIONS IN NEW YORK CITY

BY WILLIAM KENT, M. E.

HE three plants referred to in this article are those of

the Metropolitan Street Railway Company, Ninety-

Sixth Street and East River ; the Third Avenue Kail-

way Company at Ningsbridge, 216th Street and Harlem

River; and the Manhattan Railway Company (elevated

railway), Seventy-Fourth Street and East River—all of

them on Manhattan Island. Each one of these stations has

already been described and illustrated in considerable de-

tail in the STREET RAILWAY JoURNAL, the first named in

the issue of March, 1900; the second, in that of January,

1900, and the third in that of January, 19o1; and descrip-

tions, more or less complete, have also appeared in several
other engineering journals.

Each of the plants is a representative of the most ad-
vanced American practice in both steam and electrical
engineering in central station plants, and each of them is
far in advance of any stations furnishing power for electric
traction previously built anywhere in the world, both in
the magnitude of the total power developed and in the
magnitude of the steam and electrical units. It is intended
in this article to review the principal features of the steam
portion of each of these plants, comparing the points in
which they are similar and contrasting their differences.

The general engineering problem to be solved in cach
of these three plants is practically the same. [t is to fur-
nish electric current for moving cars on street or elevated
railways extending the whole length of Manhattan Island,
and also over a large extent of territory north and east of
the Harlem River, in the borough of the Bronx. The
maximum quantity of steam power estimated to be capable
of being furnished by the stations is 66,000 hp by the
Metropolitan, and 100,000 hp cach by the Kingshridge and
Manhattan stations, and provision has been made for a
future enlargement by 30 per cent of the size of the Man-
hattan station when the demand for power shall malke it
advisable.

The solution of the electrical problem reached by the
engineers of each of the three companies is practically iden-
tical. It involves the generation at one point, on tide
water, of the electrical current required for the whole
railway system, the current being three-phase alternating,
of a frequency of 25 cycles per second, the potential in the
Metropolitan and Kingsbridge stations being 6600 volts,
and in the Manhattan station 11,000 volts. These currents
are carried in each case to six or more sub-stations, lo-
cated at convenient points on the lines of the respective
railways, where they arc converted by means of trans-
formers and rotary converters into direct currents for de-
livery to the third rail or to the underground conduit con-
ductors, as the case may be. The location of the main
stations on the river front is for the purpose of securing
water transportation for coal and ashes and an abundant
supply of water for the condensers,

The conclusion to adopt a three-phase alternating-cur-
rent generated at a single station was reached by the en-
gineers of each company only after a careful study of a
great number of other proposed plans and a comparison of
their advantages and disadvantages, both from a standpoint
of finance and that of certainty of continuous operation of
every part of the railway system. .\ statement of the
controlling rcasons in favor of the method of electrical
distribution adopted is given in an article by L. B. Still-
well, electrical engineer, published in the STREET RATLWAY
JournaL of Jan. 5, 19gor. The reason given for the adop-
tion of 11,000 volts by the Manhattan Company instead of
0600 volts, adopted by the other companies, is that the cost
of copper for 11,000 volts is 40 per cent less than for 6600
volts.
voltage. but the net saving is considerable.

The cost of insulation is greater for the higher

Each of the three companies having decided upon having
its main station furnish three-phase alternating current of
a frequency of 25 cycles per second, each also decided
upon alternators of similar construction, viz., a stationary
armature and a revolving field of 40 poles, with a speed
of 75 r.p.m. The size of these alternators differed in
the different stations, but the shafts upon which the arma-
tures are keved are of nearly the same dimensions, all
being hollow-forged shafts of fluid-compressed steel, made
by the Bethlehem Steel Company, and all having main
bearings of the same size, viz., 34 ins. in diameter and 6o
ms. in length.  The shaits are all driven through single
fantail cranks at cach end, with overhung crankpins, no
double cranks being used, and they are all driven by com-
pound condensing engines of Go-in. stroke, fitted with
Corliss drop cut-off valves.
of the shafts and their bearings is somewhat remarkable,
in view of the fact that the size of the alternators and en-
gines, the power transmitted through the shafts and the
total weight upon the shafts are not the same in all the
stations.

The adoption of the moderate rotative speed of 75 r. p. 1.

The similarity of dimensions

ts one of the evidences of safe conservatism which seems
to characterize the designs of all three stations. Corliss
engines have run successfully at 100 revolutions and up-
ward, and piston and slide valves at much higher spceds,
and higher speeds would greatly decrease the size and
cost of engines and alternators for a given power, but it
has scemed wise to the engineers intrusted with the de-
signs to keep well within safe limits of speed in order to
insure greater durability of the valve mechanism and
lessen the danger of breakdowns and the inconvenience of
stoppages for repairs.

In the general design of a whole system of electrical
generation and distribution for traction purposes the worlk
of the electrical engineer may he said to begin at the third
rail or underground conduit rail and to proceed backward
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to the rotating part of the alternator which is keyed to
the engine shaft. The design of the steam engineer begins
at the shaft, which is to turn a given number of revolu-
tions per minute, which is to transmit a given horse-
power to the alternator, and which is to be of such pro-
portions that it will not appreciably deflect under the load
it carries, and proceeds backward to the coal pile. The
size of the combined unit of alternator and engine may be
limited by the state of the art of engine building and arma-
ture building. It is also limited by the facts that the
station as a whole has to be designed with reference to
fluctuating loads, the total power during the period of
“peak of the load” being ten or more times as great as
that required during four or five hours after midnight, that
one or more units may at any time be out of service for
repairs, and that the efficiency of alternators decreases with
light loads, while that of engines decreases both with light
loads and with overloads. While it might be possible,
therefore, to build a station for a maximum capacity of
100,000 hp with only five units of 20,000 maximum hp each,
it would not be a good design, for it would not provide
for one of the units being out of repair during the time of
the peak of the load, and during the time of lightest load,
when only 10,000 hp is required, the one unit furnishing
it would be running at low efficiency.

The prime consideration in the design of such a large
station is certainly of continuous operation; that no acci-
dent, short of an earthquake or a bombardment, shall pre-
vent the station furnishing the full quantity of current de-
sired during the hours of heaviest traffic. A secondary
consideration is that at all times the station shall be run
at the highest economy of fuel and labor. The question of
first cost of plant is of minor importance, since the station
is paid for by issues of stock and not of bonds, and even
some extravagance is pardonable if it tends to certainty
of operation, to economy of running, to durability of build-
ings and machinery, and to fine architectural eftect.

The questions of size and number of units and their
arrangement are capable of any number of different solu-
tions, and it is not surprising that the engineers of the
several plants came to different conclusions concerning
them. The following are the sizes and the numbers of

units designed for the three stations:

Units Kw each Engines, hp  Total hp

Metropolitan ... 11 3,500 normal 4,500 rated 49,500
4,700 maximum 6,000 max. 66,000
Kingsbridge .... 16 3.500 normal 4,500 rated 2,000
5,000 Maximuim 6,250 max. 100,000
Manhattan ..... 8 5,000 normal 8,000 rated 64,000

7.500 maximum 12,500 max. 100,000

The engines selected for the Metropolitan and the Kings-
bridge stations are of the same type and the same general
dimensions, viz., vertical cross-compound, cylinders 46 and
86 ins. x 6o ins. stroke. Those of the Metropolitan
station are designed by the Allis-Chalmers Company, those
of the Kingsbridge station by the Westinghouse Machine
Company, but they are identical in type and are similar in
all their principal features. In each engine the shaft is
of practically the same dimensions, about 27 ft. long, with
a 16-in. hole through it; the bearings arc 3.4 ins. x 6o ins.,
and the diameter in the middle is 37 ins. in the Metro-
politan and 39 ins. in the Kingsbridge engine. The shaft
carries the revolving ficld of the alternator, 16 ft. 8 ins di-
ameter, and also a fly-wheel 28 ft. diameter with a rim
weighing 100 tons, between the high and low pressure
cylinders. At each end of the shaft there is a single fantail
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crank with an overhung crankpin, 14 ins. x 14 ins., the
cranks being set at go degs. The wristpins are also 14 ins.
x 14 ins. The connecting rods are 12 ft. 6 ins. in length,
or 2% times the stroke. The valves are all of the Corliss
type, with the usual releasing gear, with separate eccentrics
for steam and exhaust, and are all set in the heads of the
cylinders. The cylinders are entirely unjacketed, except
that there is a slight jacketing effect due to the steam
valves being in the heads of the cylinders. The governors
are of the ordinary weighted pendulum type. A separate
governor operates a safety stop-valve in the steam pipe,
shutting oftf the steam when the speed of the engine ex-
ceeds the proper rate.

In the Manhattan station the engines are of a different
type from those adopted in the other stations, and from
those hitherto used in any railway power plants. They
are built by the Allis-Chalmers Company.

Each unit of 8000 rated horse-power consists of two
compound condensing engines, one at cach end of the
shaft, with horizontal high-pressure and vertical low-pres-
sure cylinders. The two connecting rods of each com-
pound engine take hold of a single overhung crankpin.
The two cranks, one for each engine, are set at an angle
of 135 degs. with each other. The principal advantage of
this arrangement is that the four cylinders give eight im-
pulses to the shaft at equal intervals of time in each revo-
lution, instead of four impulses, which would be given if
the cranks were at 9o degs. or 180 degs. The uniformity
of angular velocity of rotation produced by this arrange-
ment of cylinders, together with the fly-wheel effect of the
revolving field of the alternator is such that no separate
fly-wheel is needed. The principal dimensions of the en-
gines are:

Cylinders, 44 and 88 ins. diameters and 60 ins. stroke;
shaft, length 25 ft. 3 ins., diameter at hub of alternator
37 ins., at bearings 34 ins., length of bearings 6o ins., hole
throngh shaft 16 ins.; cranks, fantail, 20 ins. thick: crank-
pin fit, 18 ins. x 20 ins.; crankpins, 18 ins. x 18 ins.; cross-
head pins, 12 ins. x 12 ins. Connecting rods, 5.4 cranks in
length; bearing of connecting-rod brasses on crankpin, 18
ins. diameter, ¢ ins. in length; piston rods, 8 ins. diameter ;
distances between center lines of main-shaft bearings, 16
ft. 9 ins., of vertical low-pressure cvlinders 26 ft., of lori-
zontal high-pressure cylinders 27 ft. 6 ins.; clearance, 3
per cent in the high-pressure cylinder, 4 per cent in the
low; recciver volume for cach engine of the pair, 310 cu.
ft.; reheating surface in cach receiver, 773 sq. ft. of 2-in.
copper pipe. At the rating of 8000 hp for the engine unit
of four cylinders and an estimated steam consumption of
13 Ibs. per bp-hour, there are 1.03 sq. ft. of reheating sur-
face per hp and r.12 1bs. of steam reheated per minute
per square foot of reheating surface. There is .0775 cu.
ft. of receiver volume per hp, and the volume is 5.87 times
that of the high-pressure cylinder. The cylinders are not
steam-jacketed.

The valves are double-ported Corliss, driven by the
ordinary Reynolds-Corliss gear, with a single eccentric on
cach high-pressure cylinder and separate eccentrics for the
stcam and exhaust valves of the low-pressure.  The (i-

mensions of the valves are as follows: Purt Port
Diam., Length, width, area,
ns. mns. ins. s(q. ins.
High-pressure steam....... 10 44 ) 176
High-pressure exhaust...... 10 44 234 242
Low-pressure steam........ Tig 83 4 664
Low-pressure exhaust...... 16 83 4% 747
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The governor will control the point of cut-off on both
An auxiliary governor operates a safety-stop
steam valve. DBoth governors are driven by belts, The
frame of the engine is massive, and is designed so that
the compressive stress does not exceed 400 1bs. per sq. in.
The maximum stress on other parts of the engine when
working at 8ooo hp with 150 lbs. steam-gage pressure
and 30 lbs absolute receiver pressure are as follows: high-
pressure cylinder, 1320 Ibs.; low-pressure cylinder, 310
Ibs. 1 high-pressure piston, 2500 Ibs.; low-pressure piston,

cylinders.
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13 1bs. of steam per ihp per hour when developing 8000
lip with steam of 150-lbs. gage pressure, 26 ins. vacuum
and 75 r. p. m.

The calculated weights on the main bearings are: shaft,
65,000 1bs.; revolving part of alternator, 332,000 lbs.; two
cranks, 42,000 lbs.; total, 439,000 lbs., or 107 Ibs. per sq.
in. of projected area of the shaft journals. The rubbing
speed is 6oy ft. per minute. The revolving field of the
alternator is 32 ft. diameter. The distribution of material
is such that its fly-wheel effect is equivalent to a weight of
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2400 1bs; cross-head, 2200 Ibs.; connecting rod, 3500 Ibs.
at neck; piston rod, 3600 Ibs. at root of thread.

The power capable of being developed by this double
engine 1s calculated as follows, the revolutions being 75
per minute: Displacement of two low-pressure cylinders,
03,004 cu. ft. per minute. Horse-power per pound mean
effective pressure, referred to the two low-pressure cylin-
ders, 275.32.

M. E. P. referred

to low-pres.

Displacement per
hp low-pres, cyls.

Horse-power cu. ft. per mm cyls.
7,500 841 27.24
8,000 7.89 20.06
0,000 7.01L 32.69

10,000 6.31 36.32
12,000 5.26 43.57

The guaranteed economy is a consumption of not over

370,000 lbs. rotating in a circle 23.4 ft. diameter. With
this fly-wheel effect, together with the uniformity of crank
cffort produced by eight impulses per revolution, it is cal-
culated that the extreme variation in speed shall not be
greater than three-fifths of one degree per revolution; in
other words, the amount that a point on the rotating field
lags behind plus the amount which it forges ahead of the
position of uniform rotation shall not exceed 3-5 of 1-360
of the circumference.

The shipping weight of each pair of engines is about
1,440,000 lbs., or 180 lbs, per rated horse-power. Each
pair occupies about 2000 sq. ft. of floor space, and stands
38.3 ft. above the floor level. The foundations are of con-
crete, 40 ft. square and 21 ft. high, with an archway 4 ft.
6 ins. through the middle.

The number and size of the engine units constitute the
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principal feature which distinguishes the Manhattan from  given as 4500 hp. The power of compound engines at
the other two stations. If we rate the engines on the same normal loads, other conditions being equal, depends on
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ORIGINAL PLAN OF 216TH STREET POWER STATION, METROPOLITAN STREET RAILWAY COMPANY. ONE-HALF OF THIS STATION IS NOW UNDER

basis, say 30 lbs. mean effective pressure referred to the the size of the low-pressure cylinders. The Manhattan
low-presure cylinders, the Manhattan engines are 8260 engines, with two low-pressure cylinders 88 ins. diameter,
Iip and the engines of the other two stations are only 3933 are 2.1 times the power of the engines of the other two
Iip, although their rating in the published descriptions is stations, with one low-pressure cylinder 86 ins. diameter.
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Comparing the Kingsbridge and the Manhattan stations,
which are ol practieally the same capacity, the former
has sixteen of the smaller units and the latter eight of the
larger units. The Metropolitan station, of .maller ca-
pacity than the others, has eleven of the smaller units.

There does not seem to be any good reason for subdi-
viding the total engine power of a large station into any
greater number of units than eight, providing that the
size of the unit thus obtained does not lead to objectionable
structural difficulties in either the engine or the elecirical
generator.  The Kingsbridge and the Metropolitan sta-
tions being designed some time carlier than the Manhat-
tan, it is probable that the size of the unit was determined
with reference to the largest size of alternator which the
manufacturers at that tinie were prepared to build, viz.,

3500 kw, with one-third overload capacity, and the
engines were designed to suit this alternator. When

the Manhattan station was designed it was found possible
to construct an alternator of 5000 kw normal and 7500 kw
ultimate capacity, with a rotating part 32 ft. diameter,
giving a cireumferential speed, at 75 revolutions, of 7540
ft. per minute, and it was not difficult to design an engine
to drive such an alternator. A two-cylinder engine of the
power required would have cylinders 62 and 124 ins. di-
ameter, the latter being an objectionable size for many
reasons, and it was therefore decided to build a duplex
engine, with cylinders 44 and 88 ins. diameter.

The subdivision of the Manhattan station into eight in-
stead of sixteen units has many advantages. [t makes
fewer units to be taken care of, economizes floor space and
foundations, and simplifies the steam piping. The par-
ticular type of engine chosen, with two horizontal and two
vertical engines, has some advantages besides the one of
giving eight impulses per revolution, already mentioned.
It has a shaft of less length even than that of the engines
of less than half the power, adopted for the other stations,
and it has only half the number of bearings, cranks and
crankpins that are required for two smaller engines aggre-
gating the same power. It has the apparent disadvantage
of larger crankpins with two connecting rods taking lold
of one pin. Whether this is a real disadvantage can be
learned only by experience.

There are some peculiarities in the dimensions of certain
details of the several engines that are worthy of notice.
The piston rods of the Manhattan engines are 8 ins. di-
ameter for both cylinders, those of the other engines are
9 and 10 ins. for the high and low pressure cylinders re-
spectively. The main bearings of all the engines are ex-
actly alike, viz., 34 ins. x 60 ins. The weight on the two
bearings of the Kingsbridge engines, due to shaft, cranks,
fly-wheel and alternator, is about 507,000 lbs., or about 124
lbs. per sq. in. of projected area, while that on the bearings
of the Manhattan engines is 439,000 lbs., or 107 lbs. per
sq. in. of projected area, the effort of the single cylinder of
the other engines. The wristpins of the Manhattan engines
are 12 ins. X I2 ins., and those of the other engines are 14
ins. x 14 ins. Taking the maximum thrust due to the full
steam pressure of 150 lbs. on the piston of the high-pres-
sure cylinder, minus, say, 30 lbs. hack pressure, gives a
pressure per sq. in. of projected area of 1267 lbs. on the
wristpins of the Manhattan engines and 1017 Ibs. on the
pins of the other engines. The crankpins of the Manhat-
tan engines are 18 ins. x 18 ins., giving 9 ins. x 18 ins. for
cach connecting rod, and those of the other engines are 14
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ins. X 14 ins., giving a maximum pressure of 1200 Ibs. per
sq. in. of projected area on the crankpins of the Manhattan
engines and 1017°1bs. on those of the other engines. The
speed of rubbing on the crankpin bearing of the Manhattan
engines is 353 ft. per minute, and that of the other engines
275 ft. per minute.

The ratio of eylinder volumes is 4 for the Manhattan,
and only 3.5 for the other engines. Lven the highest of
these ratios is very conservative in view of recent experi-
ments, which indicate that a much higher ratio, that is, a
much smaller high-pressure cylinder for a given low-pres-
sure cylinder, giving a large terminal drop in the high-
pressure cylinder, conduees to cconomy of steam. The
Manhattan engines being the latest design, they show
some progress in the direction of high ratios, although the
ratio is mueh lower than that advocated by some engineers,
viz., 7 to I.

While therce are many admirable features in the engines
of the Manhattan station, it is not to be expected that they
will be largely copied in the future and become the stand-
ard American type of engine for large plants. Their
guaranteed steam consumption of 13 Ibs. per ihp per hour
is too high to be permanently accepted in electric stations,
when American pumping engines have given a figure be-
low 11 Ibs., and when engines in Europe, with superheated
steam, have given below 10 lbs. The difference between
11 and 13 Ibs. is sufficient to warrant a considerable in-
crease in the first cost of an engine in order to secure it
when coal is as high priced as it is likely to be in New York
City when the impending consolidation of coal companies
is effected.

It may be said that high first cost of engine, with conse-
quent high cost of interest on investment, is not justified
when the load is very variable, when maximum loads are
expected only a few hours in the day, and when perhaps
half of the engines will be idle the greater part of the 24-
hour day; but when half of the engines are to be run 18
hours out of the 24 and one or two engines during the
whole 24 hours, it would appear desirable to design half of
the engines for the maximum possible cconomy, and to
have the other half of cheaper design and lower economy,
to run during the times of peak of the load.

Certain features of the Manhattan engines which are
open to criticism, besides the comparatively low economy,
are the use of horizontal high-pressure cylinders, which
entail greater wear and the use of more oil than vertical
cylinders, besides increased labor of engine tenders due
to having the valve mechanism of the high-pressure cylin-
ders at the floor level and that of the low-pressure on an
elevated gallery: the usc of Corliss valves, those of the
high-pressure cylinder being unsuited to the use of super-
heated stcam and those of the low-pressure cylinders being
of enormous size, difficult to lubricate properly, and, being
unbalanced, probably requiring considerable power to op-
erate them; and the use of two connecting rods on the
same overhung crankpins, with consequent high pressure
per unit of area and high speed of rubbing surface. An-
other feature which may be objected to is the use of belts
to drive both the main governor and the governor of the
safety stop valve.

The important advantage of the Manhattan engines is
the giving of cight impulses of the shaft in each revolution,
due to setting the cranks at 135 degs., but this advantage
can be obtained also by an engine with four vertical cylin-
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ders, with four cranks, two of them double and two single.
The use of two single cranks only, as in the Manhattan
engines, has in its favor simplicity and low first cost, but
otherwise the double cranks would seem to be unobjection-
able. They are universally used in marine practice, in

which the whole power of the engine with four cylinders
in line is transmitted in one direction to the tail shaift
through either four double cranks or one single and three
If this can be done on a steamship, with

double cranks.
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52, 89.7, 96.4, 96.4 ins., stroke 68.8 ins., piston speed 885
ft. per minute, revolutions 77 -+, steam pressure 178 lbs.;
rated hp of each engine 15,000. H. M. S. “King Alfred,”
now building—Two engines, triple expansion, four cylin-
ders, diameters 81%, 433, 71, 81} ins., stroke 48 ins.,
piston speed g6o ft., revolutions 120; steam pressure in
boilers 300 1bs., at engines 250 lbs. ; rated hp of each engine
15,000.

These engines are both rated at about 15,000 hp, that
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CROSS SECTION OF POWER STATION, MANHATTAN RAILWAY COMPANY

its unstable foundation for the main bearings, there would
seem to be no objection in an engine on land, with solid
foundations, to transmitting the power to an alternator on
the middle of the main shait from the two cylinders at
each end, through one overhung crank for the high-pres-
sure cylinder and a double crank for the low-pressure
cylinder.

Land practice in large power plants seems always to lag
behind marine practice. An example of recent marine
practice is shown in the following figures, taken from a
paper by James McKechnie, entitled “Review of Marine
Engineering During the Last Ten Years” (Engineering,
Aug. 23, 190I) :

Steamer “Kaiser Wilhelm der Grosse,” built in 1898—
Two engines, triple expansion, four cylinders, diameters

being presumably the power which is expected to be de-
veloped in driving each ship at its normal speed, but the
same engines for land service with variable loads would
probably be given two ratings, one for normal loads cor-
responding approximately to the most economical steam
consumption per horse-power, and the other to the maxi-
mum load. The engines being of quite different dirnen-
sions and piston speeds and being supplied with steam at
different pressures, their ratings, both for economical and
maximum loads, would correspond to different rates of
expansion. Assuming rates of expansion from 16 to 3o,
back pressure 3 lbs. absolute, with hyperbolic expansion,
and neglecting the effect of clearance and of the diagram
factor, the horse-power developed by these engines would
be as follows for different rates of expansion:
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Mean effective pressure * Horse-power
Rate of Steam Steam Kaiser King
expansion 180 1bs. 2350 1bs. Wilhelm Alfred
30 23:4T 33.68 9,115 10,146
28 2485 3567 0,675 10,745
26 26.48 37.95 10,310 11,432
24 28.34 40.53 11,035 12,210
22 30.48 43-50 11,868 13,104
20 32.96 46.95 12,833 14,144
8 35.90 51.03 13,978 15,372
16 3044 55.05 15,356 10,854

#* Reduced to the low-pressure cylinders,
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Grosse” are but little larger in size, and those of the “King
Alfred” considerably smaller than the Manhattan engines.

To adapt these engines to electric traction service, prob-
ably the best arrangement would be to have the four ver-
tical cylinders in line, each with a double crankshaft, the
crank of each outer cylinder being set at 135 degs. to that
of 1ts adjoining inner cylinder and the cranks of the two
inner cylinders at go degs. with each other. This would
give eight impulses in cach revolution, as in the Manhat-
tan engines. Two alternators might be used, one at each
end of the shaft. each of half the power of the engine unit,
or if it is practicable to build one alternator of sufficient
capacity to utilize the total power of the engine, it might
be set between the two inner cylinders. In the latter case
there need be only two double cranks, single cranks with
overhung pins being used for the outer bearings. and only
four main bearings would be needed, while in the former
case there would be four double cranks and seven main
Learings. In either case only half of the total power of
the engine would be transmitted through each crank fitted
on the short shaft carrying the alternator, while in marine
practice the whole power of the engine is transmitted
through the after crank to the propeller shaft.

The running conditions of such an engine driving an
alternator on land would be much less severe than those
The latter is built on an unstable
foundation, that of the hull of the vessel, while the engine
on land is supported on a solid concrete foundation. A
marine engine has to run constantly for six or eight days
and nights without intermission, and with no opportunity
for inspection and adjustment of the bearings, while in a
large power plant on land each engine may be stopped for

of a marine engine.
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FRONT END AND SIDE ELEVATIONS OF 8ooo HP MANHATTAN UNIT

There seems to be no good reason why either of these
engines would not be well adapted for a power station.
Either would develop in the neighborhood of 11,000 hr at
the most economical rate of driving and 16.500 at maxi-
mum load, or 374 per cent more than the Manhattan duplex
engines, while the engines of the “Kaiser Wilhelm der

several hours each day. The marine engine has to be de-
signed for economy of space occupied and for minimum
weight consistent with strength, giving small factors of
safety, while no such considerations limit the design of the
land engine.

The owners of an ocean-going vessel say to the engine
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huilders, “You must build us an engine of greater power
than was ever built before, yet it must occupy the mini-
mum of space and be of minimum weight ; it must run for
cight days and nights without stopping ; it must economize
fuel to the utmost degree, and it must run with practically
no oil.” The owners of an electric power station say, “We
want an engine which is a copy of the largest one you have
vet built (that is an engine of half the power of the largest
marine engines) ; we want it heavy and strong, and the first
consideration is that it shall give the least possible trouble
to our engineers.” Kach purchaser gets what he asks for,
and the result is rapid progress in marine practice and
great conservatism and slow progress in land practice.
The power station gets an engine of great size and weight
per horse-power developed, with slow rotative speed, in-
volving large size and cost of alternators, large founda-
tions, and large space occupied. It has unbalanced rotating
slide valves, uses low steam pressure (150 lbs. when the
boilers can easily carry 200) without superheating, and
only two stages of expansion; and its maximum steam
economy is 13 Ibs. per ihp per hour. An engine to do the
same work based on the lines of the latest marine practice
would be triple or quadruple expansion, with steam of 200
Ibs. highly superheated, balanced valves (poppet valves
would be the better form for superheated steam), not less
than 100 r. p. m., involving smaller size and weight of both
engine and alternator for a given horse-power, less floor
space, smaller foundations, and smaller building, and the
steam consuniption would be between 10 and 11 1bs. per ihp
per hour when driven at its most economical load. Such
an engine will run with almost no cylinder oil, so that
surface condensers can be used and the water condensed
from the steam returned to the boilers, saving the great
cost of city water, which is estimated to be $50,000 or more
per year in one of the three large plants here described.
Such engines are likely to be adopted before long in large
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two cylinders, both vertical, are placed side by side, with a
single crank for the high-pressure cylinder and a double
crank for the low-pressure. There are two main bearings,
27 ins. x 42 ins., and the shaft is continued beyond the low-
pressure cylinder to an outboard bearing 30 ins. x 56 ins.
The extended shaft carries a fly-wheel weighing 240,000
Ibs. and an armature next to the outboard hearing weighing

ONE OF THE 8ooo-HP UNITS IN THE MANHATTAN STATION

110,000 1bs.  The shaft is hollow forged, and its diameter
at the hub of the fly-wheel is 28 ins., and at the hub of the
armature 35 ins. Corliss valves are used for both cylinders.

It only needs the addition of two more cylinders, one an
intermediate and the other a low-pressure cylinder, with
one single and one double crank, these cranks being set at
an angle of 135 degs. to the other two, the removal of the

IZONTAL CYLINDER %4

CEN

HOR!

power stations, and then the engines of these three large
plants will be regarded as magnificent examples of a transi-
tion period in power plant engineering.

Already there are signs of development of the design of
engines for large power plants in the direction above ndi-
cated.  The Allis-Chalmers Company (successor to the
IEdward P. Allis Company) is building an engine rated at
4000 hp for the Brooklyn Rapid I'ransit Company, of which
the following are the principal features: The engine is
a two-cylinder compound, with cylinders 42 and 86 ins. di-
ameter by 60 ins. stroke. Ratio of cylinder volumes, .4.19;
steam pressure, 175 lbs.; revolutions per minute, 75. The

ELEVATION OF MAIN ENGINE SHAFT, MANHATTAN RAILWAY POWER STATION

fly-wheel and putting in its place another armature, the
use of steam at 200 Ibs. and a speed of go r. p. m., to convert
this 4ooo-hp engine into a 10,000-hp triple-expansion en-
gine, giving the shaft eight impulses per revolution. With
balanced poppet valves and superheated steam it will run
with an economy far superior to that of the qooo-hp engine,
and it will cost much less per horse-power, both for engine
and alternator, as well as for foundations and for space
occupied. Tf the present dimensions of high and low-pres-
sure cylinders are retained and the intermediate eylind:r is
made 71.4 ins. diameter, the ratio of volumes of the high
to the two low-pressure cylinders will be as 1 to 8.38, and



452

the ratios of high to intermediate and of intermediate to low
will be as 1 to 2.895.

The change from Corliss to poppet valves, with the use
of superheated steam, has already been adopted in the
high-pressure cylinders of the most recent designs of both
the Westinghouse Machine Company and the Allis-Chal-
mers Company, so that all the elements needed for the pro-
duction of the proposed 10,000-hp engine are found in ex-
isting designs. The eight engines recently ordered of the
Allis-Chalmers Company for the Rapid Transit Subway in
New York City have poppet valves in the high-pressure
cylinders and Corliss valves in the low. The style of engine
is the same as that used in the Manhattan station, each
engine consisting of two component engines operating on
one shaft, with a 5ooo-kw alternator in the center, each
component having a horizontal high-pressure and a vertical
low-pressure cylinder. The dimensions of the cylinders
are 42 and 86 ins. x 60 ins.; revolutions per minute, 75;
steam pressure, 175 to 200 Ibs. Tt is expected that the pop-
pet valves will operate without excessive use of oil with
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on this theory, and have adopted jet condensers instead of
surface condensers. Objection is made to surface con-
densers not only on account of the difficulty of removing
oil from the water of condensation, but because a surface
condenser is a troublesome thing in itself, being liable to
leaky tube ends and to general corrosion.

In the Manhattan and Kingsbridge stations, however,
provision has been made for the substitution of the jet
condensers by surface condensers at some future date,
whenever a satisfactory method of removing the oil from
the water of condensation can be found.

The necessity of the removal of oil from boiler feed
water is apparent when it is known that it is apt to form
a coating on the tubes of the boiler, which acts as a non-
conductor of heat and causes the burning out of the tubes.
The possibility of its removal without going to the great
expense of chemical treatment and removal by filtration
of the gelatinous mass formed by such treatment is one
upon which there is great difference of opinion among en-
gineers. Several kinds of apparatus for separating oil

MAIN ENGINE BEARINGS, MANHATTAN RAILWAY COMPANY

stean superheated to 500 or 550 degs. It.  The rated horse-
power of each pair of engines at their best cfficiency is
7500, and at maximum output I1,000.

CONDENSERS

Fach of the three stations under consideration has a
different arrangement of condensing apparatus.  The
Metropolitan station has a surface condenser for cach
engine, the Manhattan a jet condenser for each engine, and
the Kingsbridge a large jet condenser for each four engines.
The locations of these condensers are shown in the draw-
ings.

Although the Metropolitan station has surface con-
densers, no provision has been made for returning the water
of condensation to the boilers, it heing considered cheaper
to buy fresh water for the boilers from the city supply than
to go to the expense of installing oil separators and filters,
which are necessary to take the oil out of the water of con-
densation and make it fit to be used in the boilers, and to
pay for the labor required to keep them in order. If it is
a fact that it costs less to buy fresh water than to purify
the water from the condensers from the oil it contains,
there would seem to be no good reason for using surface
condensers. The designers of the other stations have gone

from the steam before it reaches the condenser are in the
market, and also filters for removing oil from the water
after passing the condenser, and they are reported by those
using them to be giving good satisfaction. The makers of
cne of these filters, the Rankine, give a list of about seventy-
five plants where it is used with land boilers, including
the Chicago Edison Company, 4000 hp, and the City of
London Electric Light Company, 8ooo hp. They are chiefly
used, however, in England and other foreign countries,
and American engineers have been very slow in adopting
them.

The eleven surface condensers at the Metropolitan sta-
tion are rated at about 5000 hp each, and have 8000 sq. ft.
of condensing surface, or 1.6 sq. ft per rated hp. Each
contains 2600 seamless drawn tubes of Muntz metal (60
copper, 40 zinc) I in. outside diameter and 12 ft. long.
The water passes through the tubes, entering at the bottom,
and baffle-plates cause it to pass three times through the
length of the condenser. Steam enters at the top.

The condensing apparatus at the Kingsbridge station is
somewhat novel in design and arrangement. The follow-
ing description was given in the STREET RAILWAY JOURNAL
of Jan. 6, 1900 :

The condensing plant is a central elevated jet plant, so
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arranged as to admit of the substitution of surface con-
densation at such time as it may be desired to reclaim the
feed-water, which in this plant will be worth upward of
one hundred thousand dollars per year. The large exhaust
trunks, some 54 ins. in diameter, lead from the four sec-
tions, each serving four engines. Provision is made for
free exhaust through a smaller auxiliary trunk, for each
pair of sections, carried through the roof independently.
The main trunks lead to their respective elevated jet con-
densers of the Worthington type, and are so connected as
to enable any three to carry the full load, while one is cut
out for cleaning or repair, or any one may be cut out singly,
to prevent abnormal leakage on any trunk from affecting
the vacuum on the others. The condensers are operated
on the dry-air system, the injection water being handled
by four large centrifugal pumps, operated by Westing-
house compound engines, which serve the condenser heads
at an elevation of about 48 ft. The water passes through
elevated air coolers, where it surrounds brass pipes, in
which the air is cooled until its volume is reduced by about
one-half; it is then exhausted and the vacuum maintained
by close clearance air pumps of the fly-wheel type, with
positively actuated valves.”

There is, no doubt, some saving in first cost in having
the sixteen engines served by only four condensers, located
centrally, but it may be questioned whether it is desirable
to have the exhaust trunks, which are under the external
atmospheric pressure outside with vacuum inside, as large
as 54 ins. diameter and of as great length as the central
plant requires. It also seems somewhat hazardous to lo-
cate the condensers so close together, since an accident
such as the bursting of a steam pipe or the falling of a
weight from the traveling crane, which might damage one
condenser, might cause a shock which would put them all
out of service at once. An arrangement with one condenser
to each engine or pair of engines in close proximity, with
cross-over pipes leading from one exhaust main to another,
to permit the diversion of the exhaust steam from any
condenser that might be out of service to the other con-
densers, would appear to be preferable to the central con-
densing plant.

In the Manhattan station there is one independent jet
condenser for each engine, so arranged that each can be
modified into a surface condenser whenever in the future
it may be found practicable to extract the cylinder oil irom
the water of condensation. Vertical triplex air pumps are
used, driven by electric motors at a speed of about 30 r. p.
m. It is expected that 1o to 15 revolutions will be sufficient
with surface condensers. When these are used a centrifu-
gal circulating pump can be attached to the free end of the
motor-driven pump shaft.

In the Manhattan station the intake and outlet tunnels
for the condensing water are built in the concrete founda-
tion under the basement of the engine room. The intake
tunnel is 8% ft. wide from the rear end of the huilding to
the front, where it increases to 14 ft. wide from the building
to the river, where there is a screen pit with two screens
sliding in guides so that they may be removed for
cleaning. The cutlet tunnel is 5 ft. wide. Tt is parallcl
to the intake tunnel under the building, but the two tun-
nels diverge outside, so that they are 85 ft. apart at the
river, so that the outflowing warm water may not have
any chance of mixing with the cold intake water. Similar
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arrangements of the tunnels arc made at both of the other
stations.
BOILERS

All three of the stations have adopted the same type of
boiler, and all the boilers have been furnished by the same
manufacturers, the Babcock & Wilcox Company, although
boilers of the same type and identical in nearly every de-
tail are built by other makers. No fault can be found with
the selection of this type of boiler. It represents the most
advanced practice in boiler design and construction all
over the world. The general features of the type are a
nest of 4-in. water-tubes 18 ft. long, inclined about 15 degs.
from the horizontal, two or three horizontal water drums
36 or 42 ins. in diameter, and staggered headers connecting
the tubes to the drums. The structural details of the
boiler built by the Babcock & Wilcox Company which dis-
tinguish it from boilers of the same type built by other
makers are the forged-steel headers and the forged-steel
connections between the headers and the drums. The
boiler of standard dimensions is guaranteed for 200 Ibs.
working pressure.

The size and arrangement of the tubes in these boilers is
not the same in all the stations. The boilers for the Metro-
politan station were originally designed to have fourteen
sections, each of nine tubes high, 18 ft. long, with two 42-
in. drums, with 2650 sq. ft. of heating surface, rated at 265
boiler hp, a horse-power being defined as equivalent to an
evaporation of 34% lbs. of water from and at 212 degs. per
hour. Most of the station was equipped with boilers of
this size, but before the last lot of boilers were ordered for
the third floor of the station it was concluded to pile more
heating surface on the same floor area and the same grate
surface, and the sections were made twelve tubes high in-
stead of nine, giving the boiler about 3500 sq. ft. of heating
surface, and making its rating 350 hp.

The boilers of the Manhattan and Kingsbridge stations
are exactly alike. They are twenty-one sections wide, in-
stead of fourteen as in the Metropolitan station, and have
three 42-in. drums. FEach contains about 5200 sq. ft of
heating surface and is rated 520 hp.

The grate surfaces, as ordinarily measured being the
width between the walls by 7 ft. long, are 593 sq. ft. in
the Metropolitan boilers and &8 sq. ft. in the Manhattan
and Kingsbridge boilers. The ratio of heating to grate
surface in the latter is 50.1 to 1; in the boilers on the third
floor of the Metropolitan station 58.8 to 1, and in those on
the first and second floors 44.5 to 1.

Roney mechanical stokers, however, are used instead of
plain grates in all the stations, and the arcas measured on
the slope of the stoker grates are: Metropolitan, first and
second floors, 52 sq. ft; third floor, 57 sq. ft; Manhattan
and Kingsbridge stations, 115 sq. ft; and the corresponding
ratios of heating to grate surface are respectively 51.0,
61.4 and 45.2 to 1. The corresponding amounts of stoker
grate surface per rated horse-power are respectively 0.196,
0.163 and o0.221.

The boilers are all rated on the basis of 10 sq. ft. of heat-
mg surface per horse-power, but it is evident that the
power they are capable of developing will depend more on
the area of grate, on the kind of coal, and on the force of
the draft than upon the heating surface.

T.et us make a calculation to determine how fast the coal
must be burned under these boilers in order to develop
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their rated horse-power, assuming two kinds of coal of dif-
ferent heating values, and also to determine the horse-
power that may be developed in emergencies, assuming an
emergeney rate of combustion.  The results are as follows:

Anthracite
Clean Buckwheat

Semi-
Kind of Coal Bituminous

Ileating value per 1b. combustible,

0 I e e 15,700 15,000
Per cent of ash and moisture...... 10 16
Heating value per 1b. coal, B. T. U. 14,130 12,600
B. T. U. utilized by boiler, assum-

ing cfficiency = 65%. B.T. U. 0,185 8,190
[iquivalent evaporation from and

at 212 degs. per b, coal, Ibs. .. 0.51 8.48
Lbs. coal per hp (1 hp = 34.5 1bs.

from and at 212%), 105 ccn. . 3.61 4.07
Rate of combustion, 1bs. per sq. It.

of grate, required to develop

rated hp—
1. If grate surface == 0.196 > hp, 1bs. 18.4 20.8
2. o ' ==0.163 X hp,lbs. 22.1 2B0
= - % = @221 X hp,lbs. 16.3 18.4
Per cent above rated power that

boilers will develop in emer-

gencies, with forced blast, if 30

Ibs. of coal is burned per sq.

it. of grate per hour, assum-

ing efficiency reduced to 60%—
1. If grate surface = 0.196 X hp, %. 50.5 33.1
2 “ “ = o0.163 X hp, %. 25.3 10.8
3 ¢ “  =o.221 X hp, %. 69.9 30.5

The efficiencies assumed in the above calculations, 65
and 60 per cent, may seem rather low in view of the fact
that from 70 to 75 per cent is frequently obtained in boiler
tests, but they are about as high as can be expected in
cveryday running. The boilers on the third floor of the
Metropolitan station, however, will probably give higher
efficiencies than the other boilers at rapid rates of com-
bustion, on account of their higher ratio of heating to grate
surface.

The proportions of the hoilers of the Manhattan and
Kingsbridge stations appear to be better than those of the
Metropolitan station, for they allow of the hoilers being
driven to their rated capacity with a rate of combustion of
only 16 to 18 Ibs. of coal per sq. ft. of grate per hour. This
moderate rate of tombustion, requiring only moderate
draft, is conducive to ease of running and long life of
stokers, and to less danger of having air holes through the
bed of coal than exists with rapid driving. It also gives
much greater available capacity for overloads, 70 per cent
above rating with semi-bituminous coal and 50 per cent
with anthracite. Making the sections twelve tubes high
instead of nine on the third floor of the Metropolitan sta-
fion increases the efficiency of the boilers for overloads,
but does not greatly increase their capacity. since the grate
surface is increased but little. Making the boiler twenty-
one sections wide instead of fourteen increases the grate
and heating surfaces in the same proportion. A hoiler
twenty-one sections wide is also more economical of ground
space and of setting than one fourteen sections wide. The
former utilizes in width of grate surface about 75 per cent
of the whole width of a battery. including the width of the
passage hetween adjoining batteries, and the latter only
about 64 per cent. A boiler with sections nine tubes high
18 better than one twelve tubes high in that it can be run
at its rated capacity with less draft pressure, giving greater
case in firing and longer life of the stokers, besides giving
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much greater capacity for overloads, but it costs more for
a given rated horse-power, for boiler, setting and ground
space.

The number and arrangement of the boilers in the three
stations is as follows: In the Metropolitan station there
arc three floors, with twenty-nine boilers on each floor.
The boilers are in two rows, with fronts facing each other,
scven batteries of two boilers cach being in one row and
seven batteries and a single boiler in the other. In the
Manhattan station there are two floors, with thirty-two
boilers in each, in two rows, and cight batteries of two
hoilers each in each row. In the Kingsbridge there are also
two floors, thirty boilers on cach floor, in two rows, cight
batteries in one row and six batteries and two single boilers
in the other. The arrangement in the several stations is
clearly shown in the ground plans.

The question of putting hoilers on two, three or more
floors in a building is usually one of halancing the cost of
eround against the cost of foundations and huildings, and
the solution of the question will differ in different locations.
In the Metropolitan station the arrangement of the boilers
on three floors was probably adopted because on the lim-
ited ground area available there was not room to locate the
desired number of hoilers on two floors.

The total hoiler power of the stations is as follows:

Total H. P. Horse Power a
No. of Rated  at 10 sq. ft Grate at 4% H.P.
Boilers H.P. each heating Sur- Surface  per sq. ft. of
face per H.P. (Stoker) Grate
Metropolitan ..... 87 (av.) 2g0 25,230 4,669 21,143
Manhattan ....... 64 520 33,280 7.360 33,120
Kingsbridge ...... 60 520 31,200 6,000 31,050

Taking the maximum output of the engines at the Metro-
politan station at 66,000 hp and at the other stations at
100,000 hp, we obtain the following figures for heating
surface and grate surface per horse-power (maximum)
of engines:

Heating Surface
per Engine H.P.

Grate Surface

Engine H. P.(Max)
per Engine H.P.

pet sq. ft. Grate

Metropolitan . ..... .. 3.82 0707 14.14
Manhattan, c:s:eoves0s .33 .0736 13.59
Kingsbridge ........ 3.12 0690 14.49

The boilers at the Metropolitan station have the most
liberal allowance of heating surface, and should therefore
¢ive higher efficiency at a rate of driving corresponding to
the maximum engine load than the boilers at the other sta-
tions ; but the Manhattan boilers, having a more liberal al-
lowance of grate, should be capable of being driven at
higher rates during the peak of the load or in emergencies.
The boilers at the Kingsbridge station have both less heat-
ing surface and less grate surface per horse-power of maxi-
mum rating of engines than those at the other stations.
For emergencies, therefore, they will require a stronger
draft, and may be expected to show lower economy.

STOKERS

Roney mechanical stokers are used in all the stations.
They receive their coal through vertical cast-iron pipes
from the coal bins overhead. It is estimated that a boiler-
room force of ninety men will be required in the Manhattan
station, and that 270 men would be required if hand firing
were to be adopted.

CHIMNEYS, FORCED DRAFT AND ECONOMIZERS

The size and arrangement of the chimneyvs and econo-
mizers and forced-draft apparatus differ considerably at
the three stations. At the Metropolitan station there are
no economizers nor blowers for forced draft, and the whole
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draft of the station is furnished by a single chimney 353
ft. high and 22 ft. internal diameter, At the Manhattan
station there are four chimmneys, each 278 ft. high and 17
ft. inside diameter, with sixteen economizers, and forced
draft is used as an auxiliary, the blast being delivered un-
der the ashpits of the boilers. At the Kingsbridge station
there are four chimneys, each 200 ft. high and 12 ft. inside
diameter, with sixteen cconomizers, and forced draft on
the induced system, exhausting fans being used between
the economizers and the chimneys.  In the Manhattan sta-
tion the chimneys are large enough to give all the draft that
is required in ordinary running conditions, and the forced
draft is only a provision for emergencies, such as very
heavy overloads, poor coal, or one chimney being out of
service for repairs. In the Kingsbridge station the chim-
neys are of insufhcient size for driving even tlhie normal
load, and forced draft is to be used as an auxiliary.

A well-built chimmney ought to last a hundred years
without repairs, but there is always the possibility of an
accident, such as damage by lightning, or the falling of
the interior lining, which happened a few years ago in the
Houston Street cable railway station, and it therefore does
not seem wise to make the running of a central power piant
of 66,000 hp depend on a single chimney, as in the Metro-
politan station. The use of four chimneys, as in the other
stations, is undoubtedly a better plan. It gives shorter,
smaller and more direct flues than a single chimney.

The chimneys may be compared by the use of the
writer’s formula for chimmneys, viz.: Hp = 3.33 (A —
0.6 VA) VH, where A = arca in square fect, H = height
in feet, and Hp the horse-power taken as equivalent to the
burning of 5 1bs. of coal per hour. We thus obtain the

following :
H.P.of Approx. Coal Burning
; Joilers at Capac’ty per hour
Height Area Rated 472 H,P. of Chim-  of Grate
ft. sq. ft. H.P. of per sq. ft. ney =area x20
Chimney Grate = H.P x5
Metropolitan (1). 353 380.13 22,562 21,143 111,810 03.3%0
Manhattan (4)... 278 007.02 47,060 33,120 253.300 147,200
Kingsbridge (4). 200 45240 19,304 31,050 06,520 138,000

I'rom these figures it appears that the single chimmey
of the Metropolitan station is ample in size to develop
more than the rated power of all the boilers, and probably
from 10 per cent to 20 per cent in excess of the rated
power; that the four chimmneys of the Manhattan station
have a capacity of 4o per cent or 50 per cent in excess of
the boiler capacity, thus making forced draft unnecessary
except in extreme emergencies, and that the four chim-
neys at the Kingsbridge station are not nearly large
enough to develop the rated power of the boilers without
the assistance of mcchanical draft.

It is probable that the selection of the comparatively
small and light chimneys for the Kingsbridge station (only
the lower half of these chimmeys is built of brick, the upper
half being steel) was largely due to the difficulty of secur-
ing a good foundation for tall and heavy brick chimneys.
The whole of the Kingsbridge station is built on piles,
while the other two stations are on solid rock. Iixcept
for this reason it would seem better to have large brick
chimneys, as in the Manhattan station, and not to have to
rely on forced draft.

The chimneys of the Manhattan station deserve especial
notice.  They are built of radial or segmental brick, by the
Alphons Custodis Chimney Construction Company. The
base is octagonal, 26 ft. 6 ins, hetween the parallel walls,
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73 ft. high, 5 ft. thick, of hard burned brick, lined with in-
dependent hollow firebrick walls, supported in sections 10
ft. high on corbeled shelves, to allow of expansion. The
shaft is of the Custodis shape, of brick, 4 ins. high, 6 ins.
wide, and fiom 6 ins. to 12 s, long; it is 32 ins. thick at
the bottom and 8} mns. at the top. The foundations are 33
ft. square, of concrete, with a grillage of old go-lb. rails
laid 2 ft. centers, which is used on account of the scamy
nature of the bedrock.  The four chimneys contain 30,000
cu. ft. of concrete and 204,000 cu. ft. of brickwork. They
were begun on July 11 and completed Dec. 16, 1900.

ECONOMIZERS

No cconomizers are used in the Metropolitan station.
[ach of the other stations is provided with sixteen Green
cconomizers, having a total of 8192 tubes in the Manhattan
station and g6oo tubes i the Ningsbridge station.  In the
Kingsbridge station the total external fire surface is 115.-
200 sq. L., or 0.37 sq. ft. to ecach square foot of boiler-heat-
ing surface. It is voticeable that the Kingsbridge station
has larger economizers than the Manhattan, but fewer
boilers (sixty) as compared with sixty-four in the latter
station.  In the Manhattan station the use of economizers
is more esscntial than in the other stations, for the reason
that the auxiliary machinery is motor driven, instead of
steam driven, and therefore there 1s no exhaust steam
available for heating the feed-water, and there are no pri-
mary heaters between the main engines and the condens-
ers.

FEED-WATER SUPPLY—FEED-WATER HEATING

In all the stations the feed-water is taken from the city
mains. In the Manhattan station a centrifugal pump is
installed to take salt water from the intake tunnel to the
condensers in case the city supply should at any time be
shut off. There are also four large storage tanks of 1000
gals. capacity each, and eight large surge tanks in the basc-
ment, corresponding to the eight power units, which re-
ceive the feed-water from the city mains and give it some
preliminary heating by mixing with it the water of conden-
sation from the main steam pipes, the reheaters of the en-
gine receivers and the water used in the water jackets of
the main engine bearings. This heating prevents the cold
feed-water from sweating the pipes at the eutering end of
the cconomizers. The storage tanks and surge tanks will
hold enough water to run the station four hours.

In the Metropolitan and Kingsbridge stations there are
no surge tanks, and the water is warmed by primary
heaters located between the engines and the condensers.
In the Metropolitan station the water goes from these
heaters to the boilers. In the Kingsbhridge station it
passes first to primary heaters, then to the auxiliary heaters,
which completely utilize the heat of the exhaust steam from
the auxiliary machinery, and then into the economizers. In
the Metropolitan station the exhaust from the air pumps,
driven by single-cylinder engines, is taken into the receivers
of the main engines, and is thus used over again in the
low-pressure cyvlinders of the main engines.

ELECTRICALLY-DRIVEN AUXILIARIES

As has heen stated, the auxiliary machinery, such as
air pumps, boiler-feed pumps, blowers, exciters, etc., in
the Manhattan station is driven by electric motors, while
in the other two stations it is steam-driven. The advan-
tages of electrically-driven auxiliary machinery are stated
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to be cleanliness, absence of heat and leakage from pipes,
less labor in operation, less cost of repairs and greater
economy in consumption of power. It is questionable
whether the statement as to power is accurate. If the heat
of the exhaust steam from steam-driven auxiliaries can
be utilized in heating the feed-water from the temperature
in the surge tank to, say 200 degs., the net cost of power
for running the auxiliaries should be smaller than that of
driving them electrically.

COAL BINS—COAL AND ASH CONVEYORS

At all the stations coal is received in barges and is ele-
vated to a pocket in a tower on the dock, whence it is run
through a crusher.
chain of traveling overlapping buckets, on the McCaslin
system, to coal bins in the top of the boiler house. In the
Metropolitan station the bins have a storage capacity of
0000 tons; in the Manhattan station, 15,000 tons, and in
the Kingsbridge station, 12,000 tons. The bins are of
massive construction, with bottoms of sheet steel lined
with concrete to prevent corrosion. They may be flooded
with water in case the coal should take fire.

The ashes fall from the ashpit of each boiler through
vertical pipes to the basement of the boiler house, where
they are received in cars, run out to the tower on the dock
and stored in a pocket until they are dumped into a barge
for removal. At the Manhattan station the ash bin has a
capacity of 1200 cu. yds. In addition to the coal convey-
ors at the Manhattan station, there is a large freight ele-
vator, capable of lifting a horse and cart to the boiler-floor
levels, to be used in case of the failure of the regular coal

supply.

It is then conveyed by a continuous

LIVE-STEAM PIPING

The steam piping of a large power plant is one of the
most troublesome clements to design properly so as to
avoid the dangers due to expansion and contraction and
to water pocketing. TIn all of these stations the piping has
been designed with great care to avoid these dangers, and
also to make provision against stoppage of more than one
of the engines in case of an accident to any portion of the
piping. The connections from the boilers to the engines
are made ac direct as possible; the pipes are all of moderate
diameters; bends are of long radius, and there are no ex-
pansion joints. The flanges of all pipes over 6 ins. in di-
ameter are of wrought iron or steel. The system of piping
in the Kingsbridge station, shown in the drawings. is well
worthy of study. Tt is as follows:

The piping is run on the system of equalizing mains,
connected on the cne hand to the boilers through feeders,
and on the other to the engines through separating re-
ceivers, so as to permit the entire system to be com-
posed of piping of substantially the throttle diameters, no
pipe carrying much over the capacity of one engine. This
avoids the necessity of very large valves and fittings, while
conducing to an equal distribution of steam and pressure
with a substantially uniform flow.

The design for accomplishing this, as shown in the
¢ground plan, consists of dividing the station into quarters
of four units each; then connecting each set of four units
by an equalizing main of 2o-in. pipe, served by four feed-
ers of 16-1n. pipe, which deliver steam from the respective
quarters of the boiler plant. From the connecting head-
ers of the boiler drums of each upper battery of two boilers
two &-in. branches join to form a feeder 12 ins. in diameter,
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which sweeps over and drops to a point where it is joined
by a similar feeder from the corresponding battery imme-
diately below; these two feeders then forming one of 16-in.
pipe, which crosses the engine-room basement to an equal-
izing main. Each quarter of the boiler plant, with its re-
spective quarter of the engine plant, will thus be inde-
pendent of the other quarters, but adjacent longiti:dinal
quarters will be connected through a by-pass so that each
may serve the other.

The arrangement of the valves is such that any portion
of the pipe, or any fitting or joint, may be repaired or re-
newed without interfering with the operation of the plant
as a whole, and without cutting more than one engine or
feeder out of service at one time. Expansion and contrac-
tion is provided for by careful design, proper anchoring,
and by the flexibility of long-sweep bends.

The live-steam piping is free from pockets whether
valves are open or closed, except in the equalizing mains,
which are intentionally pocketed for drainage. The dead
ends at closed throttles of engines are to be continuously
drained and kept hot by connections running from the
separator drips to the drains from the equalizing main
pockets, and then by “Holly system” returns to the boilers,
thus providing a continuous automatic drainage, for the
entire steam system, to the boilers without moving mech-
anism.

In the Manhattan station the boiler plant is divided into
eight groups of eight boilers each, corresponding to the
eight engine units. Between the boilers and the wall
dividing the boiler-room from the engine-room, and oppo-
site each group of boilers, there is a short header 18 ins. in
diameter. The pressure in adjoining headers is equalized
by bent pipes connecting them. A steam reservoir 36 ins.
in diameter, 24 ft. long, is located near each engine, and
from it a pipe runs to the high-pressure cylinders.

AUXILTARY MACHINERY

Space will not permit a discussion of the great variety
of auxiliary apparatus used in the three steam plants. It
has all been described before in the papers referred to at
the beginning of this article. It includes the boiler-feed,
air and circulating pumps, the cold and warm-water and
steam-drip piping, the water meters, the flues leading from
the boilers to the economizers and chimneys, with three
dampers and by-passes, the oiling systems, the exciters for
furnishing current to the alternators, some of them being
steam and others motor-driven, etc.

GENERAL ARRANGEMENT OF THE POWER PLANTS

The arrangement of the several elements in each of the
stations is clearly shown in the illustrations accompany-
ing this article. Especial attention is called to the four-
division plan of the Kingsbridge station, which was de-
signed by Westinghouse, Church, Kerr & Company. The
plant is divided into four sections of four power units each.
Each section occupies one-quarter of the boiler house and
one-quarter of the engine house. IEach has its own inde-
pendent flues, economizers, stack, induced-draft machinery,
exhaust leads and condenser. Equalizing flues allow each
stack to be relayed to the other stack on the same side of
the house. The steam piping, constructed on the equaliz-
ing-main system, is so connected that one section may re-
lay the other three, and the condensers are so connected as
to work as one unit, or either one may be cut out and the
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PRINCIPAL DIMENSIONS OF THE ENGINES, ETC., IN THE THREE
POWER STATIONS,

Name of Station..___._.__ Metropolitan !

% 96th St. and East
""""""""" River
{EUO’ x 24" av, =
""""" 48,800 sq. ft.
B 5 25 Ay .
Size of boiler room,interior ::C’}("zﬁ‘l)‘&‘,”;?oﬁr“
% 110" x av, R =
""" 24,420 «q. ft.
% 6,600 volts,
'*i 500 kw.

Size of engine room

Electrical output, nomina]

Engines, number_.____.... 11
P. each,rated._... 4,500
maximun 6,000
H, P. rotal, rated. ... 49,500
maximum 66,000
Vert. cro:s comp.
TYPE coccommnmmceannn 2 cyl.
Valves wowmsasmcswaved Corliss
Size of cylinders. 46 and 86 x 60 in.
Revs, per minute._ 75

Steam pressure... ‘ 160 1bs,
Receiver, heat'g s
Piston rods, dlameten
Connect’g rods, length
Crank pins
Wrist pins
Shaft, length. .

20 ft. 4 in.

max. diam._ . 37 in.
bearings ... 34 x 60 in.
Weight on two bear’gs  _....eo.al
Fly-wheel, diameter._. <\ ft.
wt. of rim 100 tons
Alternator, wt. of field 65 tons

§ 11, surface

Condensers__
Boilers, No

1 8,000 sq. ft, each
R

‘
1st and 2d floor,
265 3d floor, 350
Tubes high ... |2d ﬂoor 9,3d ﬂoor,l’
Sections wide. ... 14 14

2 2 s |
Stokers, grate surface, each { .&Qﬁﬁ; i7 ;j] ffl[

Chimneys . 1—353 x 22 ft.
Fan blowers.o.coococanan None
Blast pressure, ins.of water None
Economizer S..c-cw-nseann None
Feed water heaters __ Primary heaters
Auxiliaries, driven by Steam
Maximum H.P of engines
per sq. ft. of area of | i
Buildine sessmszs- 1.375
Engine room_... . 2703
Boiler floors. ... 1.394

Manhattan

74th St. and East
River
204’8 x av, 404 =
82416 sq. ft.
104727 x 4087, 2
ils., C\Lh 4-,a(l()

93 (3" x 399 L=
37,107 sq. ft.
11,000 volts,

40,000 kw,
8

8,000
12,500
64,000
100,000
Duplex,comp.,4 cyls
2 hor. 2 vert., 2
cranks at 135°
Corliss
44 and 88 x 60 in.

75
150 1bs.
773 sq. ft.
8 in.
5.4 cranks
18 x 13in.
12 x 12in.
25 ft 3in,
37 in.
34 x 60in.
439,000 1bs.
None
None
116 tons

8, jet
67
520
12
21
115 sq. ft.
4278 x 17 ft.
16
1.7 in.
16—8,192 tubes
Surge tanks
Motors

1.213 |
2,695
1176

Kingsbridge *

216¢h St. and
Harlem River
246°4" x 320’ =
78,830 sq. ft.
108" x 308’ 2 floors,
each 33,340 «q. ft.
13176" x 308 =
40,450 sq. ft.
6,600 volts,
56,000 kw.
16
4,500
6,250
4~,000
100,000

Vert, cross-comp.
2cyl
Corliss
46 and 86 x 60 in.
e

[

150 1bs.
1,500 sq. ft.
9 and 10 in.

5 cranks
14 x 14in,
11 x 14 in.

27 ft.
39 in.

34 x 60 in.
507,000 lbs.
28 ft.
100 tons

l i
of
115 sq. ft,
4200 x 12 ft.
8
about 3 in.
16—9,600 tubes
Primary & aux’lry
Steam

#The figures for the Kingsbridge station are those of the original design.

half of the plant is now under construction.

Only one
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three remaining have capacity for the whole plant. As
was said in a former description of this station, “compact-
ness is gained without crowding, and completeness with-
out complexity.”

In the Manhattan station the same principle of subdi-
vision prevails, but each of the eight power units is made
as far as possible independent of the others, except as to
the chimneys, of which there are four, one for each two

power units.
TABLE OF DIMENSIONS

The table in the accompanying column gives in con-
densed form the dimensions of the principal apparatus de-
scribed in this article, as well as of the stations themselves,
for convenient reference.

PRESENT CONDITION OF THE THREE STATIONS

This article describes the steam plants of the three sta-
tions as if they were all complete and in operation. As a
matter of fact they are all in different stages of progress.
The Metropolitan station is now nearly complete, and part
of the machinery has been running for over a year. Eight
of the eleven engines are now erected and in operation, and
the other three are in process of construction. The two
lower floors of boilers are complete and running, and boil-
ers are now being erected on the third floor. In the Man-
hattan station the building is finished, one of the engines
and several of the boilers and economizers are in position,
and the parts for several other engines, boilers, etc., are on
the ground and are being put in place as fast as possible.

At the Kingsbridge station it is intended to complete
only one-half of the plant at present. The foundations
for boilers, engines and chimneys are finished, and the
building is nearly ready to receive the machinery. Work
upon it is now in rapid progress.




SOME RAILWAY PROBLEMS OF BROOKLYN

§ BY J. L. GREATSINGER

President, Brooklyn Heights Railroad Company

HEN T hecame president of the Brooklyn Heights
Railroad Company, last March, I was not sur-
prised to find a system in which nearly every de-

partiment was actively engaged in perfecting much-needed
improvements.  Although in coming to Brooklyn from
Duluth I not only made a considerable change geographi-
cally, but went from steam railroad management to that
of electric railways, I was familiar with the conditions

generally realized, and such lines as the Crosstown and
others especially patronized by this class receive as hcavy
a share of the work of transportation as many of the others.
DBut a small fraction of the thousands that cross to Man-
hattan and back daily use the ferries, so that the vital point
of the whole system is at the bridge, and the number of
through cars that can be operated is limited by the facilities
afforded by that structure. The quick response that has

THE PRESENT NEW YORK AND BROOKLYN BRIDGE

existing in Brooklyn, having, in common with other rail-
road men throughout the country, watched with interest
the vicissitudes with which the growth of its street 1ail-
ways has been accompanied. Perhaps in no other city is
there such a multiplicity of local conditions adverse to the
proper supplying of satisfactory transportation facilities,
and the overcoming of these difficulties presents many prob-
lems upon which the officers and engineers of the company
are continually working. It is my intention in this article
to mention, in as brief a manner as possible, some of the
reasons why the service is at present inadequate to accom-
modate the demands made upon it and to point out the
plans which are being adopted for greatly increasing the
system'’s efficiency.

The traveling public of Brooklyn which uses surface
and elevated lines during the rush hours morning and
evening may be divided into two portions—those who work
in their own borough and those who have their place of
business in Manhattan. The latter greatly exceed in num-
bers the ones who remain on this side of the East River,
although the large number of factories, warchouses, etc.,
wmakes the local traffic of much greater proportions than is

followed the betterment of service on existing lines, and
the practically simultancous growth of outlying districts
with the extensions made to the system, has taxed these
facilities far beyond the capacity for which they were orig-
inally intended, and the resulting congestion can be ob-
viated only by the most radical changes in the bridge itself.
With the elevated trains the terminals offer further limita-
tions, insufficient space now being provided for the proper
switching, loading and unloading of the cars when through
service is installed.  Although holding a franchise whereby
it is allowed to operate cars over the bridge, the railway
company must abide by the rules laid down for such opera-
tion by the city authorities in control of the bridge, and is
entirely powerless to modify the conditions at the Manhat-
tan end without the sanction of the city government.

As is well known, a commission has been appointed and
1s now co-operating with the railway company in improving
this serious obstacle to rapid transit, but until the com-
mission has rendered its report, the plans for such im-
provement can not be made public. It may be said, how-
ever, that the work is progressing most satisfactorily, and
that means will undoubtedly be found whereby the present
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accommodations will be replaced by such as will insure
much greater comfort to the public.  The new bridge which
is now being built between Grand Street, Manhattan, and
Broadway, Brooklyn, will probably serve but little to re-
lieve the traffic on the present one, but it will result in
Luilding up a new section of territory, which may in a
measure hold back the steady increase in the number of
daily passengers on the latter. It can not be, thereiore,
until after bridge number three, which is to be placed be-
tween the ones just mentioned, is built that the Brooklyn
Rapid Transit will find a very great relief to its present
Manhattan service, and it is to be hoped that the work on
this bridge, which has already commenced, will be pushed
with the greatest expedition. In the interim the company
can give only as good service as the physical limitations of
the present bridge allow, and must wait with the public until
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and service, the board of directors some time ago com-
menced the formulating of plans for the enlargement of
the generating capacity, and these plans have now taken
a definite form, have been approved by the consulting en-
gineer of the company, and are being rapidly put into exe-
cution. The loss of some of the most useful aids to carry-
ing some of the peak load, such as the Ridgewood Power
Station, could, however, not have been forescen, and during
the spring of this year, therefore, the power supply be-
came so small that it was necessary for us to return to the
former practice of steam operation on the elevated 1ail-
ways. The ifmmense crowds which have been handled
in our Coney Island, Bergen Beach and other excur-
sion service this summer has necessarily maintained
the undue pressure upon the power stations, working
them as stated largely above their nominal capacity, and

THE NEW EAST RIVER BRIDGE AS IT IS TO-DAY

more tracks to Manhattan are afforded. The construction
of tunnels under the East River will further facilitate the
distribution of traffic, and as these improvements will be
made before the natural growth of the borough can have
increased it proportionately, it is not too much to expect
that within a very few years the various lines of the sys-
tem will be operating under the most favorable conditions,
as far as possible congestion at termini is concerned.

One of the greatest needs of the Brooklyn Heights Rail-
road Company at the present time is an enlargement of the
power-generating facilitics.  The untoward demands on
the existing plants caused by the rapid growth of the city,
the unfortunate fire which recently destroyed one of the
important power stations, and the large increase in distant
suburban population has cut down the margin of reserve
power to zero. It has been the unfortunate predicament,
therefore, of the Brooklyn ITeights Railroad Company to
be compelled during the rush hours to operate its various
power plants much above their full rated capacity, allow-
ing no spare units whatever, and being inconvenienced to
the extent of the actual shutting down of certain lines by
the hreakdown of a sinele generator.  Realizing the com-
shortness of power from natural growth of the city

g

preventing the reinstating of electrically-operated elevated
trains, but before this is published some of the lines will
again be running without locomotives. Immediately after
the demands for power became oppressive, with no lilceli-
hood of relief, every effort was made to sccure help from
outside sources. A most natural aid in the way of current
came from the Kings County Electric Light & I’ower
Company, whose Sixty-Fifth Street station could deliver
alternating curreat at 6500 volts in any part of the city to
local sub-stations. Negotiations werc therefore opened
with this company, and as soon as the proper arrangements
could be made for obtaining the high-tension cable and
rotary converters, an additional supply was secured.

The increase in power will double the present caprcity,
and the adoption of high-tension feeders will give great
flexibility to the system. Everything pertaining to the
service has been provided for in the development of the
new  power-distribution system.  The great changes in
traffic distribution which will result from the completion
of the new bridge at Broadway and the proposed extension
by tunnel of the underground rapid transit from Manhattan
to Brooklyn has heen carefully considered, and the present
layout of power cables, with the accompanying reserve
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ducts and space for auxiliary power in the power stations,
1s confidently expected to be sufficient for the supply of
the company’s lines until 19006.

Brooklyn being primarily a borough of homes, the rail-
way lines run through more than the usual proportion of
residence streets. As most of these thoroughfares were
not laid out with the view of accommodating heavy ve-
hicular traffic, to say nothing of the introduction of street
railways, they are in the majority of cases narrow, allow-
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force has co-operated with the railway company in restrain-
ing children of neighboring streets from playing on or
near the tracks, with a most gratifying result in cutting
down the number of this class of accidents, although, of
course, it was impossible to restrict the use of the streets to
any great extent. With the smaller children it is not an
uncommon occurrence for the motorman to be obliged to
stop his car in order to get down and remove some little
tot who is sitting peaccfully between the rails, and while

THE RAILWAY TERMINAL AT BRIGHTON BEACH

ing but a narrow margin between the tracks and sidewalks,
and necessitating extra vigilance on the part of the motor-
man in avoiding collisions with trucks or carriages. A
much greater tax on his ability, however, results from the
general use of the streets as a children’s playground. Tlere
seems to be either a peculiar fascination for the most
dangerous localities or a distorted conception of the relative
recreation advantages of the various streets in their vicin-
ity existing in the youthful mind, for the younger popula-
tion come from considerable distances to play on the streets
traversed by trolley cars. The records show that the larger
part of the children injured have resided at some distance
from the tracks, those whose homes are on a street con-
taining a railway line developing a faculty of self-preserva-
tion that counteracts the contempt bred from their familiar-
ity with the passing cars. For some months past the police

the car is stopping for passengers they have been known
to come up and sit on the fender.

During the summer season the numerous beaches create
a large pleasure traffic on the lines. Throughout the day-
time this is made up almost entirely of women and chil-
dren, placing considerably more responsibility on the con-
ductor, both on account of the open type of car used and
the character of his passengers, than does the regular win-
ter service. The specially-chartered car has always been
popular in Brooklyn, and in summer it generally accom-
modates some excursion to the seaside. In this way hun-
dreds of children are given a most enjoyable outing during
the hot weather at small expense.

With a system of the Brooklyn Heights Railroad Com-
pany’s magnitude a large number of changes are constantly
taking place among the employees. It is not exceptional,
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especially in the spring of the year, when we are preparing
for the summer rush to the scashore, to take on from three
hundred to four hundred new motormen per month, and
the training of these men to the standard of efficiency de-
manded on all divisions of the road requires no little labor.
Much attention has been given to the perfecting of this
department, and careful examinations of proficiency are
made before a man is allowed to take out a car. There is,
however, a certain amount of reliability which comes only
with the mental equipoise following long familiarity with
the position on the front platform, so that the company
takes every opportunity to prevent dissatisfaction among
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other which has come over the same track, and which he
could have first boarded by a little longer wait, hut at the
City Hall even this restriction is not employed, and an
opportunity is given to change from a Fulton erry car
to one going over the bridge or vice versa. In this way
considerable time is saved, as it enables the passenger to
catch a car of another line having his desired destination.
By looking at a map of the company’s lines, it will be seen
that at some junctions they radiate to all points of the
compass. If one of these branches is followed, many other
intersections will probably be found, and in order to give
satisfactory communication from any part of the borough

A SUMMER PICNIC PARTY

its men, and places a premium on long service by a periodi-
cal increase in wages. Club rooms of a most attractive
character, with reading rooms, bowling alleys and gym-
nasiums, are contemplated to replace those already in use,
furnishing the employees with healthy recreation near their
posts when off duty.

The advantages of a generous transfer system are fully
appreciated by the company, and it has adopted a most
liberal policy in this direction. The general plan of the
network of tracks makes it difficult to have rules pro-
hibiting the passenger from continuing in the same general
direction or the issuing of a transfer on a transfer without
inconveniencing a great portion of the patrons. In general,
a passenger is not allowed to transfer from one car to an-

to any other part transfers given on transfers are at pres-
ent issued as a temporary convenience. At the principal
transfer points agents are stationed, relieving the conductor
of much unnecessary work.

In conclusion, it may be said that while at present the
road is handicapped by having none too much power and
entirely inadequate means of reaching Manhattan, the
remedices for both these evils are in sight.  Within a very
few years the completion of new Dbridges and tunnels will
provide sufficient outlets to prevent congestion on any
part of the system and give favorable opportunities for
operating a high-speed, short-headway schedule, which will
serve to build up new suburbs while increasing the density
of population in those already prospering.



THE DEVELOPMENT OF

SUBURBAN TERRITORY

BY J. C. BRACKENRIDGE

General Manager, Brooklyn Heights Railroad Company

J ITHIN the last decade the movement of population

N to the cities for residence has begun to retro-
grade, and to the most casual observer it is evi-

dent that the tendency now is to forsake the crowded life
of the city for the comparative freedom of suburban homes.
This is one of the most gratifying tendencies of the times,
and seems bound in time to solve many of the sociaiistic
A suburbanite is, in
seven-eighths of the cases, his own landlord; he is no
longer a roving tenant ; he has vested interests which can
not but cause him to interest himself in the welfare of the
community with which his interests are allied. No de-
All his interests

problems which to-day confront us.

structive tendencies can be developed.
make him a builder-up, an improver.

Before any suburb can be developed, however, and be-
come a desirable residence location, it must be made easy
of access, and at a low rate of transportation. New York
1s undoubtedly the Mecca of .99 of our suburban residents.
Until New York was made casy of access, no inducements
could develop popularity for any neighboring site.

The accompanying table shows the relation between the
population of Brooklyn, the increase in transportation fa-
cilities shown by track mileage, the opening of the New
York and Brooklyn Bridge, the elevated service and the
number of passengers carried.

All figures show that with increase in transportation
facilities came a jump in the increase in population and in
passengers carried, which in many cases was even greater
after the second year, showing that the population realized
the opportunities for spreading out and obtaining com-
parative freedom from crowding, and took advantage of it.

But it was not until the trolley companies were able to
cross the bridge

in February, 1808—that this vast move-
Until
that time the inconvenience of the overcrowded terminal
facilities, both elevated and surface, the necessity of chang-
ing cars, the additional fare, the overcrowding of the
bridge platforms and cars in their endeavor to handle both
surface and elevated traffic, turned away many who looked
with longing eyes at our suburbs, which were so rich in
possibilities and beauties, and sent them to less attractive
locations in New Jersey and upper Manhattan. With the
opening of the bridge to the trolley all this was changed.
By stepping into a trolley car in New York, the business
man can resign himself to his paper and alight at his own
door, or the nearest corner, in any of the many beautiful
little communities which have sprung up along the lines of
the steel rails and the copper trolley wire. Flushing,
Corona, Elmhurst, Jamaica, Richmond Iill, Canarsie,
Bergen Beach, Bensonhurst, Fort Hamilton, Dyvker
Heights, Borough Park are all developing rapidly, now
that rapid transit is assured. Many of these sections, which
a few years ago were vacant lots, mud holes, are to-day
the sites of detached houses.

For example, seven years ago land in the Flatbush dis-

ment to our suburbs assumed its real proportions.

trict was selling for $1,500 per acre. To-day building lots
25 ft. x 100 ft. sell for from $3,000 to $4,500. This increase
has followed the railroad lines exclusively. In old Brook-
lyn, on the Heights, there is practically no sale for prop-
erty. In the suburbs, along the trolley line, there is un-
limited sale. Away from the tracks there is no sale. A
railway can lay its tracks between vacant lots, and in a
short time a comfortable patronage will build itself up.

In the year following the admission of the surface cars
to the bridge roadways one Brooklyn real estate firm sold
suburban property in the bulk at the total price of over
twelve million dollars, over three-quarters of the buyers
being from outside of New York. Capitalists from Dos-
ton, Philadelphia, Rochester, and even further away, have
taken this opportunity to make enormous profits, and in
the case of the sales just mentioned, after laying out streets,
improving the property and dividing into building lots, all
the sales at retail have been at a profit of from 100 to 200
per cent, and there has been no difficulty in finding pur-
chasers at this figure.

One real estate firm placed a reliable man at the Jersey
City Annex ferry slip the first day of May a year or two
ago, and he reported that in the eight hours he was at the
ferry fifty truckloads of furniture arrived from Jersey,
and none went back.

By glancing at the table it is easy to pick out the years
when increase in travel was nearly at a standstill, and the
years when the increase was so large as to be certainly due
to some increase in population or to removals of large
numbers to such a distance from the business centers as to
necessitate more riding.

The increase between the years 1860 and 1870 amounted
to 221 per cent in passengers carried, against an increase
of only 50 per cent in population. Even with the old horse-
cars, the populace found it advisable to move from the
business centers to quieter residence districts. Thus the
hill section in the neighborhood of Clinton Avenue was
developed. Tn 1880, ten years later, over twice as many
passengers were carried as in 1870, the increase being 106
per cent. IFrom 1880 to 1884, when the Brooklyn Bridge
was opened for traffic, the annual increase was about six
million. The vear the bridge opened, the number of pas-
sengers carried on surface roads was over 102,000,000,
an increase of nine millions. In the following year, on
May 14, 1885, the Brooklyn Elevated Road first carried
passengers, and though the total increase of traffic that
year was over six millions persons carried, only 1.7 mil-
lions went to the surface, the elevated getting 4.5 millions.
This first promise of rapid transit resulted in an increase
in 1886 of nearly fifteen million passengers, only 4.6 mil-
lions on the surface, and 10.3 millions on the elevated.
This taxed the carrying capacity of the elevated to the ut-
most, as during this time only 6.75 miles were operated,
and the following year marked an increase of only four
million, evenly divided. April 24 of the next year, 1883,
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found the Kings County Elevated open as far as Nostrand
Avenue, and an additional six miles of the Brooklyn Ele-
vated was opened, so that while there was an increase of
six million passengers in the elevated traffic there was a
decrease of 3 1-3 million in the number carried by the sur-
face roads. There was a still further decrease of 11 mil-
lions in the passengers carried by the surface roads the
next year, while there was an increase in “L" traffic of 15%

STREET RATLWAY JOURNAL.

463

tripled in New Utrecht, from $3.897,068 in 18go to $11,-
350,000 doubled in Gravesend, from $3.001,740 to $6,-
291,128 ; and doubled in IFlatlands, from about $1,000,000
to $2,000,000.

From this time on the clevated steadily lost from one to
four millions a year. The opening of the Nassau lines,
and the consequent development of the districts they fed,
caused an increase of 20 millions in 18960, of 28 millions in

millions. The following year, 1890, closed the decade with 1897 (making a total for the surface roads of 200 mil-
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. [JODU' —~ R B - R
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I e || || PR o e o | INECTEE 8 | First surface cars operated in Brooklyn
...... 7,705,839 7,705,839 TR o
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590,495 | 142,395 ‘ 75.000,000 T5000.000 | 38568305 | ... ... weg &
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710,000 | 1554904 | 103,959,052 108.406,719 1,702,5 4 6,150,171 May 14, Brooklyn Elevated opened
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838,547 168.409 117,830,098 45, 007 ,410 162 837 .)08 10,955,733 10,680, L’)l 117 % increase in 10 years
995,276 162 580 115,261,992 50, 417 503 105,(}79.555 -—12,5€8,106 5'41)0,153
1,000,000 | 158.59 1518186 | 5313530769 175871055 | T.256.104  2.936.206
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a rush of travel, an increase of nearly eleven millions for  lions), and an increase of 17 millions in 1898, making a

both elevated and surface, a total increase for the year of
21.8 millions. This doubled the traffic of 18830, the increase
being 117 per cent.

The year 1891 found a decrease of 24 million passengers
in surface traffic, and the small increase of 53 millions in
elevated traffic, while the population increased 100,000.
This resulted in an increase of 10 million passengers car-
ried in 1892, but the population only increased by about
5000 over 1891.

Evidently some improvement in service was necessary.
In the year 1893 the motive power of a few lines was
changed to electricity, and by the close of the year 1894
practically all the lines were converted to mechanical trac-
tion. The increase in passengers carried in 1893 was fifteen
millions for the surface, and only three millions increase
for the elevated; a total of 137,715,609 for the surface
roads and 50,654,409 for the elevated, while the estimated
population increased 20,000. The following year the cle-
vated traffic decreased nearly eight millions, while the
surface retained its gain of the year bhefore, but added
only one-half a million, yet the population was increased
60,000, which, with the completion of the electric conver-
sion, before the beginning of the year 1895, was the signal
for another jump in passengers carried, although this was
the vear of the strike, making 15 millions increase for the
surface and 4} millions increase for the elevated in 1895.
Between the years 1890 and 1895 the assessed valuation of
taxable property in the town of Flatbush was more than

doubled, from $6,156,465 in 1890 to $13,356,909 in 1893;

total of 217,278,119 passengers carried by the surface roads,
against 44 millions by the elevated.

In February, 1898, the surface roads first crossed the
bridge, and in June of the same year the elevated cars first
transferred free to the bridge cars. As such a short time
remained to the close of the fiscal year, June 30, the bene-
fits were not shown so clearly in 1898, but in the succeed-
ing year the satisfaction of the public in the accomplish-
ment of this long-desired improvement appeared in the
increase of 244 millions in surface traffic, the increase of
4 million in elevated traffic (the first increase in the cle-
vated, by the way, after three years of losses) and in the 9}
million persons carried over the bridge who were not
clevated or surface passengers, all causing the enormous
increase in the value of suburban real estate noted before
—lots 25 ft. x 100 ft. selling at from two to three times
the cost per acre five years ago.

In the year 1899 there were 241,716,817 passengers car-
ried by the surface cars, 48,086,278 carried by the elevated:
a total of 280,303,005, besides 0.560,806 passengers carried
across the bridge only.

With the change of motive power on the elevated roads
from steam to elcctuuty came increased speed and de-
creased intervals between trains. The public, appreciative
of every betterment, quickly saw the advantages that were
thus held out to them, and the remarkable increase of 15
millions shows how quickly the improved facilities were
grasped.

September, saw electric service installed on the

1800,
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Fifth Avenue Iflevated as far as Sixty-Ififth Street, with
free transfers to the surface lines at Thirty-Sixth Strect
and at Sixty-IFifth Street to Day Ridge, Fort Hamnlton,
Borough Park, Bath DBeach, Unionville, Coney Island and
many small settlements through which these lines passed.
3y the middle of September, 1899, trains were being op-
erated electrically via the Kings County Elevated Railroad
and the Brighton Beach road from New York to Sheeps-
head Bay and Brighton Beach, and as well over the Lex-
ington Avenue line as far as Gates Avenue and Broadway.
From 1899 to 1900 the improved elevated roads carried
07,008,614 passengers.

There was also a heavy increase in the traffic on the sur-
face lines in the same time, amounting to 67,800,000 this
was largely due to absorption of other systems, with which,
however, connections were made which rendered it pos-
sible to operate more cars and gain access to the outlying
residence districts by shorter routes. The total number
of passengers carried by the surface and elevated lines in
the year 1900 was 370,539,494, nearly 2 1-3 times the num-
ber at the close of the previous decade, the increase being
131 per cent. The population of Brooklyn increased in the
same time a little less than 4o per cent.

The close of the fiscal year on June 30, 1goi, shows an
increase in the surface traffic of over 22 million passengers
carried, while there has been a decrease in the number
This
apparent falling off in the elevated business is due to the

carried by the elevated lines of nearly 4} millions.

Lrighton Beach line being rated as belonging to the sur-
face instead of the elevated division. There was a total

increase of 17,012,541 passengers, while the whole num-
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ber carried was 394,152,035; with our population of
1,180,000 this is equivalent to every one riding once a day
for 310 days in the year. The increase this year compares
favorably with that of other years (excepting last year,
which was apparently abnormal, owing to the absorption
of other systems, as has been said), although at present the
Brooklyn Bridge is being taxed to its utmost capacity.

The figures used in this article were obtained from the
reports of the New York Railroad Commissioners and the
records of the various railway companies where they were
available. No distinction is made between the boroughs of
Brooklyn and Queens, and what seems to be the most logi-
cal separation of the different classes of traffic has heen
adopted.

It is interesting to note that with all this enormous
vearly increase in the number of passengers carried, there
has been little or no change in the mileage of the tracks,
showing that the outlying residence districts are being
rapidly thickly settled.

With the completion of the new Iast River Dridge we
will undoubtedly see another large increase in the number
of passengers carried, although it is not expected that the
present bridge will be at all relieved. This latter condition
will come only on the completion of bridge number three
and the Rapid Transit Tunnel; with these avenues of
communication between Manhattan and DBrooklyn, and
the altogether likely possibility of improvements in train
and car equipment, we would see a still further move-
ment of people from the crowded city districts to the free-
dom and pure air to be had in the suburban towns of Long
Island.

ul"'{‘
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THE ROLLING STOCK OF GREATER NEW YORK

BY EUGENE CHAMBERLIN

Superintendent of Equipment, Brooklyn Heights Railroad Company

N attempting a description of the rolling stock at present
operated in the boroughs of Manhattan and Brooklyn,
especially on the surface street railways, it is essential

tu consider briefly the evolution from the horse car to the
present standard overhead trolley or underground-conduit
electric cars of the two boroughs. Without touching upon
this history for the past ten vears it would be difficult to
explain why the various types of cars, trucks and motors
are still in use.

It is quite generally understood that in Manhattan the
control of all surface lines was originally in the hands of
two corporations from the time that horse cars began to be
superseded by other kinds of motive power, with the re-
sult that cach company early adopted its standards and
adhered to the same—first, their cable, and later, their elec-
The consequence is that in that
borough to-day the equipment is fairly well standardized ;

tric, lines were extended.

while, on the contrary, in Brooklyn the change from horse
to electric cars began in the early nineties and was carried
on simultaneously by five distinct companies, creating a
multiplicity of types of car, truck and motor equipment
which time alone can thoroughly eradicate.

The standards of the Metropolitan Street Railway Com-
pany were fully described by Thomas Millen, master me-
chanic of that company, in an article in the October, 1600,
number of the StreET RarLway Joursar, which at the
present time probably covers the equipment in Manhattan.
The acquisition of the Third Avenue Railroad by the
Metropolitan added a different build of single-truck closed
car equipped with Westinghouse 68 motors ; a double-truck
closed car having transverse, walkover seats, equipped with
Peckham 14-A Dbolster trucks having four Westinghouse
56 motors ; and a double-truck combination car which the
Third Avenue Railroad had produced by joining together
a single-truck closed and single-truck open car. These
cars correspond in type, as far as the requirements of
operation are concerned, to the standard cars of simi-
lar type which the Metropolitan Company had already in
cperation, differing only in detail of construction, finish
and color.

The transverse type of seat above mentioned appears to
have not proven a success in Manhattan, and certainly has
not in Brooklyn, for the reason that with a car of greater
width than the ordinary standards they give but a 1g-in.
aisle, instead of a go-in. aisle, and the seating capacity is no
greater than with the longitudinal side scats, thus ma-
terially reducing the carrying capacity of the cars, and
during the hours that traffic is heavy canses considerable
delay and inconvenience on account of the difficulty expe-
rienced by passengers and conductors in making their way
through the crowded, narrow aisles.

In general, the types of cars and their uses in the two
boroughs are the same, namely: single and double-truck
closed cars for winter service, and single and double-truck
cpen cars for summer service ; the single-truck cars being

operated on crosstown or side lines, where traffic is steady
and requires a fairly short headway, but is rarely heavy
They
‘nighthawks —cars operating betwezen 1
The double-truck

enough to call for cars of large carrying capacity.
are also useful as
a. m. and 5 a. m., when traffic is light.
cars are used on such lines and at such hours as demand
not only very short headway, but the largest possible car-
rying capacity. The double-truck combination car, having
a portion of one end closed and the rest of the car the same
as the standard cross-bench open car, which is a type in very
general and apparently successful use in Manhattan, has
been experimented with in Brooklyn and found unsuited to
the service, for the reason that in Manhattan all the lines
run through thickly populated sections and lead directly to
no scashore and but few summer resorts. The result is that
the riding is largely a matter of business, and any car,
either closed or open, winter or summer, will be used to
get quickly to destinations.
trary, nearly all lines run through attractive suburbs to

In Brooklyn, on the con-

various scashore and summer resorts, and a large portion
of the summer traffic consists in carrying pleasure seekers.
For this service large numbers of open cars are needed,
and closed cars, or cars having a portion of their length
closed, would simply be additional dead weight, and re-
ceive little or no patronage.

The general dimensions of all cars in both boroughs are
as a rule regulated by the clearances atforded on narrow
streets, elevated railroad columns and other local condi-
tions, and, as Mr. Millen's article gave in detail the dimen-
sions, etc., of the standard cars in use in Manhattan,
The
four-wheeled closed cars of the Metropolitan system are
30 ft. over the dashers, the width at sill heing 6 {t., and at
belt-rail 7 ft., and have eight windows on each side. The
double-truck closed cars are 36 ft. over the dashers, with
a width of 6 ft. 6 ins. at the sill, and 7 ft. 6 ins. at the belt-
rail, thus being 6 ins. wider at both points than the single-

repetition, except in a general way, is unnecessary.

truck cars. These cars have ten windows on each side
and certain modifications in the body framing, to allow for
the two trucks, which are of the maximum-traction type.
The open cars have a length over the dashers of 33 ft. 11
ins., and width at the posts over seats 7 ft. 2§ ins., and a
width at sills of 6 ft. 5 ins.

and three sash in the end bulkhead.

There are twelve seats in all
The standard color
for the Metropolitan cars is orange for the main panel, and
cream on the lower concave part, with plain block lettering
and simple ornamental lining.
four signs, one at cach end and onc on the middle of cach

The cars are cquipped with
side.  These signs are of the same square type described
below as being used under the hoods of the Brooklyn cars,
but are operated by hand wheels connected to them by a
bevel gear.  The cars used on what constitutes the old
Third Avenue system are painted in red, having a dis-
tinctive color scheme to those of the Metropolitan road
proper.  There are, of course, in Manhattan a large num-
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ber of horse cars in operation, and the Thirty-Fourth Street
storage-battery line, but there is hardly room for a de-
tailed description of these cars in an article of this kind, as
there is nothing which has not already heen thoroughly
described about the latter, and the horse cars are of the
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The car body is trussed with I-in. round iron truss rods,
with greatest depth possible under car seats. The car seats
are covered with carpet of standard color and design with-
out any upholstering. There are single doorshung on rollers,
27-in. openings placed in center of end bulkhead. These

cars arc cquipped with 8-in.

dash electric headlights, in-
; cluded in the two-light circuits

with which cars are wired. Six
Consolidated electric heaters are
set in the seat-riser panels. The
truck and electrical equipment
is either Dupont trucks, 7-ft.
wheel base, with Westinghouse
. 68 motors, G. E. K-11 control-

lers, Nuttall trolley stands; or
| Peckham trucks, 6-ft wheel
| base, G. E.-800 motors, G. E.
K-2 controllers and Nuttall trol-

ley stands.
The dimensions of the stand-

DOUBLE-TRUCK CLOSED CAR, MANHATTAN

same type that have been in use for the past six or eight
years. Descriptions of the standard Brooklyn cars are
given in more detail below.

The Brooklyn Rapid Transit single-truck closed cars
have a length over all of 29 ft.,

ard double—truck closed cars are
as follows: Length of body, 25 ft. { in.; length over all,
34 ft. 11 in.; width of body over drip- ra11 8 ft. 3 in.; width
of body over sash-rail, 7 ft. 9 ins.; width of body at sill,

7 ft.; height from floor to plates, 6 ft. 1 in.; height from

body 20 ft., width at sills 6 ft.,
width over drip-rails 7 ft. 10}
ins., height from bottom of sill
to top of trolleyboard 8 {t. 8 ins.
Seven windows are placed on

cach side, having fixed sash fit-
ted to prevent rattling; panta-
sote curtains on Hartshorn
rollers, with fixtures sliding in
The roof is of moni-
tor type, with seven pivoted
ventilator sash on each side,
glazed with white chipped glass,
the two end monitor sash being
fixed. The platforms are 4 ft. 6 ins., with angle-iron
bumpers slotted for malleable iron draw-heads. Platform
gates are of the Wood patent folding type, and Brill patent

grooves.

DOUBLE-TRUCK COMBINATION CAR, MANHATTAN

bottom of sill to top of trolleyboard, ¢ ft. 1 in. There are
eight widows on cach side; fixed cherry sash, fitted tight
with rubber bands or parting strips to prevent rattling;

3-16-in. American plate glass in

rubber pockets; and pantasote
curtains on Hartshorn rollers.
The roof is of monitor type,
with eight pivoted ventilator
sash on each side, glazed with
white chipped glass, 1-in. plain
border ; ceilings are of three-ply
quartered oak veneer, three sec-
tions in upper deck and one sec-
tion in lower deck. The inside
finish of car is of cherry. The
scats and their backs are of hard

DOUBLE-TRUCK OPEN CAR, MANHATTAN

B. H. standard 12-in. pressed steel platform gongs with
fixed pin are used. The dashers are No. 16 iron screwed
to end-stick at bottom, and at top to hickory rail, securely
clipped to six iron dash stanchions, of which the two end
ones extend from platform to bonnet.

enameled rattan, in three sec-
tions, placed longitudinally. The
four car steps are of soft iron
with metallic safety treads. Two of the platform gates are
of the Wood patent folding pattern, and the other two are
folding Pitt gates, one of each kind being placed at cach
end. The platforms are supported by substantial oak arms,
with angle iron bumpers slotted for fixed malleable iron

J-
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draw-heads. The dashers arc of No. 16 iron, screwed at
bottom to end-stick, and at top to a bent hickory strip
clipped to six iron stanchions, two of which extend from
the platform to bonnet.

Each car is equipped with two sand boxes with levers,
and two 12-in. steel platform gongs, Drill pattern B. IH.
standard with fixed pin.  Three clectric light circuits, in-
cluding 93-in. Neal electric head-
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lars, is of white ash.  The ceiling is of three-ply quartered
oak vencer in three sections, and side pancls of malleable
iron of Brill pattern.  The side curtains are of pantasote,
with Hartshorn rollers and Acme fixtures, furnished with
steel rods running in grooves in the side pillars.  Folding
steps are placed on each side, cach supported by cleven
drop-forged steel hangers. The dashers, angle-iron bump-

lights set in center of dashers, and

six electric heaters (Consolidat-
ed) in seat-riser pancls and op-
crated by a three-point switch.
The doors are hung on rollers,
have 3o0-in. openings, and are
placed at diagonally opposite
sides of the bulkheads, bringing
the rear door always on the side
nearest the sidewalk.

The dimensions of the standard

ten-bench, single-truck open cars
are as follows: Length over all,
31 ft. 10 ins.; width over all, 7
ft. 94 ins.; width at sills, 6 ft. 7% ins.; height from bottom
of sill to top of trolleyboard, 8 ft. 8 ins. Of these six
benches have reversible seats and four are bulkhead
benches. The total seating capacity is fifty passengers.
The car has the monitor type of roof, with eight fixed
sash on each side, glazed with white chipped glass, and
three drop sash with drop blinds in each bulkhead. The
side steps are of the folding type, and canvas side cur-
tains with Hartshorn rollers and steel rods slide in grooves
in the pillars. Dashers, bumpers, draw-heads and platiorm
gongs are similar to those described above for the double-
truck closed cars.

Each car is equipped with two sand boxes placed under
the inside bulkhead bench, and
operated by hand levers. The
seat panels are either Brill pa-
tent malleable iron or white-
wood. The cars are equipped
with either Peckham 8-ft. wheel-
base trucks, G. E.-8oo motors
and K-2 controllers, the ends of
the car being trussed up, or Du-
pont trucks, Westinghouse 68
motors and K-11 controllers and
no trusses, but 2-in. x 8-in. steel
sill plates. There are two light-

DOUBLE-TRUCK CLOSED CAR, BROOKLYN

ers, draw-heads, platform gongs, etc., are all as described
for the standard double-truck closed car.  Two sand boxes
are placed under the outside bulkhead benches. These
cars arc wired with two lighting circuits, including
standard 9}-in. Neal headlights.

At present the standard signs for all cars in the borough
of Brooklyn are as follows: For the side signs, the name
of the street or avenue 1s painted in full on ground glass,
fitted in two or more removable sash, which fit into the
monitor sash openings on the side of the monitor roof.

The end signs are in the same way painted on removable

sash fitting into the end monitor sash openings. The side
signs indicate the route, and the end signs indicate in a

ing circuits, including standard
9i-in. Neal electric headlight
placed in center of dashers, and
standard Nuttall trolley stands.

The standard double-truck cars
benches (nine with reversible backs and four bulkheads).
The length over all is 36 ft. 11 ins.; width over drip-rail,
7 ft. 10} ins.; width over pillars, 7 ft. 3 ins.; width over
sill plates, 6 ft. 7} ins. The height from top of floor to
under side of plate is 6 ft., and from bottom of sill to top of
trolleyboard, 8 ft. 11} ins.

The roof is of monitor type with twelve fixed sash on
cach side, having white chipped glass with 1-in. plain
border. Three drop sash are placed in cach bulkhead, with
pantasote curtains on Hartshorn rollers and Acme fixtures.
The inside finish, as well as all corner posts and side pil-

open have thirteen

SINGLE-TRUCK CLOSED CAR, BROOKLYN

gencral way the destination. These signs are illuminated
at night by the ceiling lights in the interior of the car.

In addition, there is installed under cach bonnet a four-
sided wooden sign, 4 ins. x 4 ins. x 24 ins., on each of the
four faces of which is painted a different special destina-
tion, according to the lines on which the car operates.  The
conditions in Brooklyn necessitate signs being either re-
movable or having a great number of different route and
déstination names. In summer on Sundays and holidays,
on account of changed conditions of traffic, large numbers
of cars must be diverted from their regular routes to lines
that run to summer resorts, necessitating, of course, a con-

blete change in siens. In Manhattan these conditions do
| s 8
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not obtain, and a change of three or four signs is sufficient.
This is amply provided for by the four-sided box signs in
general use in the latter borough.

The standard fender in Brooklyn is of the Crawford type,
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Westinghouse 68 motors, G. E. K-11 controllers, two G.
E. type M. Q. circuit breakers placed under the bonnets,
and one G. E. type M. D. lightning arrester.
truck cars have fuse box and motor switches, instead of
circuit breakers. The standard

The single-

wheels of this company for both
single and double trucks are
chilled cast iron, 33-in. diam-
eter, 22-in. width of tread, Z-in.
flange, and weighing 420 Ibs.
They are mounted on 4-in.
axles. The pony wheels on the
Brill maximum-traction trucks
are 20 diameter and
mounted on 3%-in. axles.

The painting of all cars of

ns. in

DOUBLE-TRUCK OPEN CAR, BROOKLYN

fitted with an annealed wire mat in mesh and with special
hangers and guides, allowing it to be raised readily and
placed out of the way on cars operating over the bridge.
These fenders are made in the shops of the company, where
special apparatus 1s installed for this purpose. In Manhat-
tan the standard fender is of the ’rovidence type, made by
the Consolidated Car
Company. On the

IFender
Broadway,

all tvpes mentioned above 1s
standardized. The main panels,
letterboards and bulkheads are
crimson lake, lettered and striped with gold leaf on the
closed cars and aluminum leaf on the open cars. The cove
pancls, dashers, window sills and side sills are citron yellow
All bumpers, inside dashers, fen-
All the car
trimmings, inside and out, are brass of standard design.

with pale-blue striping.
der hangers and ironwork are Indian red.

Third Avenue and
limes, however, no fender in front
of the bumper is used, but an ex-
tra efficient  wheel
guard 1s placed around the trucks.
The extreme congestion of the ve-

some  other 5 bl

strong  and

hicular and car traffic on these
routes would possibly render a
more cumbersome device imprac-
ticable. Ilere again the different
operating conditions in the two

i o el s oo e s sy ey o B L

boroughs is apparent, making a
fender on cach end of the car a
necessity in Manhattan, whereas
in Brooklyn one removable fender meets the requirements.
In Manhattan a number of lines have their termini in
crowded portions of the city, where cars must take a cross-

over and the operating end of the car be changed. In

SINGLE-TRUCK OPEN CAR, BROOKLYN

The object sought after in build, as well as interior and
exterior finish of the cars, has been simplicity, durability
and strength, and the standardizing of all parts, with a
view to.making the cars attractive to the eye and at the

same time economically maintained.

Besides the types of cars described above,
there has Dbeen introduced in DBrooklyn a
combination car, of which the general di-
mensions are as follows: Length of body,
28 ft.; length over bumpers, 37 ft. § in.;
width over sill plates, 7 ft.; width over
posts, 7 ft. 9 ins.; width over drip rails, 8
ft. % in.; height from floor to plate, 6 ft. 1
in. ; height from bottom of sill to top of trol-
leyboard, 8 ft. 112 ins.

PARLOR CAR, BROOKLYN

Brooklyn there are either loops, so that no change is needed,
or else the termini are in suburban districts, where there are
both time and place to make such fender changes.

All double-truck cars of the Brooklyn Heights Railroad
Company in Brooklyn have Brill maximum-traction trucks,

The floor framing of these cars is the
The
interior finish, body and«roof of the car
are similar in construction to the standard double-truck
closed car, except that the main panels are narrower, leav-
ing window openings 30} ins. x 38% ins.
Individual chair seats are installed in these cars (in
place of the longitudinal side seats), and afford greater

same as the double-truck open cars.
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aisle room, while the possibility of a passenger occupying
more space than alloted for one person is avoided. The
inside finish is of cherry. The window sash can Dbe re-
moved by releasing the metal parting strips that are held

STREET RAILWAY JOURNAL.
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parcels out of the aisle. DPossibility of removing window
sash and converting car into an open car withing forty
minutes, thus removing the necessity of a double-car equip-
ment, as well as the necessity of either transferring motor

/

v L N
Ve

!

NOVEL SEATING ARRANGEMENT IN THE NEW TYPE OF BROOKLYN CAR

i position by three set screws through each pillar, and the
The pantasote curtains,
sliding in grooves cut diagonally across the pillars, furnish

car converted into an open car.

ample protection from the heaviest rain storm when sash
are removed.

These cars are more fully described in a paper to be read
at the meeting of the American

and truck equipment from closed to open cars, or of having
a double motor and truck ecquipment. Reducing in the
ratio of three to one, as against the standard open car with
running boards, the number of accidents, when the car is
used as an open car, by compelling passengers to leave or
enter car by the rear platform.

Street Railway Association to be

held in New York, Oct. 9-11,
19o1. The accompanying pho-
tographs of the interior of the
car indicate some of the various
positions in which the revolving
chair seats may be placed. The
very apparent advantages of this
type of car may be summarized
as follows: Seating capacity

BROO

equal to the longitudinal type
seat, with 4 ins. more aisle space
than in the ordinary closed car.
Impossibility of anyone occupying more than one scat.
Seating of thirty-six passengers, thirty-four of which are
facing the direction in which the car is moving, whether
the seats are in a transverse or longitudinal position.
sibility of changing position of seats from side to trans-
Location of
heaters back of seats, where it is impossible for them to
come in contact and possibly damage passengers’ clothing.
Space provided under seats for setting away handbags or

Pos-

verse, or vice versa, in less than one minute.

NEW TYPE OF BROOKLYN ‘“ COMBINATION "’ CAR

There has also been operated in Brooklyn during the
past summer a regular parlor-car service between New
Yerk and Brighton Deach.
fare is charged, are limited to carrving twenty-five pas-
sengers, and are luxuriously fitted, having large and com-
fortable individual chairs, large observation platforms, an

These cars, on which an extra

mterior finish of mahogany or antique oak, and the ex-
terior painted in roval blue, with gold lettering, striping and
scroll work.



THE POWER STATIONS AND DISTRIBUTION SYSTEM
OF THE BROOKLYN RAPID TRANSIT COMPANY

BY C. E. ROEHL
Chief Engincer of Power Stations, Brooklyn Heights Railroad Company

WING to the abnormal increment which every year
is made in the demands of the DBrooklyn Rapid
Transit Company upon its power supply, a large

increase in its generating facilities has become imperative
and is about to be made. Up to within a few months the
system has been operated entirely by direct current, boost-
ers being used where long distances necessitated, but
the development of territory greatly removed from the
present power stations, as well as a
desire for greater flexibility in pro-
viding for future growth n unex-
pected localities, has
led to the decision
that the most satis-

PRESENT EQUIPMENT

It will be of interest possibly before going into the details
of the extensive improvements which are contemplated to
briefly outline the equipments of the various power sta-
tions as they are at present, not including the cable power
station on State Street, which is used to operate the Mon-
tague Street line solely, and which is of no interest from
an electrical standpoint. There are now working five gen-
erating plants, known respect-
ively as the Eastern Power Sta-
tion, the Southern Power Station,
the Third Avenue
Power Station, the
Thirty-Ninth Street

VIEWS OF THE FOUNDATION, NEW THIRD AVENUE POWER STATION

factory way to increase the power capacity is to adopt a sys-
tem of high-tension distribution and rotary converters.
This radical departure from present methods will allow the
building of a large single station, most advantageously lo-
cated for its supply of coal and water, vet able to distribute
its current without excessive loss to any part of the system,
and by placing the high-tension feeders underground, will
obviate the further stringing of heavy overhead cables.
Plans for this work have been completed, and in the follow-
ing pages a description is given of some of the principal
features of the development.

Power Station, and the Bridge Power Station.

The largest of these stations, the Eastern Power Station,
sometimes known as the “Kent Avenue,” is situated at
Kent and Division Avenues, and has a total capacity of
0200 kw. This output is obtained from four General Elec-
tric 1500-kw and two Walker 1600-kw generators. It will
be remembered that the first General Electric generators
which were installed in this station in 1893 were the largest
railway generators which had at that time been built. The
two Walker generators were installed in 1898. The en-
gines of this station are of the cross-compound, condensing,
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direct-connected type, made by the E. P. Allis Company,
They have

and are six in number and of 2000 hp each.
cylinders 32 ins. x 62 ins. x Go ins. stroke,
and run at 75 r. p. m. at 160 lbs. steam pres-
sure. Iach engine is connected to a Wheeler
surface eondenser.  There are thirty-four
boilers of 250 hp each, twenty-four of which
were installed in 1893, when the station was
built, and ten in 1898, when the Walker gen-
crators were added. Twenty-four of the
boilers were made by the Babcock & Wileox
Company, and the remaining ten by the
Aultman & Taylor Company, and are fur-
nished with six economizers made by the
Green Fuel Economizer Company, of Mat-
teawan, N. Y.

The next largest station is the Southern
Power Station, situated at Fifty-Second
Street and First Avenue, directly behind the
main repair shops of the company. This
station was built
1892, and is of a
somewhat  pecu-
har type. It con-
tains six 1000-hp
cross - compound
condensing  Allis
engines  on  the
main floor, belted
to twelve General
Electric  4oo-kw
four-pole  gener-
ators placed on
the second floor.
These engines oc-
cupy floor space
running longitudi-
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this mecans the dynamo tenders can at all times sce the
engines on the main floor and be in easy communication

with the engineer.
The switchboard
is at the end of
this second floor.
The engines are
20 ins. x 48 ins.
X 48 ims. stroke,
runmng at 73 1. p.
m., and 160 Ibs.
steam pressure. In
1898 two West-
inghouse com-
pound, automatic
condensing en-

THE SOUTHERN POWER STATION

nally down the center of the building only, the sides heing
supported by the columns upon which the roof rests. Dy

| gines of 500 hp

cach were added,
one direct connected to and the other driv-
ing by belt a booster. The two boosters are
of 1000 amps. capacity cach. To each of the
cight engines is connected a Wheeler sur-
face condenser.  Sixteen Babeock & Wileox
water-tube boilers of 250 hp each, equipped
with Wilkinson automatic stokers and four
Green fuel economizers, were installed in
1892, and have proved suffieient for carrying
the extra load of the 1000-hp booster ca-
pacity.

The Third Avenue Power Station, at
Third Avenue and First Street, has a total
capacity of 4yoo kw, distributed among
several different types of machinery. With
the exception of two Walker gencrators of
8oo kw cach, which were installed in 1808,
and are direct connected to Allis cross-com-
pound condensing engines of 1000 hip each,

the generators in this station are of the belt-driven type.
Four Corliss tandem-compound engines, 22 ins. x 40 ins.
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x 48 ins. stroke, 750 hp and 76 r. p. m. cach, drive four No.
6 Westinghouse g4oo-kw generators.  The engines were
made by the C. & G. Cooper Company. Thre Cooper
Corliss tandem-compound engines, 20 ins. x 30 ins. x 48

ins. stroke, 78 r.p.m., 550 hp cach, drive three General
Electric M. I’. joo-kw. generators. A\ 16 ins. x 30 ins. x

48 ins. stroke Cooper
Corliss  tandem-com-
pound engine of 75 r.
. m and 375 hp was

[VorL. XVIII. No. 14.

GENERAL PLAN OF POWER IMPROVEMENTS

In the general plan of the power improvements which
are contemplated the last station mentioned, that is, the
Thirty-Ninth Street Station, will be dispensed with, and
its territory will be supplied by the new station which is to
be built at Third Avenue and First Street, adjoining the
present Third Avenue Station.  An addition of 36,-
000 hp in generator capacity will be made to the pres-
ent installations, and of this increase eight-ninths will
be located at the Third Avenue and First Street Sta-
tion.  The other 4000 hp will be added to the Eastern
Power Station.

The Bridge Station, which is now equipped with
steam for running the cable drums, will be completely
transformed into an electric sub-station when the pro-
posed improvements have been completed.  This sta-
tion at present contains one of the Brooklyn Rapid
Transit's storage batteries, as well as an auxiliary
steam plant for the city; lighting plant and for heating
the DBrooklyn
terminal of the
bridge. There is
a battery booster
which. in the re-
arrangement of
the station, will
be moved from
its present posi-
tion to what is

mstalled i 1896 to

now used as the

drive a Westinghouse
230-kw hooster, and a

16 ins. X 27 ins. X 10
s, stroke  \Westing-
Fouse compound auto-
matic engine of 230 1.
1. m. and 250 hp was
mstalled in 1898 to
drive a General Elec-
tric booster of 200 law.
All the engines in this station are connected to jet

condensers.  The boiler plant consists of twenty Bab-
cock & Wilcox water-tube boilers of 2350 hp each, all
cquipped with  the Wilkinson automatic = stokers.
No cconomizers are installed i this station,

The Thirty-Ninth Street Station, at the foot of
Thirty-Ninth Street, is the most poorly situated from
a distribution standpoint of any of the company’s
stations, and is of the smallest capacity, the total out-
put heing hut 3560 kw at the nominal rating. This
station contains three Cooper Corliss  cross-com-
pound, direct-connected, 22 ins. X 40 ins. X 48 ins.
stroke engines of 83 r. p. m. and 750 hp cach, installed

coal storage. In

this room will
also Dbe placed
3000 kw in ro-

m 1895 two Cooper Corliss cross-compound, direct-
connected 28 ins. x 52 ins. X 48 ins. stroke engines of
75 r.p.m. and 1500 hp ecach, installed in 18906, and
Worthington surface condensers for these engines. The
three smaller engines are connected to two M. P. Westing-
house 660-kw generators and one Westinghouse direct-
connected booster of 560 kw, and the two larger engines
drive two M. P. Westinghouse 1120-kw generators. The
hoiler plant consists of ten Dabcock & Wilcox water-tube
250-hp boilers, which were installed in 1895, and which
have no stokers or economizers.

THE THIRTY-NINTH STREET POWER STATION

tary converters for supplying the bridge lines. The bridge
cable will be driven by induction motors receiving power
from the Third Avenue Power Station. There will be two
of these motors of 8oo-hp capacity each, and they will be
wound for 6000 volts. The maximum electrical output of
this station will be 8ooo amps.

The Fifty-Second Street Station will be kept in opera-
tion as a combined steam and rotary station, its territory
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being increased by taking part of the district now supplied
by the Thirty-Ninth Street Station, which, as mentioned

above, will be shut down. In the
FFifty-Sccond Street Station it will be
necessary to install rotary converters,

a sufficient increase being provided to
cnable the steam plant of the station to
be closed down entirely during one
watch and operated as a rotary sub-
station from the new Third Avenue
Station.  On the other hand, during
light loads it will be possible to convert
direct current into high-tension alter-
nating current for use at the various
rotary sub-stations throughout the sys-
tem. The output of this station will,
therefore, be greatly increased by the

addition of the rotaries, although the
steam plant will furnish 8500 amps. as
at present.

The capacity of the Eastern Power
Station will be increased by the addi-
tion of a seventh direct-connected unit
of twice the capacity of those now in-
stalled.  This unit will consist of a
4o000-hp Allis-Chalmers engine and a
direct-current Westinghouse railway
generator similar to those which will be
mstalled in the new Third Avenue
Power Station.  This will bring the
capacity of the Fastern Station up to
16,000 hp.  The new unit will be in-
stalled in what is now used as a store-
room. In order to make the increase
in steam distribution, the capacity of the boiler plant must
be also enlarged, but the present station will admit of an
increase of only 500 hp in boilers.  The entire plant of

ical stokers and a forced-draft system adopted on

473

thirty-six boilers will probably be equipped with mechan-

the

boilers on the second floor. The maxi-
mum load on the enlarged station will he
20,000 amps.

The new main 32,000-lip power sta-
tion is situated at Third Avenue and
FFirst Street.  The site of this station
has been selected on account of its su-

THE EASTERN POWLR STATION

perior advantages as a distributing center, and the Dest
facilities exist for obtaining coal, which can Dbe received
directly from canal boats from the Gowanus Canal,  The
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plot of ground is sufficiently large to provide for all future
growth, and at the same time there is an abundance of
room for the storage of coal.

SUB-STATIONS

From this station will he operated the following sub-
stations : Halsey Street and Broadway, Fulton and Essex
Streets, Fulton Street and Tompkins Avenue, Coney Isl-
and, Brooklyn Bridge, Southern Power Station and Park-
ville. The Halsey Street and DBroadway sub-station will
require an ultimate capacity of seven 1000-kw rotary con-
verters, and will also contain a booster for the Bowery
Bay line. This booster is already installed and in opera-
tion, two of the old Ridgewood
Station generators, which were
saved from the recent fire, hav-
ing been rewound for this pur-
post. The general scheme of im-
provements, however, is not for-
mulated with the intention of
employing boosters on the sys-
tem, and it is the intention after
the alternating-current generating
station is completed and the ro-
tary converters installed to do
away with this machine. Before
the ultimate demand on the sta-
tion of 14,700 amps. is reached,
therefore, the booster will be re-
moved and a sub-station erected
iir the vicinity of Maspeth. The
Essex and Fulton Street sub-sta-
tion in East New York will be
a combined rotary and storage-battery sub-station. It will
contain two 1000-kw rotary converters and the two storage
batteries already in use at East New York. Of these
storage batteries one is the portable battery used at Brigh-
ton Beach, and removed in the winter time to East New
York, which is installed on the elevated railroad cars, and
was described in the STREET RaiLway JournaL a few
months ago. These batteries, as well as that at the bridge,
are composed of chloride accumulators, made by the Elec-
tric Storage Battery Company. There has been no provi-
sion made for increasing the storage battery capacity of the
system in the intended development, the two batteries be-
ing allowed to retain their present size and position. The

power from this sub-station, which will be one of the first
60000

maximum load will be G500
amps.

The Coney Island sub-
station is located on the
company's property at the
Culver terminal, Coney Isl-
and, and its capacity will be
four s00-kw and one rooo-
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new stations to be constructed, will be used principally on  kw rotary converters, giving a maximum load of 5850

the Jamaica surface lines and the eclevated lines, and the amps, The station structure is now completed and the
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1000-kw rotary installed. This rotary was started on Aug.
31, 1901, using purchased high-tension current from the
lighting station at Sixty-I7ifth Street.

The Parkville sub-station will be located in the vicmity
of the Drighton Deach line in Flatbush, and will furnish
power to the district now supplied from the Thirty-Ninth
street Power Station.  As the company does 1ot own prop-
erty at this point, the site will have to be purchased, and
the exact position is therefore not vet determined. 1t will
contain two 1ooo-kw and one 500-kw rotary converters,
the maximum load being 5800 amps.

The Tompkins Avenue and Fulton Street Station will be

STREET RAILWAY JOURNAL.

[Vor. XVIII. No. 14.

new system with the placing of its feeders underground.
The recent imperative demands for greater power than
could be obtained from the company’s stations has enforced
the buying of current from other companies, and the most
natural solution of the difficulties which beset the engineers
was to take the 6500-volt high-tension alternating-current
supplied by the Kings County Electric Light & Power
Company. The railway company has adopted a standard
size of cable for all its high-tension work. This is a triplex,
paper-insulated, lead-covered cable, each conductor having
a cross section of 250,000 circ. mils. These cables will be
laid in terra-cotta ducts placed under the streets of the city.

WORK ON THE FOUNDATION OF THE NEW THIRD AVENUE STATION, FROM A RECENT PHOTOGRAPH

located on the company's property on Fulton Street near
Tompkins Avenue, in what was the old Tompkins Avenue
depot. It will contain three 1000-kw and one 500-kw ro-
tary converters, and the maximum load will be 7800 amps.
This completes in a general way the entire intended power
development of the Brooklyn Heights Railroad Company,
but, of course, before it is entirely completed there may
be minor changes made in the scheme and the possible
underestimated augmentation in the traffic of certain sec-
tions may produce the necessity of larger additions at those
points.
THE FEEDER SYSTEMS
Within the last year the company has inaugurated the

The diagram on the next page shows in general the pro-
posed arrangement and gives the number of ducts, loads in
amperes, etc. A map is also given of the Borough of Brook-
lyn, showing the districts which will be supplied by the
sub-stations, and giving at a glance the general features of
load and location of stations. In the map the different dis-
tricts are separated by heavy double lines.

THE NEW THIRD AVENUE POWER STATION

The new power station which is now being constructed
is naturally the most important factor of the development.
This station has been designed and is being built on what
is accorded to be the very best lines of railway pawer house
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construction, and every attempt is being made to produce a2  concrete, that under both the boiler section and the engine
model central station for railway distribution. The build- room being about 6 ft. in thickness. It will be of
ing will be placed on a plot of land owned by the company  red brick with bluestone trimmings, and will follow out

in its architectural lines what is now the standard

Brooklyn Rapid Transit style of appearance. The

EASTERN STATION . ST 1o1e. T 5% 3 .

gmm&@ words “Brooklyn Rapid Transit Company” in large

g iron letters are placed on the upper portion of the
& b Third Avenue front. This front of the building is

F“;Jg_ﬁng.“ 183 ft. 3 ins. in length. The depth of the part con-
// Essex or. taining the engines and dynamos is 186 ft. ¢ ins, and

that which is to be occupied by the boilers is 20 ft.
shorter, being but 166 ft. g ins.

THIRD AVE.
STATION %

TOMPKINS AVE.
SUB-STA.

NO. OF ™ 2 ~ - - 3 c
DISTANCE. gc¢ ank £ cac
e % S Ihe boilers are arranged in banks of two, each
STATION TO SUB STATION CABLES AMPERES
Tintsey 23140 | 4 14725
Tompkins w020 | 2 7780
SOUTHERN NG W Essex 380 | 2 6130
S = Bridge e | 3 779
@ : Parked Conduit 2030 2 58t
( Q "X il Pole Tine 000 | 2 Ll
e Conduit 8110
ey W iriey Islard Yole Line 27420 2 (e
A ) Southern 15700 10
\\,\ \\l?:%n EXPLANATION OF SYNBOLS.
N S Note: Each square represents one duct.
o
\ IR B8 Ducts ocenpied by D.C. Fecilers,
e B Ducts oceupicd by A.C. High Tension Triplex Cable.
A FH Ducts reserved for 4.0, Hizh Tension Triplex Cable,

< 2

Street Ry.Journal

£
CONEY ISLAND
SUB-8TA.

MAP OF THE FEEDER SYSTEM

adjacent to the present station, and will be divided into
two portions, as shown in the accompanying elevation.
The southern portion is to be used for the engine and dy-
namo room, and the northern portion, which is constder-
ably higher, will contain two stories of boilers, with coal
storage above.

The building is built entirely on piles surmounted by

~|=— BROOKLYN RAPID TRANSIT COMPANY.
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boiler being of 650-hp capacity, and the first installation will
consist of twenty-four boilers. These will be arranged on
cach side of the building in two stories, six boilers being
placed in cach tier. The boilers are of the Babcock & Wil-
cox type, made by the Aultman & Taylor Company, and
will have 6500 sq. ft. of heating surface each. There will
be no economizers in the first installation, but space will
be left for equipping the plant with them if desired in the
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The boilers will be equipped with automatic stokers of
a type not yet decided upon. There will also be installed a
forced-draft system in order that the steam plant may be

operated at its maximum capacity during rush hours. The.

coal and ash handling system will be most complete. The
first installation of coal conveying apparatus will be ca-
pable of moving 125 tons of coal per hour, and provision
has been made in the designs for duplicating this capacity
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PLAN OF NEW THIRD AVENUE POWER STATION

The feed-water will be supplied by Buffalo pumps

future.
and heated by enclosed feed-water, whose make is to be
decided later.

There will be two stacks, one rising on each side of the

boiler rooms. These stacks are of the seli-supporting steel
tyvpe, with brick linings, and are to be 217 ft. in height.
The plan of the first floor, presented herewith, shows the
arrangement of the boilers as it will be when the total ca-
pacity of the station has been installed. At present, how-
ever, the four units shown at the end of this floor and the
corresponding four units immediately alhove them will be
oniitted on the west end of the building.

if desirable. All coal will be weighed before going to the
coal pockets. The ashes will be removed from the station
by cars operated by an electric locomotive.

The engine room will contain at first but six 4ooo-hp
generating units, placed in two rows of three each, leaving
space at the western end for the symmetrical arrangement
of the two other units which it is expected to install later
on, one at the end of cach row. These generating units
consist of Allis-Chalmers vertical, marine-type condensing
engines, direct connected to Westinghouse generators.
Four of these generators will be of the three-phase, alter-
nating-current, revolving-field type, generating current at
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6600 volts and 25 cycles. The other two generators will

be Westinghouse multipolar railway generators, delivering

current at 575 volts. The engines and generators are
similar in design to those furnished the Metropolitan Rail-
way Company, of Manhattan, but the relative positions of
the cylinders, flyv-wheel and generator is somewhat dif-
The accompanying drawing shows the general
arrangement.  There are three bearings, one of which is

ferent.
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of exciters will consist of two units. One of these machines
will be engine driven, the other motor driven. In addi-
tion, space will be left for a storage battery to furnish ex-
citing current in the future if deemed desirable.

The interior of the engine room is furnished with a
series of galleries to provide accommodation for the switch-
board apparatus and feeders. These galleries are con-
structed in a large part from wrought iron, and are reached
by an elevator and iron staircases. The final arrangement
of the switchboards, ctc., has not yet been decided upon,
nor have any contracts for this work been given out. The
room will be lighted in a most efficient manner by large
windows on the side away from the boiler room and on
the ends, as well as from a glazed monitor in the center
of the roof. A so-ton traveling crane, furnished by Al-
fred Box, of Philadelphia, will span the entire width of the
room, furnishing every facility for the erection of the en-
gines and generators and their future repairs.

When the new station is completed, the adjoining Third
Avenue Station will be kept as a reserve. This will give
the company a large auxiliary supply of power which can

Tiot Well |
P I

4000-HP. GENERATING UNITS FOR NEW THIRD AVENUE STATION

an outboard bearing on the far side of the generator. The
fly-wheel is placed between the generator and the middle
bearing, and the low-pressure cylinder 1s the nearer to the
fly-wheel and generator.
pressure cylinder is connected to the shaft by a disc crank
The sizes of the cylinders are 42 ins. x 86 ins. x

The connecting rod of the high-

at its end.
60 ins. stroke, and the engines run at a speed of 75 r. p. m.
On both high and low-pressure cylinders the valve gear
is of the Corliss pattern, and the steam pressure is 175 Ibs.
To each engine is connected a Worthington condenser.
The diameter of the two engine bearings is 27 ins., and
each is 42 ins. in length, the central bearing being divided
as shown: the outward bearing is 30 ins. in diameter and
56 ins. long. In the genecrator the diameter of the shaft,
which is of hollow-forged steel. is 35 ins. The weight of
the 28-ft. fly-wheel is 240,000 Ibs. The first installation

always be called upon. The possibility of obtaining high-
tension current from the rotaries at Fifty-Second Street
will also serve to counteract the effects of any partial in-
terruption of the alternating-current supply, and the flex-
ibility of the distributing system will make it impossible
tor local disturbances on any part of the system to seriously
affect traffic on a single division. It is confidently expected
that the work as detailed above will be completed during
the year 1903. Contracts have been let for nearly all the
machines, and their early delivery is assured. Of the ro-
tary converters sixteen have been ordered from the West-
inghouse Electric & Manufacturing Company. Eleven of
these are of 1000 hp each, and the remaining five of 500
hp each. With this order is one for a full equipment of
static, air-blast transformers for installation with the ro-
taries.



BY EDWARD A. MAHER

President, Union Ralway Company

THE TROLLEY IN THE BRONX REGION

OR many years, in fact during nearly the whole of the

closing quarter of the nineteenth century, the over-

flow of the population of Manhattan Island was di-

rected to the east and west. New Jersey throve upon the

influx of Knickerbocker householders quite as much as

upon the taxation of New York corporations ostensibly

domiciled within her borders; while the completion of
Brooklyn Bridge invited such a

000 inhabitants and an assessed valuation of $180,000,000.
This fair land of ours, particularly out West, has given
many startling examples of cities growing up in a night,
but it may fairly be questioned whether the new Borongh
of the Dronx is not the most conspicuous instance of the
kind, all things considered. Those who have striven to
upbuild the Union Railway system have some pride in the

share it has taken to develop a

rush into Kings County that it will
be a decade at least before addi-
tional bridges can give relief by
Thus
checked 1n his acquisition of a
home and elbow room by the
Jersey ferries and marshes to the
west, and by the Long Island lack
of transportation facilities to the
cast, the average Ncw Yorker
would have confronted a serious
problem had not the Union Rail-
way system afforded him an escape

overtaking the congestion.

to the fine plateaus and broad pas-

toral stretches of Westchester

region which, if it were not now
an integral part of the metropolis,
would rank high in the list of the
Lest

this may sound like an exaggera-
o

grcat cities of the Union.

tion, let me premise by noting the
fact that the forty odd Union Rail-
way routes ramify through 42

square miles of territory—a pro-
portioi that in itself is eloquent as
to the pioneer zeal with which the
company under my administration
has opened up the region in which
it operates. Bounded by 32 miles
of water front that are washed hy

IN WESTCHESTER VILLAGE

County. In fact, when the enterprise of the company
opened up that heautiful region to which the New York
Central was never able to give more than a terribly lim-
ited commuter service, the exodus from Manhattan Island
was so swift as to be one of the compelling causes for the
creation of Greater New York., That which since 1874
had borne the rather deprecatory cognomen of the “An-
nexed District,” had jumped by 1900 from 30.000 inhabi-
tants to a residential population of 200,000, and from a
valuation of $23,000,000 to at least $150,000,000; figures
which again have now risen in a hrief year or more to 250,-

POWER STATION AT WEST FARMS

TREMONT AVENUE LINE UNDER THIRD AVENUE L

the waters of the Sound, the Harlem River and the Hud-
son River, lie the districts within which the millions of
New Yorkers must hercafter make their homes if they are
to live in comfort and to travel pleasantly to and from their
work.

The character of these districts has already been deter-
mined, and is remarkable for its diversity; but, as every
strect railway manager knows, it is not always casy to de-
cide just where the public will head next in any new
area of such size. The carly stages of the history of the
Union Railway Company, or its underlying corporations,
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were peculiarly harassed by this uncertainty, Added ele-
ments of doubt in the problem were contributed by what
[ may term the physical politics of the situation. It was
clear to every observer, for instance, that population would

be likely to cling from habit to the banks of the channel

EDGAR ALLAN POE’S COTTAGE, FORDHAM

through which, now fenced in by walls of granite and stecl,
the great Vanderbilt trunk line touches its Atlantic ter-
minal ; and one could do some figuring on that. Dut it was
also clear that while New York would have to reserve its
future parks in the Bronx region, their topographical lim-
its must be known before anyv kind of trolley network
could be laid out scientifically. To-day, as the development
of the last few years, the Union territory embraces in the
region deservedly known as the “Great North Side” no
fewer than 3849 acres of park and 212 acres of parkway.
There is nothing like this anvwhere else in the world in
the way of breathing space for purposes of recreation, but
to indicate the difficulties raised T neced only point to the
fact that in all these long years, with a very dense popula-
tion along the east and west walls of Central Park, the
street railways of New York have only succeeded in pene-
trating across that area by one short transverse line.  As
efforts to
render access to the parks and across them easy for every-
body, but it will nced intelligently liberal co-operation

it is, the Union Company is making herculean

from the authorities in the grant of facilities for reaching
central points within the parks if these vast new pleasure
grounds are to become properly available. In this respect,
morcover, the Bronx problem differs radically from that
in Brooklyn, where the abnormal travel to the bavs and
beaches has to be dealt with for only a few summer months,
and is practically without conflict at any time with the
usual city traffic.  But with us in the Bronx, the strain of
providing for the pleasure traffic while maintaining all the
regular facilities for the worker, is ever upon the manage-
ment, the sole reason being that the parks are right “in our
midst,” and they never shut down, as do Coney Tsland and
Bowery Beach or Far Rockaway. And this situation is
complicated by the cemetery travel, which in Brooklvn
touches only each flank of the citv, whereas with us it is
thrown on the middle main lines of our service.

By way of emphasizing some of these points I may stop
to refer for a moment to the general outlines of the region
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and some of its features of interest, as suggested above.
sronx Borough has 7} miles of frontage on the Hudson, 6
miles on the Harlem, and no less than 154 miles, from Port
Morris to Pelham Bay and City Island, on the Sound.
[From this shore line it rises boldly in general, and nowhere
in Greater New York are there heavier grades for the
cars to climb than are encounfered along the rocky ridges
over which the chief routes of the system have been pushed
as far as Mount Vernon and Yonkers. The area thus en-
closed was once, as is well known, held largely by one or
two families, such as the Moirises, Pells, and Van Cort-
landts, but in reality the system of the company goes be-
yvond these points, reaching far-off Hastings-on-the-Hud-
son and Tuckahoe and White Plains mland—"half way
to Boston,” as some of our passengers put it.

The borough 1s still extremely rural at different points,
but it contains nevertheless three of the largest freight
vards in the country, one of which, it may be noted for those
who are interested in rails, has no fewer than fifty-four
parallel tracks.
west have been launched additions to the United Siates
Navy, and at Port Morris, on the east, there is go ft. of
water at the piers, so that while the docking advantages

Moreover, from its water front on the

are more than equal to those of Manhattan Tsland, the op-
portunities for dealing with trunk-line traffic are far bevond
anything that was ever dreamed of south of the Harlem
River.  Omne thing again which has helped develop the
Twenty-Third and Twenty-Fourth Wards, has been that
many public institutions have been compelled by need of
space to move into them; so that to-day we have, for ex-
ample, the extraordinary number of seven colleges and uni-
versities, to which ninety churches and thirty-four public
schools form a natural supplement, hesides describing bet-
ter than any words of mine can do the quality of our resi-
dent population.  The academic and literary flavor has
somehow always been noteworthy of the region, and is

THE SOUND FROM CITY ISLAND

responsible for not a little of our traffic, there not being a
season or a day in the year when our conductors are not
asked by somcbody as to the location of Edgar Allan Poe’s
pathetic little cottage at Fordham, where he wrote “An-
nabel Lee,” or as to the home of Joseph Rodman Drake,
the poet of the flag, or as to where Fenimore Cooper
lived, or whether there are traces in Westchester of Samuel
Woodworth, who wrote “The Old Oaken Bucket.” I can
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not claim that we burden our new conductors by coaching
them as to these things—they have cnough on their minds
as it is; but such spots and traditions, as well as those he-
longing to the earlier colonial and revolutionary period, of
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“downtown’ do not even know (he names of these pleasure
erounds of the people. As a matter of fact, it is only in
the future that the Union Railway Company will derive
any real benefit from these public and private parks, for

HIGH BRIDGE AND SEDGWICK AVENUE LINE
HARLEM VALLEY AND SPEEDWAY FROM HIGH BRIDGE

MCCOMB’S DAM BRIDGE, NEAR JEROMLE AVENUE LINE

which our section is as full as Massachusetts, are a de-
cided assct, and continvously foster new travel. I am sur-
prised the Ford Bill did not tax us for them. For the ex-
cellent photographs which accompany this article, giving
an 1dea of the Bronx region and the Union system, | am
mdebted to G K. Stonebridge, a well-known local artist
in that line.

I have alluded to the park system, still so new that many
friends of mine who are well-informed men of affairs

WASHINGTON BRIDGE AND SEDGWICK AVENUE LINIE

THIRD AVENUE BRIDGE, UNION CAR ON GRADE

their creation has necessitated a wholesale upheaval of the
borough, blocking for long periods many of our important
routes.  Even now visitors to the American Street Railway
convention can sce the celebrated old Jerome Park, where
the fastest horses i America have made and lost millions,
being turned into a reservoir of the public water supply.
So far as race tracks go, we still have the unsurpassed Mor-
ris Park for horses and Berkeley Oval for men, not for-
getting the country grounds of the New York Athletic
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Club at Travers Island, on the Sound, or the boat clubs on,

the Harlem; but the disruption of traffic by the breaking
up of Jerome Park and Jerome Avenue, a main artery of
commerce, can only be compared with what is now occur-
ring on Manhattan [sland. The fact that in spite of cnor-
nous obstacles of this kind the service has been well main-
tained is shown by the recent effort on our part to fling
a spur from the southern end of our Jerome Avenue route
across McComb's Dam Dridge to Kighth Avenue, with
the object of saving our patrons a half-mile walk at a very
exposed spot. The appiication of the company was volun-
tarily supported in person by at least 1500 Bronx residents.
[ doubt whether any street railway company ever before
had such an evidence of support and appreciation from the
community which it serves.

Referring once more to the parks, T was about to note
the varicty of tastes to which they appeal, giving us a
traffic that must be steadily watched the vear around. niak-
ing a ceaseless demand on
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sense be opened up until the Union system encircles and
pierces it. Those of us who have for some years been busy
developing that system look back on a period of ceaseless
activity, but the contemplation of what must still be done
to round out existing lines and build the new routes does
not reveal much chance to “‘rest and be thankful.” On the
contrary, it would be difficult to exaggerate the magnitude
of the task. ‘“The greater lies before.”

The old horse railroad out of which the great Union
Railway system has grown dates back to the carly sixties,
and was very much of the character of that which on the
fringe of our territory still transports the weary fisher-
man with his catch at Bartow. The corporation chartered
as the Harlem Bridge, Morrisania & Fordham Railroad
Company established four branches, with terminals at
FFordham, West Farms, Westchester Avenue and the
Bronx, and Port Morris. The North Third Avenue &
IFleetwood Park Railway Company also had a precarious

existence about the same

the executive for new fa-
cilities or the adaptation of
old ones.  Probably the last
thing that DMiss IHelen
Gould thought of when she
added the beautiful Hall of
Fame to the University of
New York, at Morris, or
“University,” Heights, was
that of presenting the
Union Company with new
conditions to meet in pro-
viding for the sightseers
crowding up Sedgwick Av-
enue to the new Walhalla;
but obviously we can not
let that trathic go unnoticed

time, and the two were
brought together in 1892,
just at the beginning of the
modern trolley regime, a
date,moreover, from which
it would also be hut fair to
reckon the great expansion
of the North Side. It
seems Dbarely credible that
where these two companies
at the time of consolidation
ran twenty horse cars of
the primitive Bartow type,
we now operate close upon
400 electrics, and keep
them busy all the time. It
1s needless to say that all

or undeveloped, so that to-
day one of our new lines is
aiming that way, past lHighbridge Aqueduct and under
the graceful arches of the newer \Washington Bridge. Not
far beyvond again lies Van Cortlandt Park, practically the
only place where New York City can review its National
Guard or mimic the conditions of battle. But the park has
also long been a rendezvous for bicyclists, and is now a
haunt of golfers. lce forms there when the lakes in Man-
hattan and Brooklyn are still open, so that, for example,
last vear when there was no skating helow Harlem Bridge,
we had fiftv-four days at Van Cortlandt and twenty-six
at Crotona Park, drawing out no fewer than 300,000 peo
ple. for a great many of whom we gladly provided street-
car service. In DBronx Park the public has long been fa-
miliar with the magnificent Hemlock Grove, the grim Bear's
Den, the lovely banks of the river, the dam and the ruined
old snuff mill where the Lorillards laid the foundation of
their fortune: but now we have to take crowds also to the
new Botanical Gardens and the great Zoological Park, and
the only complaint met is that we ought to be allowed to
put the people down nearer the points of interest. A\ mother
with a child in her arms or a father carrving a heavy lunch
basket has some rights in such a matter as that. T have not
mentioned Claremont Park or St. Mary’s Park, for the
travel to both of which resorts we must cater; nor, finally,
have T named <o far Pelham Bay Park, a region of great
beauty, but which, as a center of homes, will not in any

TROLLEY TRIPPERS FISHING ON THE SOUND KILLS

the original investments
and equipments at once
“went by the board,” and we started out not merely
to put in clectric motive power, but to construct the new
lines imperatively needed.  Since 1892, breaking away
from its “IHuckleberry” name and period, the Union Com-
pany has thus constructed around the skeleton of its orig-
inal system the following lines:

138th Street, across Madison Avenue Bridge to 135th
Street, to Eighth Avenue.

i5oth Street, from Prospect Avenue to the Bronx River.

161st Street, from Third Avenue'to High Bridge.

177th Street, from the Bronx River to Jerome Avenue.

Willis Avenue to Melrose Avenue.

Melrose Avenue to 161st Street.

Jerome Avenue, from McComb’s Dam Bridge to the
northerly city line.

Upper Broadway, from Kingsbridge to Yonkers city line.

Webster Avenue, from Fordham to Williamsbridge.

All these lines have been completed and are now in op-
cration, covering about 60 miles of street. In addition to
the above, there have been built by the company lines ex-
tending from West Farms to Westchester Village and
Unionport; also from West Farms to Williamsbridge,
South Mount Vernon and Mount Vernon; in the city of
Mount Vernon, along Fifth Avenue to the city line, along
Fourth Avenue and Third Street to the city line at Pel-
ham, and along North Fourth Avenue to the city line at



OCTOBER 3, 19OI.] STREET RAILWAY JOURNAL. 485

Bronxville.  Extensions have also been built at Pelham, at 165th Street, and an extension on Burnside Avenue from
North Pelham, Pelham Manor, New Rochelle, and in the  Jerome Avenue westerly to Aqueduct and Cedar Avenues,
city of New Rochelle to Hudson Park and Glen lsland;  and thence to Morris Heights dock. It is intended in the
along the Boston Post Road to the village of Larchmont, ucar future to build an extension from Olin Avenue on

=

4
Ve

A
4
s

VIEWS IN BRONX PARK

and on North Strect in said city, Rose Street, Webster  Webster \venue to the city line at Yonkers. The construc-
Avenue, Tuguenot and Main Strects.  These latter lines  tion of this line will give a double-track service between
cover about 3omiles of street. The Union Railway Company — ast 129th Street and the city of Mount Vernon. \Ve have
has recently constructed an extension on Webster Avenue  also laid out the construction of lines on St. Aun's, Morris
from Fordham to Melrose Avenuc across the new viaduct  and Boscobel Avenues. Our plans as to Sedgwick Avenue
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and the line across the McComb's Dam Bridge have al-
ready been noted above.  There is also now under the con-
trol of the Union Company the Yonkers system, with trans-
fer points in the city of Mount Vernon, at the Flarlem sta-
tion, and also from Jerome Avenue to Yonkers. The lines
in operation in the city of Yonkers measure about 20 miles.
The Union Railway system also controls the Tarrytown,
White Plains & Mamaroneck Railway Company, which
operates cars from Tarrytown to \White Plains and to Ma-
maroneck, and also from White Plains to Scarsdale, making

/
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It is obvious to anyone who is mformed as to the topog-
raphy of Greater New York and Westchester County that
our passengers casily get a long haul for their money, our
transfer system being also very liberal.  We have virtually
twenty-three routes that our conductors have to memorize,
and we have nearly forty different destinations. With his
one nickel a passcnger can, and often does, travel more
than 15 miles from the Harlem up to Hastings-on-the-
Hudson ; or 1f his business takes him along the Sound, he
can go a good 16 miles to Larchmont for the same trifle.

MILITARY EXERCISES AND WINTER SPORTS IN VAN CORTLANDT AND CROTONA PARKS

a total of about 30 miles. The Union Railway system also
controls the Southern Boulevard Railroad Company, which
operates its cars from 12gth Street along the Southern
Boulevard, a line of about 4% miles.

I understand that another article in this issue of the
STREET RATLwWAY JourNAL deals with the question of power
in relation to the projected great new central plant at
the Kingshridge depot of the old allied Third Avenue Rail-
way, now under Metropolitan control; but T may note in
passing that we have available for our Union and West-
chester companies’ network current from four strategic
points—West Farms, with 3850-kw capacity; New Ro-
chelle, 1500 kew ; Yonkers, 1025 kw, and White Plains, 1125
kw—a respectable aggregate of over 10,000 hp of generat-
ing capacity.

Such distances malke the newspaper discussions on Manhat-
tan Island, as to whether the Metropolitan system or the
Manhattan Elevated gets the burden of the “long haul,”
seem to us on the North Side rather foreign to the ques-
tion; for our shortest haul must look a “long™ one to man-
agements below Harlem Bridge, and we can not help our-
selves. There is, of course, no doubt that we suffer from
the “transfer upon transfer™ policy; while the saving from
it to the public all over cur scattered territory is enormous;:
although it naturally acts as a drag upon our extensions
and improvements. In this respect a street railway man-
ager is, unfortunately, different from the proprietor of a
theater, who, if he has put a good piece on the boards at
great expense, can cut out all his “deadheads.” Our houses
are always “papered.” The extent to which our patrons
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use transfers is shown by the startling fact that this last
year, 1901, they asked for and got on the Union system
alone 12,496,870, or, as will be noted, as many as our total
traffic in 1899, less than two years ago; while on the West-
chester Electric Company division in 1900 the number of
transfers was 3,273,751, or just 50 per cent of the total
number of passengers.

This brings me directly to the question of our traffic,
and | venture to submit that the figures of the Union Rail-
way are a marvelous record ol growth. They run thus,
omitting transfers:

TSOL & =5 55 5555 5 o ke 6o e 59 85w o s e ca e it o 5 s s 3.240.726
TSU2 z 55 sy@simuMeemEmEE it B HoSiTmEs 08 FFEsHIE 05 55 LEMIMENES 3.402.370
1 T P P D R e . 6,492,126
BROML L oo s st m g B8 So o8 884 5 EEE S $3 AEHEDIMERES 555 : 0.373.175
LO08 o e e 80573044
L8000 0.722.361
I G o et e e e 107534,320
T 12,166,000
TGO« o masms @5 @85 £33 @ EmOB R IR EIF §F 95N ERR S A 12:711,412
TONOS 3 i s mios 23 0¥ F @3 o s EIHE @S 8389 N B RS WG 16.790,022

Our Westchester Electric Company makes the subjoined
showine {from 1895 :

TROE o eeime e oo w5 B RSB I REE R RS 95 ST RIEES (amE pimem i s LOO8AET
o5 DO O S PR O P 2,490,272
IR0 o ot e e . 2,580,061
5 T 1,406,203
IR0 & ottt 5.040,843
METOE) o o fio Sesid FRAE AT AT 50 BO 0850 5 5EETE a5 86 Hh BN 0o AT 0,552,390

The short Southern Boulevard line, also an integral part
of our main Union system, shows the following figures
since 1896

1800 . oo i e 352,003
1B o0a comtize Ta D HEED 60 6H D0 55 B0 0T AT 050 S 00 60T 0 0t Rk 003.002
el T e P (77 LI L (0 [0
TROM s s s s s G0 R85 83 258 BIBMp BB LEa% HE8¢ LimEEIBeE 1.000.153
TOOON . 56 o 58wt SE S B A TS A5 5B BN RS EHER N 85 855 1,203 478

Wherever a depression is indicated in the curve of these
load lines it is not due to anything but the tearing up of
our routes for paving, sewer pipes, water mains, and the
other interruptions which 1 presume are incidental annoy-
ances in the building up of any great new center of popula-
tion; but no manager likes to see them, however well he
can account for them to the owners of the property. I can
also give a few figures for the Yonkers system and for
the Tarryvtown, White Plains & Mamaroneck division, cach
of which we own and operate.  For the White Plains line
the figures are:

30 203 315
1.024 317
While for Yonkers the following are the returns since

1808 :

IR0 L 1.316.62)
1225 ] RN NN 1. R S e 3,060 239
LOOO 4 65«35 a8 smmemy®is 15 5@ EBIGI R @ GaE dsmsnsnEmamns sLOB04138

The signs of growth are thus everywhere manifest, and,
as will be seen, in 1900 these five divisions handled no
fewer than 30,501,051 passengers. The 20 per cent rate
of increase which, extraordinary as it is, we are easily
maintaining, should give us not far short of 37,500,000
this year, or ahout twelve times what the Union system
had at its inception less than ten vears ago.

Comment on such development as is outlined ahove
seems superfluous, but it is only right to add that the
whole of the service given is metropolitan in its character
as to comfort and convenience, while it is also suburban
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We have the alert,
quick, nervous New York public to deal with, and are thus

as to the high rate of speed maintained,

helped to keep up an excellent running schedule in city
limits proper, and where we strike some of the open coun-
try that still abounds in our territory, our motormen let
their cars out for all they are worth. Hence, again, the
distances are shortened up wonderfully, much to the satis-
faction of those who go “all the way.” Two or three years
ago we established at the crest of the West Farms hill, not
far from the power plant, a central car house, which is ad-
mitted to be one of the finest in the country, and thither thic
able superintendent, Mr. James Carrigan, moved his office.
[t is the operating heart of the system, and a busy scene at
all times, for the Union Company has a force of over 700
motormen and conductors, sixty men at work on track
repairs, cte., and eighty men similarly engaged on the
maintenance of the rolling stock, besides the staff for the

HOME FROM THE DAY'S FISHING—BARTOW

power-generating plant.  Man and boy, Mr. Carrigan has
lived some forty years within a stone’s throw of his office,
and thus has that intuitive knowledge of his spreading
territory without which a stranger could make many a
costly mistake.

Down here, at the southern end of the Third Avenue
Bridge, are the executive offices of the company, built spe-
cially for the purpose and used as the headquarters of the
president, of Mr. T. W. Oleott. secretary and treasurer,
cte. Irom the windows looking out on the plaza can be
witnessed morning and evening, or on any great occasion
setting the population in movement, one of the sights of
New York City—a sight of peculiar interest to every street
raibway man.  The cars ¢ome off the bridge with a sharp
curve, very much like that at Fourteenth Street and DBroad-
way, New York, and then run around a loop, of which
that at Broadway and the New York Postoffice is a coun-
terpart.  Overhead is the elevated road, and close by are
the terminals of the Third Avenue line, and the scenes
rival in animation and bustle those at the New York end
of the Brooklyn Bridge, except that in our plan of opera-
tion each car for our multitudinous routes comes up on the
one line, and passengers do not, like the poor Brooklynites,
have to peril life and limh in jostling across half a dozen
tracks to reach a seat, in a manner that makes “looping
the loop™ seem a very safe amusement by comparison.
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Here our finger is on the pulse of the whole system, but
creat tides of travel are also in evidence all the day long
at such busy transfer points as 138th Street and Third
Avenue; the Southern Boulevard, West Farms, West
Mount Vernon, etc., where the cars coming up ceasclessly
are like mere buckets dipping into a vast sea of humanity.
In the operation of such a system there are many intricacies
and features of interest that might be dwelt upon, but I
believe enough has been said to enable the delegates to the
New York convention to appreciate the operative condi-
tions of the Union Street Railway system and all that it
opens up in the Borough of the Broux to the dwellers on
Manhattan Island.
e ————

A THREE-YEAR COMPARISON OF CABLE,
ELECTRIC AND HORSE TRACTION
IN NEW YORK CITY

The accompanying table shows in detail the earnings
and operating expenses for the year ending June 30, 1901,
of the Metropolitan Street Railway Company, of New
York. These figures have been sccured through the
courtesy of the officers of that company, and following a
custom istituted in this paper two or three years ago, are
presented herewith. The table possesses a particular in-
terest at the present time, in view of the fact that cable
traction has now heen entirely abandoned by the company.
So far, therefore, as that power 1s concerned the expenses
have a historical interest only, except as they indicate some
of the reasons which have led the company to adopt elec-
tric traction for all of its mechanically-operated lines.

The figures for cable traction necessarily are not for the
complete year, as the fimal piece of cable track, that on
Broadway, was changed to clectricity during the first part
of June, 19o1. Nevertheless, the cable car mileage during
the vear, as will be scen, was less than jo per cent of the
cable car mileage for 19oo. The horse car mileage also
shows a decrease of about 15 per cent, while the electric
car mileage shows an increase of 8.2 per cent.  The total
mileage for the system is less than last vear to the extent
of 1,206,907, This, however, does not represent either
a diminution in passengers carried, which, in fact, are
11,062,078 more, or in carryving capacity, as the new clec-
tric cars are larger than either the cable or the horse cars
which they have displaced.

Considering now cach division separately, it will he seen
that the cost of cable car operation has increased 0.83 cent
per car mile.  The largest factor in this is the cost of fuel
and renewal of cables, both of which have increased o 22
cent per car mile.  The only other increase of importance
is injuries and damages—o.2 cent.

In horse car operation there has heen a reduction of 0.25
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cent in maintenance of way, and 0.05 cent in transportation.
The increase is almost entirely in cost of provender—o.39
cent.  This reflects the increase in cost in grain, whicl,
peculiarly enough, has increased in value in about the same
proportion as the coal for the mechanically-operated lines.

Taking up now the electric division, the most important
and most interesting, we find that the total increase in
operating expenses is 0.4 cents, which is more than ac-
counted for by the increase in charges for injuries and
damages, which is 0.49 cents.  Thus, it will be seen that
mechanically the system is operating .09 cent per car mile
cheaper than last year. In carrying the investigation
further, it will be found that this reduction has been
secured entirely in the transportation expenses; that is, in
the wages of the engineers and firemen and in fuel. In
fact, the maintenance of way expenses and those of main-
tenance of equipment were both higher than last year. The
reduction in motive power is, of course, attributable to
the operation of the new power house of the company,
and it is interesting to notice that the greater part of the
saving secured therefrom (0.21 cent) is just about equally
divided between the expense of labor and that of fuel.

The reduction in transportation charges per car mile is
attributable to the general employment of double-truck
cars, which have become the standard for practically all
the eclectric lines of the company. Single-truck cars are
still in operation on Broadway, but they will be replaced
by the long car just as soon as the Broadway tracks at the
curves are so arranged that double-truck cars can pass
cach other with safety on curves.

The effect of the higher speed employed by the electric
cars on operating expenses is shown in a very in-
teresting way by comparing the transportation charges
of the electric cars with those in the horse car and
cable car columns. It will be seen that the total
charge for transportation is considerably more than 1
cent less per car mile than the horse car charge and a
little more than 13 cents per car mile less than that in the
cable car colunm. So far as conductors and gripmen or
drivers are concerned, the cable cars show an economy
over the horse cars, amounting to 0.78 cent, but the greater
cost of inspectors (0.69 cent) and ot car lighting (the cable
cars are lighted by gas), 0.33 cent accounts for the differ-
ence. For a proper understanding of the figures contained
in this table, and, indeed, of any comparison of street rail-
way figures made out on the basis of the car mile as a unit,
the reader should hear in mind the fact that the cars used
are entirely different with each of the motive powers. The
horse car will seat only from sixteen to twenty passengers,
the cable car about twenty-eight passengers, while nearly
all the electric cars now in use are double-truck cars and
will seat from thirty to fiftv passengers.
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RECENT DEVELOPMENTS IN THE TRACTION FIELD

Electric Train Equipment of the General Electric Co.

The great increase in traffic in the past few years upon all
suburban and elevatcd roads which daily move large bodies of
people to and from the crowded business centers of the eountry
has called for a system of traction whieh is capable of rapidly
aceelerating a train and maintaining a high maxinum speed;
there should also be a suitable brake for quickly bringing the
train to a stop. The requirements of sueh operation are admira-
bly met by the use of the eleetrie motor, and the object of this
article 1s to explain the apparatus now placed on thc market by
the General Electrie Company to aeceomplish such results.

To accelerate a train rapidly it is necessary to make use of as
much of the weight of the train for traction purposes
as possible. This can be readily done by mounting
two or more electric motors upon ecach of several or
all cars of the train. For the proper operation of
the train it is necessary that all of these motors be
simultaneously controlled from one point on the train,
and such a method of control is embodied in the
train control system.

For such rapid acceleration and maintenance of
high spced while running, motors are required which
are capable of delivering a large amount of torquc
with a small degree of heating, since the frequcncy
of starts and the high-accelerating rate call for an
intermittent input of energy whieh will result in dan-
gerous heating of the motors if they are not properly
proportioned to minimize and dissipate the losses.
The conditions under which such motors must oper-
ate call for the most modern and carefully developed
design, an example of which is found in the G. E. 60
motor.

In order to maintain the highest speed schedule
between terminals, there is needed not only a quick
acceleration and high-maximum speed, but a very
rapid and perfectly controllable rate of braking. This
is accomplished by means of the quick-acting air
brake, which has been fully developed for steam trac-
tion purposes. The only problem ineident to its use
on electrically-propclicd trains is the supplying of
air to operate the brakes. This requires an elec-
trically-driven pump started and stopped by a
never-failing governor, so as to be entirely au-
tomatic in its action. It is for these requirements
that the C. P. 14 General Electric pump and governor
is built.

The electrical cquipment of a train for this scrvice
outlined above, a sct of controllers which will operate all motors
upon all motor cars of the train from any one of a nnmber of
points in the train, these points being the ends of all motor cars:
a number of motors capable of supplying tremendous power for
accelerating purposes, but so designed that they will dissipate
their losses without injurious heating; and an air-brakc system
automatically supplied with air from once or more reliable sources
For high-speed suburban or elevated service thesc are the three
essentials [rom the clectrical point of view, and their embodiment
in copper and steel is best illustrated by the apparatus now being
installed on the Manhattan Elevated Railway, New York City, by
the Gencral Electric Company. A brief description of the main
featurcs outlincd above follows:

is then, as

TYPE M CONTROTL
The Genceral Electric Company’s type “M” control is adapted
for use on motor cars in service which requircs that any car be
operated alone, or that two or more cars be coupled together as
a train and have their motors operate simultancously. When
combined as a train system, the individual motor controllers of the

several cars are so interconnected that the motors on all of the
cars are similarly controlled from one point, which
may Dbe either cnd of any motor ear. The cars may be
coupled into a train without reference to their relative posi-
tions, and either end of any car may be coupled to any other car
on the train.

This controller consists in general of two parts: First, on each
car are a number of electrically-operated switches, or contactors,
constituting the series-parallel controller for the motors on that
car, which effect thc different combinations of the motors ana
vary the starting resistance in the circuit with them: second, on
ecach motor car are two master controllers, one located at each
end of the car, either of which serves to control the contactors

motor

FIG. I—MASTER CONTROLLER CLOSED AND OPEN

on that ear and on all others in the same train. A cable con-
nected to each master controller and to the contactors runs the
entire length of the train, with suitable couplers making necessary
connections between the cars.

The current to the motors does not pass through cither the
master controller or the train cable, these parts carrying only
the currents which operate the contactors. Each motor car col-
lects its own motor current from the trolley, or third rail, and
controls this current in its own contactors. The movement of
any master controller sends current to the contactors, since these
are wircd in parallel to the train cable, thus causing simultaneous
movements of all contactors in the trains.

The synchronous action of the motor controllers of all cars
simultaneously with the movement of the master controller handle
msures similar resistance connections and motor combinations on
all the cars. The operator knows by the position of the master
controller handle the exact position of the motor controllers on
all of the cars and the rate of movement of the motor controllers,
and consequently the amount of current taken by all of the motors
is under his immecdiate control, just as it is with ordinary hand-
operated controllers.  The motorman is able at will almost im-
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mediately to utilize the full power of the motors in either direc-
tion in an emergency.

In case the supply of power to the train is momentarily inter-
rupted for any reason, the contactors all open the motor circuits,
but the motor and resistance connections which were in effect
immediately preceding such interruptions are instantly reset upon
the restoration of power, provided the master controller position
is unchanged.

The interruption of current to the motors in the off position
of the master controller is insured by providing three separate
contactors connected in series, any of which is capable of opening
the circuit. If the train breaks in two, the current is automatically
and instantly cut off from the motors on that part of the train
which i1s not under the control of the motorman, while his ability
to control the front part of the train is not affected.

STREET RAILWAY JOURNAL.
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The control operating current at 550-volt line potential is about
2.5 amps. per car for an equipment of two 125-hp motors, and
the total weight of the control apparatus for this equipment is
approximately 2200 1bs.

The master controller (Figs. 1 and 2) is similar to the ordinary
street car controller in method of operation and appearance, al-
though of considerably smaller dimensions. Separate power and
reverse handles are provided, as experience has shown this ar-
rangement to be preferable to the movement of a single power
handle in opposite directions to reverse the motors.

All current for the operation of the several motor controllers
passes through the single-master controller in use, which takes
current directly from the line. A magnetic blow-out is provided,
similar to that used on standard street car controllers.

An automatic open-circuiting device is provided in the master

When the master controller is thrown off, both *‘line” and controller, whereby, in case the motorman releases the master-con-
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FIG. 2.—TYPE M CONTROL, SHOWING CONNECTIONS OF C-6 CONTROLLERS AND TWO 160-HP MOTORS

connections are cut off from the operating coils of im-
portant contactors, and none of the train wires, or any of the wires
in the train line cable, are

For reversing the motors the master controller is provided with
a separate reversing handle, and a mechanical interlocking device
prevents this reversing handle from being thrown unless the
Moving this reverse handle
cither forward or back makes connections for throwing an elec-
trically-operated reverse “forward”
This main reversing switch is electrically interlocked, so that it can
not be thrown when power is “on.”

“oround’

o T 27
alive.

main handle is in the off position.

switch either or 'reverse.”
“on.

The operating circuit is so arranged that, unless the reverse
switch on any car is thrown in the direction indicated by the
master controller reverse handle in use, it will be impossible to
operate the contactors on that car so as to get any current in the
motors on that particular car.

A cut-out swiich is provided on each car, so that in an emer-
cency all of the contactors on that car may be disconnected from
the control circuit.

.

troller handle in any “on’ position, the control circuit to the
motor controllers is instantly opened on auxiliary contacts. This
result is obtained by mounting the operating mechanism for the
auxiliary safety device loosely on the main shaft and returning
it to the "off” position when released, by a spring, without neces-
sitating movement of the entire cylinder or handle: thus the device
is entirely separate and distinct in its action from the main cylinder.

The handle for operating the reverse switch is located on the
left-hand side, and can only be removed in the intermediate or
“off” position of the reversing switch. As the power handle is
mechanically locked against movement when the reverse handle
is removed, it is only necessary for the motorman to carry the
reversing handle when changing from car to car.

The motor controller for each car consists of thirteen elec-
trically-operated switches, called contactors (electrically equivalent
to the cylinder of any ordinary controller by which the necessary
rheostatic and motor combinations are made), and an electrically-
operated reversing switch, which reverses the armature leads of
the motors.
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Each contactor (Figs. 3 and 4) consists of a movable arm carry-
ing a finger, which makes contact with a fixed terminal finger,
and a coil for actuating the arm when supplied with current from
the master controller. The contactor is so designed that the
motor circuit 1s closed only when current s flowing through the
cotl.  Gravity, combined with spring action of the finger, causes
the contactor to open immediately the master-controller circuit
is interrupted. The contactor has an efficient and powerful mag-
netic blow-out, which will effectually disrupt the power circuit
under conditions far exceeding normal operation. The different
contactors are practically 1dentical, and the few parts which are
subjected to burning and wear are so constructed as to be readily
replaced. They may be conveniently located under the foor,

FIG. 3.—CONTACTOR

along oue side of the car, where they will be casily accessible for
mspection.

The general design of the motor-reversing switch (Fig. 35), or
reverser, 1s somewhat similar to the ordinary cylindrical reversing
switch, with the addition of the electromagnets for turning it to
cither the forward or reverse position. The operating coils are
stmilar to the ones used on the contactors, and the reverser may
be placed under the car Hloor.

A switch is provided, so that it 1s possible to cut out on any or
all of the contactor-operating coils, and it may be located in any
position desired on the car. A small, quick brake single-pole
switch and an enclosed fuse are also provided in the supply cir-
cuit for the protection of each master controller. When this
switch is “open,” all current 1s cut off from the entire control
system through the particular master controller.

The coupling making the necessary connections between cars
(Fig. 6) consists of a socket on the end of each car and a short
cable or jumper with a plug at cither end. The sockets on the
cars contain a number of insulated metallic contacts, which are
the terminal of the various wires in the train line. This socket 1
shaped to receive the plug on the end of the jumper. The plug
contains the necessary insulated coutacts to make the required
connections, and is so shaped that it can be inserted in the socket
in only one way, thus insuring the same series of connections
cach time two cars are coupled together. The couplers are pro-
vided with spring catches, which mamtain contact under normal
conditions, but permit them to relecase immediately in case the
train breaks in two.

A special cable made up of different colored individual msulated
wires is used whenever possible to make control circuit connec-
tions between the various pieces of apparatus, a similar cable heing
used for the connection between the coupler plugs.

The resistance portion of the C. G. starting rheostat consists
ol open cast-iron grids, which are assembled in an iron frame
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interchangeable with the P. R. rheostats, as regards location of
bolt holes for attaching to the car. The grids are insulated from
each other and from the supporting frame by mica insulation,
making the entire resistance fireproof.
THE G. E. 66-A RAILWAY MOTOR,
The G. E. 66 railway motor (I'igs. 7, 8 and 9) is specially de-
signed to meet the requirements of clevated or heavy suburban

L.

FIG. 5.—REVERSER

The magnet frame 1s of steel cast tm one piece n
approximately the form ol a cube with well-rounded corners, and
in cach end of the frame 1s a bored-out opening large enough
to allow the removal of the armature, pole pieces and field coils.
Into these openings frame heads are fitted and held in place by
four bolts.
tongued surface on the frame.  The four-pole pieces are built up
of soft 1ron laminie, and are bolted to the top, bottom and sides
of the magnetic frame by through bolts with nuts on the ontside
of the Trame,

ratlway work.

The axle-bearing caps are bolted to a vertical planed
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A large opening in the frame just over the commutator affords
a means for the inspection of the commutator and brush holders
and replacing of brushes. In the bottom of the frame, directly
under the commutator, there is a large hand-hole, and in addi-
tion, for the purpose of ventilation, large openings are provided
at the top, bottom and sides of the frame at the pinion end of
the motor, and also on the front side of the commutator end.
Covers are provided with which these holes may be closed.

The armature is wound with coils in series connection, the
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extend iuside the armature and commutator. Lubrication is ef-
fected by the use of oil and waste in a manner somewhat similar
w0 the ordinary car box bearing. The brasses are made in the
form of a sleeve with the sides cut away so as to expose the shaft
to the oily waste, which is packed in the oil wells cast in the frame
heads. This form of bearing has proved in practice to be entirely
satisfactory.  Oil deflectors are provided which make it impossi-
ble for o1l to get inside the motor. Under the armature shaft
bearings drip cups are cast in the frame heads to catch the waste

ety

FIG. 6.—CONTROL CIRCUIT JUMPER AND SOCKET

armature bars being of special construction, which prevents eddy
currents. The conductors are connected up in thirty-nine quin-
tuple coils, each consisting of five single coils of one turn each.
The conductors are separately insulated and assembled in sets of
five, the sets as a whole having an outside protective insulation,
The insulation consists of covering of
specially prepared tape for protection from mechanical injury.
This method of insulating the conductors makes the windings
semi-fireproof, and they will withstand a high temperature with-
out injury to the insulation.

The conductors are soldered directly into ecars forming a part

mica, with an outside

oil. The axle bearing caps contain oil wells into which are
packed il and waste. The brasses are cut away on the under
side, leaving an ample surface on the axle exposed to the oily
waste.

All leads are brought out through rubber-bushed holes in the
magnet frame in such a way as to be easily removed if necessary.
The brusly holders are two in number, with two carbon brushes
per holder. The brushes slide in finished ways and are pressed
against the commutator by independent fingers which give a
practically uniform pressure throughout the working range of
the brush. The brush holders are adjustable and are clamped

FIG. 7.—G. E. 66 MOTOR, FRONT VIEW WITH COVERS REMOVED

of the commutator segments, avoiding thie use of connecting leads.
At the back end of the armature the top and bottom bars are
connected together with tinned-copper clips riveted and soldered,
but easily removed in case it is desired to replace the top bars
without disturbing the bottom bars. The conductors are held
i the slots by tinned-steel wire bands imbedded in the core be-
neath the periphery, the wires being soldered together and held
by tin clips.

The commutator has 195 segments of copper insulated entirely
with mica, and clamped in a cast-steel shell. The diameter of the
commutator is 1434 ins.

There are four field coils, one for each pole, wound on metal
spools, held in place by the laminated pole pieces. The wind-
ings are thoroughly insulated from the spools with mica, asbestos
and cloth, and between turns with asbestos. This construction
makes a practically fireproof spool impervious to moisture. It
it not easily injured mechanically, and is specially well designed
to radiate heat.

The armature bearings are supported in the frame heads which

FIG. 8.—G. E. 66 MOTOR

on miica-insulated studs sliding m finished supports bolted to the
magnet frame.

The motor is single reduction, the gear and pinion heing nrade
of steel with 5-in. face and No. 3 pitch.

Special attention has been given to the matter of ventilation,
and there are six large openings in the magnet frame giving
practically a free circulation of air between the exterior and in-
terior of the motor. The construction of the armature is such
that a large volume of air is drawn into the interior of the core,
and after passing through longitudinal ducts is expelled through
large radial ducts, The armature is so designed that without
sacrificing essential protection of the coils it practically becomes
a powerful centrifugal blower when at full speed and the large
volume of air pressing through it in connection with the small
clectrical losses in the motor keeps it unusually cool.

The insulation of the armature, commutator and field of the
motor is subjected to a variety of tests, among which is an alter-
nating test of the armature winding between copper conductors
and core of 3500 volts, between commutator segments and shell
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of 4500 volts and between adjacent segments of 500 volts, and be-
tween field windings and frame of 4500 volts.
The approximate weights of the motor are as follows:

1Lbs.

The weight of the armature and pinion is.......... 1,342

rETT oo s oo 0 0 0 £ 5 S8 B Gk B U % 930 Y A R M s 212

(GEal 1GASE rmamusmsm s vy #i s @ Bap R S EIR R s Ems 120

Frame and other parts.............ovvivviarneennnns 2,606
Making complete weight of G. E. 66-A motor, in-
cluding gear and gear case, but exelusive of

covers for openings in motor frame........... 4.280

THE CI’ 14 AIR COMPRESSOR

This compressor (illustrated in Figs, 10, 11 and 12) is designed
to supply air for train brakes, and is so shaped as to be conven-
iently attached to the under side of the car body. The eompressor
consists of a two-cylinder pump direct-driven by a series-wound
four-pole motor. The motor is similar in general design to the
G. E. 66 railway motor which has already been described. Tts
magnet frame is made up of a single picee of cast steel having
large openings at the ends of the frame to permit the removal of
the armature, pole pieces and field eoils. Into these openings are
fitted frame heads which earry the crankshaft bearings. The
motor is provided with laminated pole pieees bolted by through
bolts to finished surfaces on the magnet frame, and the field coils
are insulated with varnished cambrie, the whole being made water-
proof by dipping in japan.

The armature is wound with twelve turns per coil and six eoils
per slot, the coils being bound in place by steel wire bands im-
bedded in the core beneath the periphery. The commutator has
149 segments insulated with mica and clamped in a malleable-iron
shell.

There are two brush holders, with one carbon brush per holder.
The brushes slide in finished ways, and are pressed against the
commutator by a spring finger, which gives practically a uniform

20,00008
p0 0000

FIG, 10 —SECTION SHOWING CONSTRUCTION OF MOTOR
REGULATOR

pressure throughout the working range of the brush. The holders
are adjustable to the wear of the commutator, and are elamped
on miea insulated studs, which, in turn, are clamped in finished
supports bolted to the frame.

The armature or crankshaft is turned from one piece of forged
steel.  The erankpin is formed on the shaft outside the bearing,
which is purposely made large so that the crankpin comes inside
the diameter of the bearing, thus permitting the cylinder and crank
end franme head to be drawn off without otherwise taking apart
the compressor.

A hole is drilled into the commutator end of the shaft and
extends ncarly the cntire length, and at right angles to this hole
and leading into it ai¢ smaller holes which lead into passages in
the armature extending to the periphery of the core. Excellent
ventilation is obtained with this construction without any wma-
terial increase in the dimensions of the compressor.
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The eommutator end frame head and also the combined crank
end frame head and cylinders are made of iron east in one piece,
fitted into openings in the ends of the magnet frame and eaeh
held in place with four bolts.

Large oil wells are cored out for libricating the piston, shaft,
crank and wrist pin bearings. The two eylinders are horizontal
and at right angles to the shaft. They arc in direct line with
cach other, being cast in one piece, and eompletely enclose the
crank chamber with the exeeption of an opening at the end of the

FIG. 9.—G. E. 66 MOTOR, FRONT VIEW

crankshaft to allow easy access to the erank and wrist-pin bear-
ings, and to permit the removal of the connecting rod. The oil
wells and the openings in the side of the crank chamber are pro-
vided with covers held in place with suitable fastenings. An air
passage directly over the top of the cylinders and extending from
end to end is cored in the easting, thus conneeting the two outlet
parts in the cylinder heads, and from this passage is led the main
outlet or reservoir pipe. Iach cylinder is single acting, and is
provided with radiating fins, whieh tend to considerably increase
the strength of the cylinder walls and to reduce the eylinder
temperature.

There are but four bearings all told, including armature or
crankshaft and connecting rod bearings. The shaft bearings, are,
lubricated with oily waste packed in oil wells and pressed against
the shaft, similar in construction to the G. E. 66 motor. The
connecting rod bearings are self-lubrieated by a special device
which eonduets a small quantity of oil to the bearings at each
revolution of the armature. The same deviee lubrieates the piston.

FIG. 11..—AIR COMPRESSOR AND MOTOR

The two pistons are rigidly connected together in the form of
a hollow cylinder, with a head at each end and the sides cut away.
One piston carries the wrist pin, and by this means both pistons
are operated with one connecting rod. This double piston is
provided at caeh end with two cast-iron spring packing rings.

The conneeting rod is of gun metal, cast in one piece, of an
I-beam section, and ribbed in such a manner as to provide great-
est strength with the least weight. It may bc taken out by re-
moving the wrist pin without disturbing any other portion of the
COMpPressor,

There arc two eylinder heads, one bolted to cach of the cylin-
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ders and each head is provided with finished places for the inlet
and outlet valves. A chamber is cored around the outlet valve
for the free escape of air to the connecting passage in the cylin-
ders. For the purpose of making the valves easily accessible, the
chamber containing the outlet valve is covered with a large plug

FIG. 12.-—AIk PUMP GOVERNOR

screwed to a copper, and the whole head is well ribbed to increase
the radiation of heat.

The valves are designed to reduce the noise to a minimum, and
the clearance and proportions are such as to give maximum
efficiency. Simplicity of construction, liberal area in air pas-
sages and cheapness of renewals are the points which have been
given especial consideration in the design of this compressor.

THE AIR COMPRESSOR. GOVERNOR.

This governor consists of a piston working in a eylinder and
operating by meaus of its piston rod, a system of levers which
open and close the switch of the pump motor
circuit. The governor can be adjusted to oper-
ate at any pressure between 8o 1bs. and 100 1bs.,
and will close the circuit on a reduction of 10 Ibs.
from the opening pressure.

Referring to Fig. 10, the air pressure is ad-
mitted to the lower side of the cylinder head at
A, and acts against a 5-16-in. rubber diaphram B,
which in turu bears against a piston C, to which
1s attached a piston rod D. This piston rod ex-
tends through the governor to the top, engaging
with a lever E, which is pivoted to a bracket. As
the piston is forced up by the air pressure in the
main reservoir, it overcomes the mainspring F,
raises the lever [, carrying with it the two
springs G, which are attached to the main con-
tact arm /. The contact lever I has no eonnec-
tion with the parts operated by the piston, ex-
eept through the spring . and is, therefore, free
to fly open when the springs D are carried over
the center. The arm 77 carries the eontacts which
finally open the pump motor eircuit.

If from any cause the governor should fail to
operate the opening of the pump motor circuit is positively as-
sured by a continued movement of the governor piston, which
would be forced up by the increase of air pressure until its rod
engages with the set-screw J, thereby forcing the arm H upward,
thus breaking the circuit.

A magnetic blow-out is provided, whieh assists in extinguishing
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the arc. Pipe taps are provided in three different places, in order
that the governors, which will operate in any position, may be
readily piped to suit the location. An insulated pipe bushing is
used with each governor. Iach governor will operate six of the
C. P. 14 pumps operating in parallel.

*+os - —— —

Dutrability of Gears and Pinions

Amoug the manufacturers who have made rapid progress in
street railway supply lines since the last convention is the United
States Projectile Company, of Brooklyn, N. Y., which makes the
well-known “Projectile Brand” cast-steel cut gears and patent
pressed pinions for electric railway and other purposes.

The durability or life of gears and pinions is a most important
matter with every master mechanic, and to this problem the
United States Projectile Company has given much attention, its
experience of the past ten years in working up steel of varying
hardness for the severest tests for the United States govern-
ment aiding it materially in this work. The result of its labors
and experiments is the .30 carbon special steel pinion, solidified
under a pressure of over 1,000,000 Ibs., which, it elaims, is the most
durable pinion produced. The carbon in the average eut pinion
is stated to be .12, and very seldom, if ever, over .15, as it is too
costly to cut a higher carbon (and thus harder) steel. Tt will,
therefore, be seen that the “Projectile Brand” pinions have 1oo
per cent more carbon than cut pinious, which, with the great eom-
pression to which the stecl is subjected, accounts for the increased
mileage and longer life. This company also malkes cut pinions,
but it strengly recommends the pressed pinions as being mueh
more durable  The “Projectile Brand™ motor gears are made of
the best open hearth steel castings, eut on the latest and most im-
proved gear cutters, and their construction is of the very best.
Many large contracts have been closed during the past few weeks,
and the present output of the works is more than double that of
any time in its history. Special attention is given to export trade.

—_—— e

Split Pole Generators

The split-pole generators manufactured by the Sprague Klectric
Company have been in operation for several years, and their suc-
cess marks a new era in dynamo construction. They derive their
name from the ingenious construction of the pole pieces, by
which sparking, one of the principal faetors limiting the output
of all dynamos, has been overcome. The method employed is a
very simple one, and results in a fixed point of commutation and a
reduction in the total weight and dimensions of the generators.
Overcoming the distorting effect of the field current has been one

ENGINE DIRECT CONNECTED TO SPLIT POLE GENERATOR

of the most perplexing problems in dynamo construetion, and thc
Sprague Electric Company has offered a scientific solution of the
problem, and placed upon the market a dynamo of the first rank
in efficiency, eompactness, durability and commercial value. The
split-pole generators are now made in sizes ranging from 25 kw
to 1000 kw,



OCTOBER §, 190T1.]

The New Regime at the Stephenson Works

The name of John Stephenson, during the great number of
years in which it has been conneeted with the street car industry,
has always stood for excellenee in every detail. Notwithstanding
the various financial vicissitudes which have overtaken the Ste-
phenson companies, this reputation for honest material and worl-
manship has remained a distinct feature of the establishments, and
it is, therefore, a subject for congratulatton that the cxcellent
mechanical department has at last been supplemented by a sound
financial directorate. About a year ago, as is well remembered,
the John Stephenson Company, Ltd., was reorganized under the
name of the John Stephenson Company, with Joseph C. Willetts
for president and Peter M. Kling, general manager.  Under Mr.
Kling's direetion the works have rapidly increased their business
until it has been found necessary to double the capacity of the
buildings as they were found by him a year ago. This greatly in-
ereased business has afforded opportunity for the manulacture of
several new types of trucks and other car accessories which are
meeting with great success on numerons roads, especially in the
East. It has also awakened a lively interest in the many special-
ties of car construction with which the name of Stephenson has
been associated, which, though during the semi-inaetivity of the
manufacturers have more or less been removed from active com-

A PORTION OF THE LUMBER STORAGE

petition in the field, are well remembered by street railway en-
gineers.

The illustrations presented herewith show the manner in which
the shops have been increased in size. The layout of the build-
ings is such that the woodworking mill, erecting shop. paint shop
and varnish shop are placed in a row, with the constructing tracks
running parallel to the direction of the row. The number of these
traeks has been doubled and the capacity of the paint shop and
varnish shop has also been increased by 100 per cent, one or two
of the tracks in these shops being necessarily used for the storing
of material, etc. In this way, the additions which have recently
been made have doubled the amount of space which the company
can use for building purposes, and therc is now room on the
floor for one hundred cars under construction.  The number of
orders on hand will, however, Lkecp the extra room furnished
quite up to its greatest capacity. About five months ago W. J.
Maekle, formerly with the American Car Company, of St
Louis, left that company to accept the position of superin-
tendent for the John Stephenson Company, and it has been under
his supervision that the recent marked improvements in the works
have been taking place. The necessary increase in machinery
which has resulted by the facilities for greater output are being
rapidly made, and the smooth working of all departments is
assured by the excellent system of order and checking systems
which are employed throughout the cntire works.

All of the ironwork about the cars, except the castings, is made
in the blacksmith and maehine shops, which are placed ncar the
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row ot woodworking buildings.  Several steam hammers, a bull-
dozer and oil furnaces for heating the 1ron are installed in these
shops, and enable the Stephenson Company to watch closely the
quality of the wrought ironwork found upon its cars. The various
styles of trucks which have been perfected are here made. Already

THE ERECTING SHOP—NEW EXTENSION AT BACK

four different types of trueks have been designed, which are
well iltustrated in the accompanying engravings. These trucks are
intended for high-speed. four-motor work, and are built on lines
originated by the company, although they contain all the 1m-
portant features of the M. C. B. construction, such as equalizing
bars, swing bolsters and perfect accommodation for the brake
In two of the trucks the motors are hung inside of

The

bolster is held at each end by helical springs, which give it a

mechanism.
the axles, while i the others they are hung on the outside.

resilient transverse play, and is hung in links and carried on strong
steel-webbed elliptical springs from the equalizing bar connecting
the journal boxes, as shown. TIn this way a very easy-riding con-
struction is produced. In the illustrations the bolster beam is
shown somewhat higher than the position it would occupy when
placed under the car body, the weight of the car body compressing
the elliptical springs and lowcring the beam into place between
The No. 6

truck is intended particularly for interurban work. and is copied

the firmly fastened iron guides upon cach side of if.

i WAL
ol

G2
o

M
u

THE WOOD WORKING MILL

after the M. C B. standing, except that the frame is of wrought
iron, and sct low cnough to allow of the truck being used on a
one-step car.  On account of the superior distribution of the
springs, the No. 20 truck is claimed to be supcerior to any other
4-It. whecel-base truck in the market.  ITerctolore the springs
have been located over the oil boxes, but in the Stephenson truek
they are extended beyond the oil boxces, giving a hetter support
to the truck frame and casicer riding
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The No. 10 truck is designed especially for
close work on cars and streets which are nar-
row, and where the curves have a short radius.
There is no interference of any kind above the
oil boxes, enabling the truck to swing in a
very small space. The main support is a
strong double wrought-iron frame suspended
on four spiral springs at each side, with the
railway swing bolster mounted on elliptical
springs.  The truck is made in the 4-it. wheel-
bhase size only, with motors mounted outside
the axles, and the brake mechanism hung be-
tween the wheels. The No. 12 truck is of ex-

ceptionally heavy design, mtended especially
for the severest interurban scrvice. [t will
accommodate the largest motors built, such as G. E. 55
and Westinghouse 76.  The main truck frame 1s supported
on  equalizing bars beyond the oil boxes, which insure

steady riding at a high rate of speed, and the brakes are ex-

|
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STEPHENSON NO. 6 TRUCK

with large, roomy oil boxes, insuring the least possible trouble
from hot bearings and kindred troubles.

Among the interesting features, and one, perhaps, of greatest
importance to the purchaser who desires a first-class car in all
respects, is the immense wood storage owned by the
company. Between 35,000,000 it. and 6,000,000 ft. of all
kinds of lumber, including a large stock of oak, ash, etc.,
for constructing purposes, and of mahogany, cherry and
other finishing woods for interior decoration, are found
in the yards back of the shops. Most of this lumber is
from eight to ten years old.  Additions, however, are be-
ing constantly made to the stock, so that the supply of

well-scasoned timber will always be retained.

The Stephenson Company has recently completed an
order for fifty open cars for the Brooklyn Rapid Transit

Company, and has another order from the same
fifty combination chair

b

[\

cars of its

company for
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HIGH-SPEED TRUCK NO. 6

ceptionally powerful. The truck frame is extra heavy and very
strong, the M. C. B. principles being carried out with the improve-
ment that the equalizing bars have been extended so as to give
additional spring support to the truck frame, Tt is claimed that
this truck will ride as easy as the six-wheel Pullman. All the
above-mentioned pivotal trucks are made with M. C. B. journals

u

Street Ry.Journal
type. Another order recently completed is  seventy-five
open cars for the Consclidated Traction Company, of Pitts-

burgh, Pa. All of these cars are built in accordance with the
specifications of the railway companies, and are of their standard
style and finish.

Another order for cars in which the Stephenson principles
will show to advantage comes from Schenectady
for the new Schenectady-Albany line. These cars
are 36 ft. 2 ins. over the body, and are divided into
two sections, consisting of a smoking and a pas-
senger compartment, separated by swinging doors.
The cars are to have cross seats of the “walkover”
type, made by the American Car Seat Company.
These cars will be fitted with No. 6 trucks equipped
with General Electric motors. The cars are of the
semi-convertible type, large window openings being

S
o)

provided when the windows are opened. An order

for ten convertible cars 1s also being filled for the

Utica Railway. In these cars the sash are divided,
the uppcer half sliding to the roof and the lower half
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DOUBLE-MOTOR TRUCK NO. 12
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dropping into the sides, which are in this case
made slightly concave. As these cars are in-
tended to run always in oune direction on a
looped track, there will be a vestibule in front
alone, furnished with cuttains to prevent the
lights of the car interfering with the motorman’s
view of the track. The cars will be fitted with
Brill trucks No. 27 and Westinghouse No. 47
motors. A number of large, straight-sided cars
have been ordered from various parts of the
country. Twelve 28-ft. body cars are to besentto
the interurban line at Doylestown, Pennsyl-
vania, two of which will have 1o-ft. bag-
gage compartments. These cars will be fitted
with the new No. 20 truck, illustrated in the en-

graving. Twenty-five 32-ft. body cars of the

same general style, but having smoking and LONG CAR FOR JOHNSTOWN, PA., WITH NO. 6 TRUCKS

toilet compartments, are to be sent to the Pitts-

burgh, McKeesport & Connellsville Railway Company. These cars
will be furnished with Brill trucks and four Westinghouse No. 56
motors. The handsome cars, of which both the interior and ex-
terior are illustrated in the accompanying engravings, and which

|
@,
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are to be sent to Lexington, Mass., arc fitted with the Stephenson
spring bumpers, Stephenson draw-bars and other Stephenson ap-
pliances. The spring bumpers are especially designed to prevent
the car from receiving severe shocks in collisions, etc., and by
their use a great umprovement over the ordinary rigid con-
struction is made. The bumper extends 8 ins. in front of
the car, and is held out by the pressure of strong helical
springs.  When an obstruction is encountered by the bumper
these springs will collapse for a distance of 3 ins. or 4 ins.,
greatly relieving the strain on the car-body superstructure
and rafters. The John Stephenson draw-bar is of strong
spring design, so as to greatly relieve jerks and strains on
either the motor car or trailer. The springs of this draw-bar
are contained in a box made of a malleable-iron casting, and
placed sufficiently far underneath the car to give an casy cweep
to the draw-bar when going around curves. These Leximgton
cars are fitted with Bemis trucks, and there are four cars in
the order.

Street Ry.Jowrnal

SMALL-WHEEL BASE, DOUBLE-MOTOR TRUCK NO. 10

The John Stephenson Company's Works, as an example

of an up-to-date manufactory, are of great interest. All
|1 the latest improvements, including numerous labor-saving
devices and much apparatus of the most improved type,
have been introduced for preventing inconvenient delays
and annoyances, and everything about the operation of the
factory which would tend to confusion has been carefully
climinated. The comfort of the workmen has been pro-
vided for by excellent wash-room facilities, good ventila-

tion of the various rooms, and all the shops are lighted by
clectricity and heated by a hot-water system. All shavings,
sawdust, etc., are removed from the machines as soon as
made, by pneumatic suction tubes, and are blown by elec-
tric fans directly to a bin over the boiler house, where
they are afterward burnt under the boilers. All the
machinery is operated by clectric motors, one motor

e

———Wheel Base 4-fti— ——— '*']‘

Strect Ry Journal

SMALL-WHEEL BASE, DOUBLE-MOTOR TRUCK NO. 20
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in many cases operating two or threc tools. A complete clectric

transmission system is installed throughout the works, which oper-
ates these motors as well as the transfer tables and switching dum-
yard.

my by which all railroad cars are moved about the

INTERIOR OF JOHNSTOWN, PA., CARS

The plant 1s equipped throughout with a sprinkler system and
most perfect hydrant system for protection against fire. The ar-
rangement of the cerecting, painting and varnishing shops in line,
with transfer tables between, makes the handling of the cars when

passing {rom one to another extremely casy, and the great rapidity
with which work can be turned out is made possible by the ex-
cellent manner in which the many minor details of opcration have
been looked after. At present the plant is producing two cars
per day.

The situation of the works at Elizabeth places them in a most
advantageous position from both standpoints of transportation

STREET RAILWAY JOURNAL.
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facilities and labor supply, and was selccted after a large amount of
careful investigation of possible sites. The plant occupies a plot of
ground which is eighty-two acres in extent. At Elizabeth, or more
properly the suburb, Bay Way, where the works are situated, the
company can draw labor from Ilizabcth, Cranford, Rahway,
Iclizabethport, Newark, Bayonne and the north shore of Staten
Island, all attractive living places, not only from their proximity
to New York, but from their local advantages. A largc water
front is hcre provided and two railroads—the Central Rail-
road of New Jersey and the Baltimore & New York Rail-
road—have direct connection with the Stephenson property,

INTERIOR OF LEXINGTON CARS

while indirect connections arc obtained through these lines with
the Lehigh Valley and Pennsylvania Railroads. The officers of
the company, besides President Willetts, General Manager Kling
and Superintendent Mackle, already mentioned, are William Dur-

ONE OF THE HANDSOME CARS FOR LEXINGTON, MASS.

yea, vice-president, and Leander M. De Lamater, secretary and
treasurer. E. J. Lawless is general sales agent for the company,
and 1t is due to his well-known ability to secure orders that the
shops are working up to full capacity. With such a personnel,
both on the financial and technical sides of the business, the John
Stephenson Company is placed in the foremost ranks of the car-
building industry.
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Large British Generatots

/Y(e English Electric Manufacuring Company, Ltd., it will be
/emembcred, began the manufacture of electrical machinery at
the new works at Preston in June of last year, since which time it
had completed and shipped to various customers, up to July 3 of
this vear, nearly 1200 tramway motors, varying in size from 25 hp
up to 100 hp in capacity each. In addition to this the company
has supplied the necessary controllers, rheostats and car equipment
for the equipment of about 6oo cars. The company has not, how-
ever, confined itself entirely to the production of tramway
equipments, in fact this is only one department of its enormous
business. A much more importaut part of the factory is now
fully employed in the production of direct-current generators, both
for lighting and power. The company has received, during the
year, orders for a large number of these machines, varying in ca-
pacity from 100 hp to 1200 hp. Some three months ago the first
of these generators was shipped, and since that time machines of
varying sizes have been forwarded from Preston, not only to
several cities and towns in Eungland, but to South Africa and
India. The Preston generators are peculiar in their construction,
because of their extreme simplicity in design and the very few parts
which constitute a complete machine, as may be seen in Fig. 1.
The magnet frame is circular in [orm and is made of a special
quality of cast iron, haviug a very high magnetic permeability.
It is provided with inwardly projecting pole pieces, and is divided
horizontally so that hall of the frame can be removed for the in-
spection or removal of the armature. The lower half of the frame
is provided with two large feet, to insure a firm footing upon the
foundation girders. The poles, Fig. 2, are made of the finest
quality of laminated steel, cast into the magnet frame with a cast-
welded joint, thus insuring a very low reluctance in the magnetic
circuit. They are also provided with detachable pole shoes, which
act as keepers or supports for the ficld magnet spools. Test
pieces are taken from every frame casting, and submitted to the
most careful test, to determine its niagnetic qualities; the sheet steel

FIG. 1.—STANDARD GENERATOR

which is used in making laminated pole pieces is also submitted
to the same test, and any material which does not come up to the
required standard is rejected.

The field coils are wound upon spools made of steel, with brass
ends, one portion of the spool being occupied by the shunt wind-
ing, which consists of double cotton-covered copper wire of 100
per cent conductivity. The other portion of the spool contains the
series winding of ribbon copper, there being only one turn per
layer, insulated most thoroughly with mica and cloth.

The shunt coils and the series coils are insulated from cach other
by a combination of mica and red rope paper, and both coils are
insulated from the spool by at teast 14 in. of the same insulation.
After the winding is completed the surface of the coil is carefully
covered with a heavy paper wrapping, secured with a layer of
braided rope covering, filled with insulating varnish. The finished
coils are placed in a large baking oven, where they remain for sev-
eral days,- the temperature being high enough to take the last
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vestige of moisture out of the coils, rendering them perfectly dry.
The varnish in the insulation and that in the covering hardens
during the baking process, so that there is no opportunity for
moisture to re-enter. These coils, while hot, are subjected to an
alternating presssure of 2500 volts between the windings and the
spool, or frame, of the machine. No joints are made in either the
shunt wire or series copger, except at thie surface of the coils,
where they can be examined and kept tight. The pole faces of the
magnet cores and pole shoes are bored out aiter the coils are in
place, and the machine set in the position in which it is to run.

FIG, 3.—ARMATURE LAMINATIONS

This permits the frame to take on the form which it will have when
finished ready for service, and insures the bore being exactly cir-
cular to receive the revolving armature.

The armature, or revolving part, of the generator is, of course,
the most interesting. It consists of an armature spider, cast from
the best quality of strong, tough iron, and is provided with a
long-bearing snrface for the shafit of the engine to which it is to
be fitted. It is bored accurately to a gage supplied by the engine
builder, and is made slightly smaller than the diameter of the shaift,

FIG. 2,—POLE PIECES

so that it requires about 100 tons pressure to force it into position;
it is then secured with two keys.

The armature core is built on the ends of the arms of the hub and
consists of punchings made from the best electrical steel.  Before
assembling, the armature laminations are thoroughly anncaled
and japanncd to reduce hysteresis and the formation of cddy cur-
rents. At intervals of 3 ins. or 4 ins. spacing discs are inserted
between the laminations to form ventilating ducts for cooling
the interior of the core and the windings. The lower view in
Fig. 3 shows the ordinary lamination used with projections
punched out on one side of it; the upper view shows how the
teeth are twisted at right angles to their former position, thereby
forming an excellent spacing disc.  After a sufficient number of
these armature laminations, or discs, are built tngether to form
the armature ring or core, they are clamped in place by cast-iron
flanges, which are also made to support the armature windings
which extend beyond the ends of the armature core. Figs. 4 and



500

5 siiow the armature in this stage of completion. The first shows
clearly how the supporting flanges of the armature cores are left
open and ventilated, so that the air may pass freely through the
end windings of the armature. Fig. 5 also shows the front end
plates of the armature without any flanges. there being no supports
to the end windings of the armature next the commutator. In
fact. the company 1s using, as far as possible, air insulation for
these machines instead of the old methods. Fig. 6 shows an
armature partly wound, and illustrates how the windings at the baclk

FIG. 4.—ARMATURE CORE BEFORE WINDING

end are supported only at their extrenie points, while the winding
at the front end is supported only by the commutator leads. These
windings are supported, as can be seen, in such a way that the
alr passes freely through these end windings without obstruction

of any kind. Between the commutator and the armature core are

FIG. 6.—ARMATURE PARTLY WOUND

mounted the balancing rings, which are used on all the parallel-
wound machines made by this company.

The coils are made by bending copper ribbon over a suitable
former, making them all alike and interchangeable. It is, there-
fore, easy to wind the armature and to replace injured coils. The
armature inductors are thoroughly insulated from the core and
from ecach other with a special material, consisting largely of
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mica, rendercd impervious to moisture by a superior varnish.
Like the field coils, the armature coils are subjected to a baking
process, which renders them perfectly dry. The insulation of thc
entire armature circuit is subjected to a high pressure alternating-
current test while hot.
Iig. 7 shows a com-
plete armature banded.

An extension of the
armature spider car-
ries the commutator
hub, to which it is se-
curely keyed, thus pre-

venting any relative
motion between the
commutator bars and

the armature windings.
On the periphery of
the cummutator hub
the hard-drawn copper
commutator bars are

firmly  clamped by
means of steel end
rings. The insulation

between the bars and
the hub 13 made from
the purest India mica.
while that between the
made from a
peculiar  quality  of
silver mica. This in-
sulation 1s so carefully made that in testing between the com-
mutator bars and the hub, the alternating pressure may be
made so high that the current will creep over the edge of the mica
rings, a distance of from 1 in. to 2 ins., without puncturing. To the
back end of the commutator bars flexible copper leads are riveted,
extending ardically up to and connected with the armature wind-
ings. These joints are all exposed, and can be inspected at any
time, so that if repair is required it is only the work of a few

bars is

FIG. 5.—ARMATURE CORE BEFORE WIND-
ING, END PLATE REMOVED

moments.
Fig. 8 shows how the commutator rings are manufactured, all in
one piece, some of them being made 7 {t. or 8 ft. in diameter. It

FIG. 7.—ARMATURE WITH BANDS IN PLACE

also shows a number of armature coils in various stages of com-
pletion, and a field magnet spool wound and unwound.

The electric pressure between adjacent commutator bars is kept
under 10 volts, so that there is no possibility of an arc standing be-
tween the bars over the 1-32 in. space between them. A balancing
device is attached to the commutator to equalize any slight dif-
ference in the magnetic reluctance of the various magnetic circuits
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of the multipolar machine, thus checking the slightest tendency to
spark.

The brushes used to collect the current from the commutator
are made from the purest carbon. They are held in position by
brush holders, carried on laminated copper strips, having an casy.
adjustable pressure, which will follow any regularities in the com-
mutator. The brush holders are so designed that no moving joints
carry the current, and are mounted on a massive rocker ring, sup-
ported by four brackets, attached to the generator frame. All of the
brushes can be rocked simultaneously by means of a hand wheel

FIG. 8. —COMMUTATOR RING, ARMATURE COILS AND
FIELD COILS

and screw, geared to the brush rocker ring. Two massive copper
cross connecting bars, concealed inside the brush rocker ring,
collect the main current from the brush holders, and deliver it
to a connection board at the bottom of the machine. The view

of the rocker ring in Fig. 9 clearly shows this arrangement of
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run for ten and sometimes twenty-four hours continuously, at full
load, and are subjected to from 30 per cent to 50 per cent overload

FIG. 9.—ROCKER RING

i addition to the all-day run at full load. The remarkable per-
formance of these machines is illustrated by the low temperature

A

FIG. 10.—SHIPPING DEPARTMENT, SHOWING GENERATORS UNDER TEST

cross connecting rings inside the box-shaped casting of the rocker,
5o that they are not visible from the front of the machine.

The company has provided two large testing pits near the
shipping department (Fig. 10), where these large machines are
erected and submitted to the severest possible test. They arc

A joo-kw machine
which was tested a few days since, after running for ten hours
at full load, was made to carry 50 per cent overload for two hours
and only showed a rise in temperature of 57 degs. F. above the
surrounding air, as illustrated by the accompanying temperature

rise and high efficiency which they show.
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FIG. 11.—TEMPERATURE CURVE OF 400 KW GENERATOR

curve (Fig. 11).

The commutators at the end of the severe test

did not even fcel warm to the hand. The performance at the
commutator is also remarkable 1 that there 1s absolutely no

sparking under any condition of load, and without the slightest

movement of the brushes from no load to any
load that can be put upon the machines; in fact,
the longer the commutator runs the more beauti-
iul the polish which it assumes, due to the action
of the carbon brushes upon the surface of the
hard-drawn copper.  The tests made upon this
machine were by the Hopkinson method, as
shown in Fig. 12, so that the losses in the various
parts of the machine were determined and the
efficiency arrived at most accurately.  The curves
showing the losses and efficiency are shown in
Fig. 13.  An open circuit magnet curve (Fig. 14)
secured, which shows the excellent
quality of the material used in the construction
of these machines.

These qualities in a generator will be appreci-

was also

ated particularly by engineers in charge of railway
power stations, where the fluctuations of load will
one moment require the generator to work to
nearly double its capacity and the next moment the load will be

entirely off.

With machines of this kind the great irregularity

[VoL. XVIII. No. 14.

in the demand for power will not in any way make it more diffi-
cult to operate a station than if the load were absolutely con-
stant, because the machine will perform just as well under these
great variations as they will under constant load.

Another great advantage in having generators which will carry
a very heavy overload for several hours at a time without in-
jurious lieating is that they will take care of heavy tramway loads
on holidays and in the mornings and evenings, when everything
i1s taxed to its fullest extent.

— e @e

New Jewett Car Works

The new works of the Jewett Car Company, Newark, Ohio,
occupy 10 acres traversed by the Pennsylvania and Baltimore &
Ohio Railroads. The buildings cover a space of nearly 5 acres.
The company is now building 6o-ft. excursion cars for the Colum-
bus, Buckeye Lake & Newark electric road. These are the largest
clectric cars yet constructed. The Jewett Car Company has also
extensive contracts with the Metropolitan elevated road of Chi-
cago and with the Brooklyn Rapid Transit Company for the
Brooklyn elevated lines of New York., The cars of the latter,
being 48 ft. 11 ins., are the largest cars built for elevated lines.
Peckham trucks are used throughout.  All of these cars are
models of elegant, serviceable, commodious construction, The
company is running overtime, and would use two sets of oper-
ators if they could be procured. A. H. Sisson 1s manager and

FIG. 12.—TESTING SET

salesman, and the prosperous condition of the company i1s due
largely to his skill and energy.
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FIG. 14.——OPEN CIRCUIT MAGNET CURVE



Suppiement to STREET RAILWAY JOURNAL.

¥
RiE
)

BOVLEVARD

uagg BROARWAY]

£

0 EI00G000

i
i

B

it
“‘%ﬂﬁ <
Wi
% ﬂ L \& u‘_y-
WIS
o “QQ@HDD B T
N

g

M

Ji

B

i
i

Y
i

5]

SE=
=]

%CA
=

i

| <1

Mogs
oSEE

e s o 1 A T

[=\
&
7
=
SO OR=9,

=1
ﬂ{;ﬁ&?ﬂmb =]
%ﬁ%s%%
=t A

el

= =

G

T i o T

Westcholiter
RacingAsen

& m&ée‘ﬁi A

October 5, 1901.

i
N e
\éE ENWOOD
S

==
T} oF x
1 o) L
GEU U_‘E b
Sy il
3 {1
T}
=]
g
=
s
EI' niver
y - 2
DA
NN
¢ “ N
- ] a@%
Z o= »Q{E
D & = X\
slE =
S| )
el '
§ 8 %:—_:_‘L
=
e 2
=1 s = 2 g
=isl 07,
2= SEANGAS
= SIS
3 | S
E’ (==
SIS
=g
=SPESE = e
[ == =1 (= p i 4 30 5
=i EFSREERE
= 1. f (=]
@l <X SHS) =
S
SRR
= JSHS -
=y (= '§4 = ‘ﬁé.
2 :
ISHE
8 =]
= 1)
=
= 2
SHC)
j==1
=4 =]
&= L ..
=S|
)|
g =
jo==]
j==]
=] =
]
=] o [
GUTTEN- S
BERG - =
=1 5=
S
SEEISE
o
&
BOULEVARD
{ MEARICK

SHOA000 RN

AN

XN

o

00

)

SO
>
?\5@,

«%&
4%
L

MIDDLE VILLAGE

StJolna

< Cenmetery b=
\’\: N} &

A
.

&
L)

Cypress THilts

S

L7
T\ o 4
X V‘\ NSEL /

SPRINGFIELD

[¥Taa]
it
e

/

ROSEDALE

miis:

ROCKAWAY & JAMAICA

onoutt == o |

Accompanying article on * Traffic Conditions of New York City,” by Frank R. Ford, in
October 5, 1901, STREET RAILWAY JOURNAL.




OCTOBER 5, 19OI.]

A Rapid Bond Testing Outfit

Some time ago mention was made in these columns of the
bond-testing device which Michado & Roller, New York, gen-
eral selling agents for the Whitney instruments, are putting out
for the use of electric rail-
way companies. The in-
strument proper, as then
described, consists of two
millivoltmeters, one  of
which 1s connected to show
the drop of 5 ft. of rail at
the same time that the other
instrument shows the drop
across the rail-bond. The

two  millivoltmeters — are
put in the same case. The
advantage of this bond

tester over others is that it
can be used by one man.
The method of its practictl
use, not heretofore illus-
trated, 1s shown by the ac-
companying engraving. The
mstrument 1s mounted on
a heavy tripod of the kind
used for cameras. A fold-
ing stick 6 ft. long has its
rail-contact points mounted
upon it.  When a reading is to be taken, the stick is put down on the
rail with one foot put on it to secure good contact, as seen in the
illustration. The middle contact is spring-mounted, so as to allow
the end contacts to have a firm bearing. A feature which appeals
strongly to the smaller companies is that one of the millivolt-
meters can be supplied with shunts, so it can be used as a volt-
meter and an ammeter, and is, therefore, useful for all the testing
done on the road.

BOND TESTING OUTEIT

— e e

Swivel Trolley Harp

The “Economic” trolley harp, which is tllustrated i the two
accompanying cuts, is a harp which is arranged to be free to turn
on a swivel so that the wheel can adapt itself to the direction of
the wire on curves and turnouts. The arrangement of the swivel

T
373??\-‘

THE® ECONOMIC " TROLLEY HARP

It has
been demonstrated many times that a swivel which allows the
trolley wheel to take the direction of the wire results in much

can be casily seen by inspection of the two engravings.

VIEW OF HARP, SHOWING SWIVEL MOTION

saving of the wear on the trolley wheel flanges. The tendency
for the wheel to leave the wire at special overhead work is also
decreased because the wheel is free to adopt any curve or angle
which the wire may take. Not only does a swivel harp decrease
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the wear on the trolley flanges and the liability of the trolley run-
ning off, but it saves the side strains on the wheel, which tend to
make it wear through the sides of the harp, and lessens the wear
on the trolley wire at the very points where there is the most
wear, and where it is most desirable to decrease the wear. The
harp is designed with the idea of preventing the accumulation
of rust, and its wearing qualities are assured by case-hardened
rollers. The harp is made of malleable iron ribbed, and sells for
about the price of the ordinary harp. The device is made by the
Economic Manufacturing Company, of Springfield, Ohio.
—— %

Laboratories for Feed-Water and Oil Analysis

The recently extended laboratories of the Dearborn Drug &
Chemical Worlks m the Rialto Building, Chicago, one view of
which 1s shown herewith, make a specialty of testing work for
steam users. Special attention is given to the analysis of boiler
fced-waters, lubricating oils, fuels, cements, iron, steel and brass.
They are in a position also to give any problem in chemistry the
most careful attention.  For twelve years past they have given
special study to the treatment of boiler feed-waters. The analy-
sis of the waters 1s made and a treatment to overcome the exist-

IN THE DEARBORN LABORATORIES

mg troubles from scale and corroston or pitting, as the case
may be, is outlined. A great number of the large stationary plants
of the United States are to-day users of Dearborn feed-water treat-
ment. Dearborn lubricating oils, made by this company, have
demonstrated great economies in the operation of high-pressure
stationary plants, as in most plants special care is given to the
quantity used. The Dearborn motto has always been “quality first”
w all the products manufactured. The Chicago works and labor-
atories represent an investment of $300,000. They have branch
offices in the following cities: New York, Pittsburgh, St Louis,
St. Paul, San Francisco and Honolulu. The officers of the com-
pany are: W. H. Edgar, president; Robert F. Carr, vice-presi-
dent and general manager, and C. M. IEddy, secretary and treas-
urer.

— *$e

Electric Car Heating by Forced Draft

The Bay State electric car heaters are based upon the principles
of the indirect steam-heating systems which have proved them-
selves so eminently superior to the direct radiation system when
used for heating public halls and theaters. Fresh air is taken
from the outside of the car and forced through the electric heater
by an electrically-driven fan. From the fan the air passes into a
duct, and by the pressure derived from the fan is circulated through
the cntire car, and is kept constantly in motion. The circulation
of hot air going at such a pressure is not obstructed by the people
in the car, and there is less tendency to excess of heat on any
portion of the body than with radiated heat, as the circulation of
air keeps the heat evenly distributed. The amount of heat that
can be derived from a given amount of electrical energy is, of
course, nearly the same as with any well-designed form of elec-
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tric heater, and the question of difference of efficiency between
heaters is largely one of distributing the heat to the Dbest ad-
vantage. The Bay State heater, it is claimed, does this, and it
is further claimed that the circulation and fresh air from the out-
side of the car provide air which is far purer and more com-
fortable than if the air was taken from the interior of the car and
allowed to rise simply to be used over again. The fan is placed in

STREET RAILWAY JOURNAL.

[Vor. XV1II. No. 14.

Some New Types of Trucks

The extensive line of trucks for all varieties of electric railway
service, built by the Peckham Manufacturing Company, has re-
cently been extended by the addition of three more double trucks,
illustrated herewith. Of these the 14 D-5 and the 14 D-8 are

maximum-traction trucks, and are intended for the class of service

14 D-5 MAXIMUM TRACTION TRUCK

series with the heater. The air duct is an enclosed wooden box
running the entire length of the car, the front of which occupies
the same position as the usual riser or heel board. At the lower
edge of this board a slot extends the entire length of the car, and
is graduated from about ¥4 in. at the heater to 1V ins. at the far

for which such trucks are particularly applicable, while the third,
the M. C. B. 30 is designed for the heaviest high-speed interurban,
elevated or trunk-line service.

The 14 D-5 and the 14 D-8 are similar in general construction,
except that the former is intended for operation with the large

14 D-8 MAXIMUM TRACTION TRUCK

end of the car. Through this slot or opening the heat issues,
and except for this and the opening next to the heater where the
heat enters the duct is entirely closed. The amount of room
taken by the heating outfit proper is less than that taken by
stationary heaters. The Bay State Electric Heat & Light Com-
pany, of Boston, Mass., submits the results of tests, which go to
show that a car can be effectively heated to the same temperature
with 35 per cent less energy by this means of distribution than by
natural circulation.

wheels leading; that is, to have them nearest the ends of the car,
while with the 14 D-8 the small wheels run forward, often under
the platform timbers at each end of the car.

The side frames of this truck are made of the best soft steel
castings and sufficiently strong to carry the heaviest car bodies.
They are supported flexibly from the journal boxes, and are as
“low down” as the motors will permit. Peckham’s patent swing
bolster is used in this truck. This bolster is constructed of steel
channel-bars, supported upon a combination of half-elliptic and
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spiral springs, the elliptic spring being located in the center and
the two spiral springs at each end of the bolster. Their strength
is so adjusted that the spiral springs prevent the rocking of the
bolster and reinforce the half-elliptic springs as the load of the
car body is increased. The spring plant supporting the springs
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steam cars, and can be more easily regulated so as to prevent
rolling motion of cars when running at high speed.

The journal boxes are M. C. B. standard pattern, with standard
M. C. B. journals, as specified.

The brakes are constructed with shoes on the inside of the

M. C. B. NO. 30 TRUCK, HIGH SPEED

ts suspended from the transom-bars by hnks, which are outwardly
inclined so as smoothly to check the swing of the car. Buffer
springs are inserted in the transom-bars and receive the end thrust
of the bolster when it is inclined to swing too far.

The ccnter-bearing swivel plates are constructed of segmental
shape and provided with an oil chamber and wick for conveying
oil to the center plates. The top and bottom swivel-plates are pro-
vided with projections so as to regulate the swing of the truck.
The kingpin can be located at any desircd distance from the axle.

The end sections are of angle-bar shape, machine-fitted to the
end extcnsions of the side frames and secured in place by machine-
turned bolts. This construction, besides being very strong, keeps
the truck square. Tnside adjustable brakes are used, as shown.

The Peckham high-spced non-tilting M. C. B. motor truck No.
30 is illustrated in the next engraving. This truck is designed
for two 150-hp motors per truck; that is, four per car. The side
frames combine the equalizing-bars used in the standard M. C. B.
steam passenger car trucks with that of the diamond frame used
in the M. C. B. freight car trucks. This combination gives a
double factor of safety, as the diamond frame alone is sufficiently
strong to carry the weight of the car without the aid of the equaliz-
ing-bars, which are arranged in pairs, one each side of the ped-
cstals.  Te prevent the tilting of the top frames, so objectionable
in the standard master car builders’ steam railway trucks, the
spring base of the truck is increased by locating spiral springs
cach side of, and supported by saddles, from the journal hoxes.
The pedestal springs F carry a sufficient part of the load to pre-
vent the tilting of the top frames, the greater part of the load
being carried by the equalizing-bar springs £. The side and end
portions of the top frame is all one piece of forging, which
insurcs the trucks always remaining square. The transoms K
are bulb angles 10 ins. deep, which extend full size with the side
truss-frames to which they are very rigidly secured. Gussets I of
sheet steel conneet the transoms to the side frames and hold the
frame rigid and square. Peckham’s patent swing bolster is also used
in this truck. Tt is constructed of plates in form of a channel 10ins
deep, and is carried on four long coil springs and one clliptic
spring, which support the bolster from the inside at its top, so as
te hold it sccurely in a vertical position. Straps secured to the
transom and extending over the bolsters prevent its being lifted
out.  The kingpin is 2 ins. in diameter, and is secnred to the car
body in suich a manner that it cannot be lifted off the truck. The
swivel-plates are large in diamcter, machine-fitted, with a boss
around the kingpin, which prevents the escape of the lubricating
greasc.

This arrangement of holster springs, /. ¢ an elliptic in the
center and two long spiral springs at each cnd. is claimed to give
a much casier riding car than the old form of bolster used in

wheels, and can be casily adjusted to the wheels without placing
truck over a spit.

This truck is constructed of three different weights to meet
different conditions of service—light weight with 33-in. spoke
wheels and 5-in. axles, 7250 Ibs.; medium, with 33-in. double-plate
wheels, 6-in. axlcs, 8600 Ibs.; with 36-in. double-platc wheels and
7-in. axles, 10,350 lbs. each.

-~ 3

Triplex Pumps

Triplex pumps arc coming into extensive use in connection with
electric motors in power plants and in many other places owned
by street railway companies. The Deming Company, of Salem,
Ohio, has been introducing recently a triplex design of pump.
Tt is hardly necessary to state that in the interests of economy
and the motive power the triplex form is desirable rather than one
having fewer cylinders. Shocks to the piping system and the
motor driving the pump are less the morc cylinders there are on

ELECTRICALLY-DRIVEN TRIPLEX PUMP

the pump. Apart from the principles involved in moving the water
the mechanism of the pump plays an important part in the
cconomy of operation.  Friction is the chief foe to contend with.
By making all castings of ample weight the Deming Company
secures the rigidity of parts necessary to small friction loss. A
Deming clectrically-driven triplex pump is illustrated herewith.
These pumps are well adapted to power house and car house
service as boiler feeders, tank supply pumps, and hydraulic pres-
surc pumps, as well as to the uses of street railway pleasure re-
sorts, situated at a distance from city water or requiring more
water than can be cconomically purchased from a eity supply.
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Some British Tramway Motors

It is ¢nly about two years ago that the plans of the English
Electric Manufacturing Company for the construction of large
works at Preston for the manufacture of clectric railway apparatus
were anncunced in the STREET RATLWAY Jourwar, and slightly
nmore than a year ago the completed shops in all their departments
were described in these colummns,  Since the opening of the works

FIG. 1.—MOTOR AND AXLE

at Preston the company has been very successful in securing
orders and in supplying apparatus for tramways and lighting
companies in England, and now makes gencrators and motors for
all classes of electric work.
where i this issue of the generators manufactured by the com-
pany for railway purposes, and it is the purpose here to give a short
summary of the standard electric tramway motor of the company.

Some particulars are given clse-

FIG. 2.—MOTOR SHOWING COVERS OPEN

For the purpose of description the company's No. 23-type-A
Motor will be taken up,  This machine will deliver 25 shaft horse-
cewer, based on the standard rating; that is a rise of temperaturc
o not more than 75 degs. in its various parts when running for
one hour at full load, the temperature of the surrounding air not
It will be understood, however, that the
company makes other sizes of motors, including those of 100-hp

exceeding 25 degs. C.

. o

F1G. 3— MOTOR WITH LOWER_HALF DROPPED
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FIG. 4—DETAILS OF POLE PIECES AND FIELDS

capacity, of which a number have been manufactured for the
Liverpool Elevated Railway, as well as larger machines.

A front view of the 25-type-A motor which is destined for a
track gage of 41 1ns. 1s shown in Fig. 1, and dismounted from
the wheels 1s illustrated in Fig, 2. The lower half of the motor
frame 1s hinged to the upper half and can be let down, as shown
m Fig. 3, thus exposing the armature and lower fields for in-

FIG. 5.—ARMATURE REMOVED

spection, cleaning and rvepair. The armature may be removed
from the motor by loosening four bolts, or it may be retained in
the upper half of the field and the lower hali of the frame may
be unhinged from the upper half.

The motor frame is two pieces of soft cast steel, fitted together
with a carefully made machined joint to obtain low resistance

FIG. 6.—DETAILS OF BRUSH HOLDERS

for the magnetic lines, as well as to secure a water-tight joint.
The pole pieces (Fig, 4) are made up of low-carbon sheet steel
punchings riveted together. Ifach pole piece, as illustrated, is
fitted with two ventilating places which correspond, in position,
with the air spaces in the armature core, to be described later, so
that the air, when forced out of the armature, passes through the
center of the field-magnet core and is made to spread over the
cold surface of the motor casing. TIn this way, it is claimed, a
much cooler running machine is obtained than in the old method,
where the circulation of air was stopped by solid pole pieces. The
field coils themselves are of copper wire insulated with asbestos
paper and cotton covering. The completed coil is waterproofed.

Fig. 5 shows the finished armature, which weighs, complete, 484
Ibs. The armature core discs are stamped with forty-one slots
in their edges and five ventilating holes around the shaft. Half-
inch ventilating spaces are left at intervals between the core discs
by inserting special spacing discs. The commutator, which is
11T ins. in diameter, contains 123 hard-drawn copper bars 4 ins.

long. Tt has a wearing face of 3 ins. and a maximum wearing
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depth of 1 in. Silver amber mica is used for insulation. The
insulation of the finished ecommutator is tested with 2000 volts
alternating current between the segments and the hub, and with
500 volts between adjacent bars. As shown in the illustration,
ventilating spaces are left in the commutator hub for the admis-

FIG. 7.—DETAILS OF BEARINGS

sion of cool air which 51]1)581]1]C1]l|)’ passes out throngh the body
of the armature.

Each armature slot contains three cotls, making 41 X 3 =123
commutator bars.

The brush holders are illustrated in Fig. 6. These holders are
supported on a hardwood frame, and are adjusted radially (that is.
in respect to the commutator), or lengthwise of the shaft for the

FIG 8.—TWO-MOTOR CONTROLEFR

purpose of centering the brush holders oun the face of the com-
mutator. The brush holder is immediately under the opening
in the motor framc, and can therefore-be casily reached.

Fig. 7 illustrates the armature and axle bearings.  [Each arma-
ture bearing has a large oil well containing from one to two pints
of oil, which is fed to the shait by means of wool yarn. In addi-
tion to the oil well a grease box is provided above the bearing, so
that, if the oil should fal and at any time the box become hot,
grease will run down through small holes into the bearing. The
grease uscd for this purpose is very thick, so that it will not flow
unless the bhearing is hot. The company is using bronze hearings
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for the armature shaft instead of Babbitt metal, and reports excel-
lent results from the use. A bronze bearing can also be seen in
Fig. 5 mounted on the end of the armature shaft.

Another interesting fcature in the motor of the English Electric
Manufacturing Company is the improved gear housing. This is
in two parts planed accurately together at the joints and bored
to fit over bhoth the armatore and axle bearings. A felt washer
also fits the gear hub aecurately, so that all leakage of oil and
arease from the gear housing and all noise is stopped. The
motor, complete, weighs 1934 1bs.

FFig. & shows the company’s D, . 1 controller for double equip-

FIG. 9.—FOUR-MOTOR CONTROLLER

ment and made with an emcrgency-brake attachment.  As will be
seen, a solenoid blowout is used, and the controller cylinder seg-
ments are so mounted that they ean be removed and adjusted at
pleasure. The eompany also makes the same controller with an
cleetric brake adjustment.

Fig. 9 shows Q. E. 1 controller made for four motors, or a
quadruple equipment, and also provided with an emergency-brake
attachment.

o —.”0._‘___

Automatic Couplers

The Van Dorn couplers, which have become the standard on
so many of the street and elevated railways of the country, have
recently been ordered for sixty cars of the Northwestern Elevated
Railway, of Chieago. Thc Manhattan elevated, of New York,
has ordered a special type of this coupler for its entire equipment,
as noted in these columns last month. The New York, New
Haven & Hartford Railroad has ordcred some of these couplers
for its elcetrie lines and 200 car equipments for \Washington and
Baltimore are under way. The number of years Mr. Van Dorn
has been making a specialty of automatic eouplers for clectric
railway service and the requircments he has mct from time to time,
make him able to furnish couplers and draft riggings of thor-
oughly tried design for all conditions found in clectric railway
service.

_ e .

The Power Quarterly for September is a handsome Pan-Amer-
ican cdition.  The exposition is treated in a most thorough man-
ner from an engineering standpoint, and a large number of views
are shown of the various mechanical and cleetrical exhibits, while
the power plant in Machinery Building is described in great detail.
a large number of line and half-tone engravings accompanying the
text.  Altogether, the number places hefore the reader the most
comprchensive account of the engineering featnres of he exhiln
tion yet made in a single edition,



508 STREET

Third-Rail Insulators and Track Cleaners

The rapid development during the last few years of elevated
and interurban electric railway systems has led to corresponding
improvements in the design and construction of such devices as
are required by them. In this work third-rail insulators play a
very important part, and in the accompanying cuts (Figs. 1 and 2)
we show two improved types of third-rail insulators manufactured
by the Ohio Brass Company, of Mansfield, Ohio. In cach of
these insulators the means of attachment between the third rail
and the insulator is such that, while the former is held in proper
Lorizontal alignment, a means is provided for a certain amount
of vertical play or mo-
tion. Experience has
shown the desirability
of providing for a
slight movement of the
rail, and in practice this
has been found neces-
sary. This arrange-
ment obviates the trou-
ble which has been ex-
perienced in the past of
the insulators breaking
on account of the rails
being clamped too rig-
idly to them, and in the

g

ap -/ two types here shown
‘ this difficulty is en-

FIG. 1 —RECONSTRUCTED GRANITE  tirely obviated.
INSULATOR In the “Type A" in-

sulator shown in Fig. 1
the insulating body is made of reconstructed granite or some sim-
ilar material, and is of such size and design as to proprely support
the third rail with safety, and to also present sufficient surface to
prevent leakage of the current over its exterior. In the “Type D”
insulator, shown in Fig. 2, the insulating medium consists of a
thoroughly scasoned hardwood block, which has been specially pre-
parcd by thoroughly impregnating with oil so as to exclude all
moisture and increase its insulating properties. In addition to the
two types here
shown, the Ohio
Brass Company
furnishes
other styles which,

‘.
1

\
i

several THE
[yt
‘

while similar  to
these in the mcth- |
od of attachment

between  the  rail
and the insulating
differ  in
construc-

body,
gencral
tion, and are
adapted to varying
requirements  and
conditions.

The Monarch
cleaner;
which is shown in
Fig. 3, will be ex-
hibited at the convention by
principal fcatures claimed for this device are simplicity of design.
substantial construction and lightness in weight. The castings
throughout are of malleable iron, the blades of steel, and the sup-
porting cross-bar of thoroughly scasoned oak. \When in use the
blades are held to the track under tension by means of two flat
steel springs,
also permits either one of the blades to rise independently of the
other in case unusually heavy obstructions are met with,
prevent breakage and serious damage to the device.

At the scraping or wearing point of cach blade a removable
metal shoe is attached, which can be casily and quickly replaced
This avoids the necessity of
thus reducing to a minimum the
The scraping blades are pivoted

Lﬁ ‘
—
(W

FI1G. 2.—HARDWOOD INSULATOR

track

the Ohio Brass Company. The

which, while adding to the efficiency of the device.

and so

at slight expense when worn out.
entirely
expense for repairs or renewals.

new scraping blades,
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near their center, and means are provided for securing them at
any desired angle in respect to the track, so that they may be ad-

F1G. 3.—MONARCH TRACK CLEANER

justed in this manner to varying track and pavemecnt conditions in
various localities.

*o———
The Tripartite Steel Pole

It is just a year ago that a view and description of the steel
pole of the Electric Tripartite Steel Pole Company, of New York,
was described in this publication. This pole had then just been
placed on the market, and, as will be remembered, was made up
of three high carbon-rolled steel U's formed in tripod shape and
constructed to make a tapered pole. The
poles differed entirely in design from any
former built-up pole, i that there are no
bolt or rivet holes in the poles. The three

T's are held apart by patented spreaders
and clamps, so constructed that they rein-
force the legs and hold them absolutely in
rigid position. The company has made
one or two modifications in its pole during
the last year, the principal one being that a
spreader has been substituted at the base
of the pole for a cast-iron base.

The present pole is illustrated in the ac-
companying engraving. The claims made
for the pole over the ordinary tubular pole
are strength, simplicity, elasticity and
economy. The latter is shown by the fact
that the first cost of the pole is less than
of the tubular pole, and the cost of setting
i only about one-half that of the latter, as,
on account of the positive anchorage, it
requires only a 3-ft. set. The weight of
a 25-ft. pole is about 430 1bs.,
tests of it have shown that it does not take

complete, and

a set when an extra load is put upon it,

either by heavy winds, snow or ice. Owing
to its construction, it can be transported
casily in parts and
ground along the line.
made all in one piece to any required length up to fifty feet.

The company has installed a number of these poles on the line
of the Union Railway Company, in New York, where they have
given entire satisfaction, and where they can easily be inspected by
visitors to the convention this week.

TRIPARTITE POLE

assembled on  the
Poles can Dbe

— e

Recent Developments in Magann Air Brakes

The Magann Air Brake Company. of Detroit, Mich., announces
its acquirement of a ncw system for use in connection with the
multiple-unit system of train propulston. When air brakes ar
wvscd on a train in connection with the multiple-unit motor-control
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system the air brakes must also be controlled on the multiple-unit
That is, it must be possible to control the air brakes from
any car on the train, and each car must be a unit in itself, so that

plan,

it can Dbe coupled up indiscriminately with other similar cars.
The Magann Air Brake Company's new multiple-unit air-bralke
system, which is being perfected, can be made to work with one
train pipe, but if used on long trains many hours a day two pipes
will probably be used. This new multiple-unit brake scheme uses
the Magann The system  binds itself
nicely to a multiple-unit service because of the absence of com-
pressors on the cars.

storage system. storage
The system just referred to employs pneu-
matic control of the brakes throughout the train. Another plan
is also under way for electric control of the brakes throughout
the train, which does away with train pipes entirely. The princi-
ples employed in the construction of these new brakes admit of
a very rapid successive application and release of the brakes; much
more rapid, in fact, than is possible with brakes now in use.

The Magann Air Brake Company has recently entered into a
contract to furnish whatever power brakes are used to all the
lines controlled by the Everett-Moore syndicate, of Cleveland, in
which the Magann brake is to be used to the exclusion of all
other power brakes on the 1joo miles of line controlled by that
syndicate,

Qo ———

Cold-Water Paint

Lythite cold-water paint is now in general use by street railway
companies and others the world over. While this material is
especially valuable to owners of street railways, its uses are not
by any means confined to that sphere. It is used wherever paint
is needed. It is a dry powder, which, by the single addition of
cold water, is made into a perfectly pure liquid paint. Water
being cheaper than oil, there is a great saving in cost to begin
with. This paint is most valuable for interior walls and ceilings
of car houses, power houses and engine rooms, or any place where
the greatest possible amount of light is desired. There is nothing
that will give a whiter surface than white lythite. Its value in
increasing in the illumination of a room is considerable. It also
has valuable fireproof qualities. The coating it gives is very hard
and firm, and the manufacturers guarantee it not to rub or peel
off. Although used for much the same purposes, it can not be
compared to whitewash or kalsomine, as lythite is much more
durable than either of these, while being less than one-third the
cost of il paint. It is claimed that lythite will last ten times
longer than any kalsomine or lime product. The Frank S. De
Ronde Company, 46 Cliff Street, New York, furnishes practical
working samples of this paint to interested parties. It also makes
a specialty of high-grade insulating paint and varnish for street
railway purposes.

== s ——

Trojan Trolley Tender

In the Trojan trolley tender or catcher no spring or springs
control the action of the lock-
ing device. This fact
should be a strong point in its
favor. The reel in the catcher
1s large enough and the spring

alone

strong enough to take care of
} the slack rope under any and
- all circumstances. The locking
device is governed by 54-in.
While
the trolley is on the wire the
rolls remain in their pockets.
The instant the trolley jumps
the wire one of the rolls is in-
stantly thrown out of its
pocket in the circular ring,
thereby locking the reel and preventing the trolley from going any
higher. This simple trolley catcher is made by the Trojan Trolley
Tender Company, of Troy, N. Y.

steel rolls, 1 in. long.

TROJAN TROLLEY CATCHER
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Belt Ash Conveyors at the Ninty-Sixth Street Station

The Ninety-Sixth Street power house of the Metropolitan Street
Railway, New York, about which considerable has been said else-
where in this issue, is equipped with the Robins Conveying Belt

Company's ash-handling apparatus. The maximum capacity of

the plant being 50,000-hp the ash-handling problem is an important

ASH CONVEYORS AT NINETY-SIXTH STREET STATION

one. This conveyor has for two years handled all the ashes pro-
duced, and is said to be still in excellent condition. A photo-
graph of the ash conveyors in the plant just mentioned is repro-
duced herewith. In the Robins conveyor pure rubber is the only
material which comes in contact with the substance conveyed.
For this reason the conveyor is entirely unaffected by the sul-
phurous acids which are present in all coal ashes, and which have
a strongly corrosive effect on iron and steel. A revolving brush
effectively removes anything which may stick to the belt, and
thus prevents dripping of ashes and water on the return run.
-—‘.‘——“

A Self-Adjusting Car Fender

This fender, which is made by the Edward L. Dunning Com-
pany, of Boston, is one of the class which acts automatically with-
out being tripped by the motorman. It is hung on a balance, and
the impact of any weight makes it drop to any desired height from
the rail.  The fender is made very strong and is entirely of
wrought iren. Therefore it will not break but will only bend if
concerned in a collision, and can be straightencd so as to be as
good as new.
of cars in car houses, the housing of the fender under the plat-
form is the method adopted. The sumple unhooking of the front
or back loop hanger on the fender causes it to swing, front or
back, to the desired position. The hooking of the loop hanger
on the fender keeps it at the desired place. It is very easily
handled and placed in any position. The weight of the fenders
is about 100 Ibs. for the two that go on a car. The fender is neat
in appearance. It is being uscd on several leading roads of the
country.

To facilitate the storage of a maximum number
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Some Recent Apparatus of the J. G. Brill Company

The extensive works of this company at Philadelphia exhibit at
present a good example of the general prosperity which is preva-
lent in the street railway manufacturing field. The company was
never so busy as at present, its orders keeping its plant occupied

[Vor. XVIII. No. 14.

the Sea View Railway Company, Narragansett Pier, R. I. This
railway has already purchased a number of these cars, and they
The type is a decided
novelty in open cars, and it accomplishes desirable results which
hitherto have seemed impracticable; that is, it admits the use of a
No. 27-G Brill truck beneath an open car, without increasing the

have given most excellent satisfaction.

A NOVEL TYPE OF OPEN CAR EQUIPPED WITH NO. 27-G TRUCKS

to its fullest capacity, even with the large additions which have
recently been made. In the following pages a description is given
of some of the more important of its recent developments in the
scientific design and manufacture of street railway rolling stock.
The company has found it necessary, in order to meet the demands

INTERIOR OF CONVERTIBLE_CAR

made upon its manufacturing facilities, to rearrange and enlarge
certain portions of its already very extensive plant in Philadelphia.
The office room has been increased by the addition of a large
wing, and several new buildings are ncaring completion. Omne of
these, a handsome structure ncar the offices, will be used as a
finishing and storage shop on both stories, the upper floor being

width beyond that of the ordinary design. These cars, which are
the invention of John A. Brill, provide what is, in effect, a double
step without the usual disadvantages of that form of construction.
As seen by the illustration, they contain fifteen benches apiece,
four of the benches being against the bulkheads. The general
dimensions are as follows: 4o ft. 434 ins. over the dashers, a
fraction over 7 ft. 1 in. wide on the floor, and 8 ft. 2% ins. wide
over all. The folding step is brought within 17 ins. of the top
of the rail. The main sill consists of a single angle iron running
irom one end of the car to the other, to which is bolted another
angle iron projecting downward, and forming a support for the
step iron.  This has the effect of making the sill of a Z-bar pattern,
having the corresponding strength and stiffness of this construc-
tion. There are two short center sills running from the end of the
car to a point some distance inside the bolster, which is of the
trussed form, with the upper edges coming just above the floor.
As the bolsters are beneath the seat, this projection forms no ob-
struction. A great amount of vertical strength is produced by the
manner of fastening the side posts. A peculiarly formed pocket is
bolted to the side of the sill, and holds the end of the post, while
on top of this is placed the ordinary round-cornered seat-end panel.
A V4-in. bolt holds the post into the pocket, which is equivalent to
a 7-in. tenon, while the fastening of the post into the round end
seat panel box still further increases the stiffness and strength of
the connection. This makes the Narragansett car the strongest
and most rigid form of open car yet constructed. The eleven

seats in the center part of the

———————=11  car have reversible backs, the
IR e
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four bulkhead seats, of course,
having their backs stationary.
The side openings are fitted
with spring roller curtains,
and the ends have the usual
,drop sash. Double ash grab
handles are attached to the
posts. The seats and backs
are of ash strips, and the ceil-
ing is of three-ply birch ve-
neer, giving a handsome finish
to the car. The platform

CONVERTIBLE CAR EXHIBITED AT THE PAN-AMERICAN EXHIBITION

reached by a two-story transfer table. This building is 195 ft. x
165 ft. Another building, known as the new stock building, and
measuring about 200 ft. x 100 ft., is built over a part of the yard
tracks, forming a much-needed space for the storing of the im-
mense stock of castings that the Brill Company continually has in
readiness.

Within a few months a new type of car has been suppliad to

openings are closed by chains
with Brill entrance guards in-
side of posts. A portion of
the cars which were included in the order sent to Narragansett
Pier were fitted with G. E.-67 motors, and the remainder with
Westinghouse No. 40 motors. The trucks are the No. 27-G, and
weigh with motors, 9o6o 1bs apiece. The total weight of the car
and four motors is 36,410 lbs.

The Brill convertible car, which many admired this summer at
the Pan-American Exhibition, is one of the very interesting recent

r
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developments in car building. It has accomplished what has long
been considered exccedingly desirable; that is, it gives a car
which, when closed, has all the characteristics desired in a stand-
ard closed body, and when open provides a car which has every
advantage of the standard open construction. The great point of
advantage to the railroad manager is that by the use of a car of
this character a single cquipment only is necessary, althongh all
the advantages to be ob-
tained from the use of open
and closed cars are main-
tained. also ‘an-
other advantage which is not
easily estimated; that is, the
manager always has, at a
moment's notice, possession
of the type of car which is

There is

most  serviceable for the
scason. Raw, cold days in
the summer demand the

closed car, quite as much as
the weather of winter; warm
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as we have said, unusually strong. Cars of this type have been in
use for some time, and have had their share of collisions, where
they have demonstrated their superiority by coming out of the
wrecks with little or no damage to themselves.

President Ely, of the Buffalo Railway Company, has for his
This car is 31 ft. 8
ins. over the end panels, and 7 ft. 874 ins. wide at the sill.

private car a Brill semi-convertible parior car.
Over the

spring days, far in advance
of the season, make open
cars desirable at such times.
With the ordinary forms of construction, and the exigencies of the
service, the closed car must be kept in service until a complete
change in the rolling stock is made, and when the open car goes
into service it cannot be replaced by a closed car, except at a con-
siderable cost of time and labor. The new convertible car pos-
sesses the advantage of being changeable from one to the other
type within a few moments, and without any expense to the rail-
way company. Sash, glass and panels can be pushed up into the
roof, out of the way and out of sight, an operation which takes na
more time than the opening of the similar number of windows
would require; and when open the car can be closed and con-
verted into a standard closed car, as far as the passenger is con-
cerned, within an equally short period of time.  These rapid
changes not only adapt it to the daily variaticns of climate at our
changeable seasons, but make it possible if desired to meet even
the hourly variations occasioned by rain or storms.

The car illustrated is 23 it. 4 ins. over the end panels, 7 {t. 2 ins.
wide at the sills, and 7 it. 10 ins. over the posts. It is mounted
on a pair of Fureka maximum tcaction trucks, which bring its
steps down to the same height as that of the ordinary closed car.
It will be seen by a glance at the engraving that the car is pro-
vided with steps like the ordinary closed cars. There is also a
runningboard, or step, which folds up when the car is closed, and
is let down like the step of an open car, giving access to each one
of the openings when open. The seats are transverse, and there
is an aislc in the center. The appearance of the car, when open, as
well as when closed, is very well shown, the right-hand half being
open and the other closed.

PRIVATE CAR, BUFFALO RAILWAY—AN EXAMPLE OF THE SEMI-CONVERTIBLE CAR

posts it measures 8 ft. Private cars and other forms of special
parlor cars are becoming very popular with the larger railway
lines, and the car illustrated is one of the latest examples from the
Brill shops, and it is peculiarly interesting, because, mn spite of
the very large window sash, they can be raised, not only to any
desired height, but, as shown in the engraving at the leit-hand

INTERIOR OF SEMI-CONVERTIBLE CAR
end of the car, they can, when necessary, be raised so as to leave
the whole window free and clear. This is something which has
not heretofore been accomplished, cither in parlor cars or those
having large sash. The advantages of the semi-convertible con-
struction are at once apparent, securing, as it does, ample open-
ing with any size of glass. The car body is of the usual type for

The inside finish is in se-
lected white ash, with a
decorated three-ply maple
head lining. The secats are
of spring cane, upholstered.
Each end of the car is pro-
vided with a vestibule, hav-
ing both gates and doors on
cach side. The details of the

construction are practically

the same as those of a stand-
ard open car.

The roof structure, how-
cver, deserves a special men-

tion, from the fact that
owing to its depth at the
plate, and the method in
which the letterboard is put on the heads of the posts, the feet of
the carlines and the lining are secured in a manner which is
stronger than anything that has hitherto been used in car con-
struction. The amount of timber found in the roof at the head of
the posts is very nearly equal in section to that found in the sill,
and the method by which posts are halved upon the letterboard
and bolted to both letterboard and plate makes the construction,

LONG DOUBLE TRUCK CAR FOR CLEVELAND

cars of the length. It is mounted upon a pair of No. 27 trucks,
and is propelled by four powerful motors. The platforms are
fitted with vestibules, having folding doors on both sides, and are

protected by DBrill angle-iron bumpers. Among the smaller fit-

tings are Brill sand boxes, and two 14-in. Dedenda gongs.  The
trim throughout is of bronze, with wooden grab handles.  The

interior finish is very neat. There are twenty wicker chairs, hav-
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ing cushions covered with pantasote. In place of the usual draper-
ies, pantasote curtains are used. There are four tables, to be
placed between the widows when desired. The inside finish
is of mahogany, with decorated three-ply head linings. The car,
as a whole, is neat and elegant, and the semi-convertible feature
of construction gives it an adaptation to all seasons of the year,
which has not hitherto been possible in cars of this kind.

The two types of cars last described, the convertible and semi-
convertible, have reached a high state of perfection, and each is
developing a field for itself. In city and very short suburban
service it is desirable in warm weather to operate open cars with
runningboards, but for high-speed long suburban and interurban

[Vor. XVIII. No. 14.

man, which is completely enclosed on the left-hand side. The
use of the steam-car hood is, in this case, justified by the fact
that the cars are intended when outside the city to maintain a
high rate of speed. Eleven of the seats have revcrsible backs
and three stationary ones. The trolleyboard is arranged at the
rear of the roof. The grab handles are of hickory. 30 ins. long,
and set in bronze sockets. The cars are provided with a sand
box and a Dedenda gong at the front end. The sills are rein-
forced by a sill plate 8 ins. wide by 54 in. thick, extending the
whole length of the car.

The trucks for the Brooklyn elevatcd naturally excite a great
deal of interest because thcy were selected after a comparative

MOTOR TRUCK, BROOKLYN ELEVATED LINE

work, the ordinary type of open car greatly increases the danger
of accidents to passengers. The semi-convertible car exactly fits
into the conditions found on this latter class of road, providing
cool, airy accommodation for patrons with absolute safety. Both
cars place at the disposal of railway managers a single equipment
that is as serviceable at one time of the year as another, and that
can adapt itself to unseasonable weather of any description,
whether wet or dry, hot or cold, at a moment's notice. The well-
known Brill principles of construction, which have been modified
somewhat to give additional strength to certain parts, especially
the roof, of these types of car, guarantees their stability, and as
the economy of having one set of rolling stock for both seasons
appeals strongly to the financial end of street railway manage-
ments, the well-merited growing popularity of the Brill converti-
ble and semi-convertible cars is not to be wondered at.

One of the illustrations shows a handsome open car of de-
cidedly unusual construction built by the Brill Company for the
Payne Avenue line of the Cleveland City Railway Company. Its
length over the end panels is 41 ft. 334 ins. The width at the posts
is 7 ft. 10 ins. The car is mounted on No. 27-F trucks, and its
general appearance from the left-hand side is that of a cloesd

HIGH-SPEED TRUCK, ALBANY & HUDSON LINE

car with the windows out, or the semi-convertible car having
removable sash. The car always runs in one direction. FEach end
is provided with a platform, that at the forward end being en-
closed by a vestibule, while the rear platform is entirely open. The
opposite side of the car from that shown is like that of any open
car, there being an entrance between each pair of posts and at
the platforms. There are two steps on this side with 12-in. risers,
the lower one being but 14% ins. from the head of the rail. This
unusual and very peculiar construction is made possible by the
fact that the cars run upon a loop, and only one side is used for
the entrance and exit of passengers.

The seats are transverse, and the details of construction on one
side are similar to those of the standard closed bodies, while on
the other side they are the same as open cars. The one excep-
tion, of course, is the arrangement of the vestibule for the motor-

TRAILER TRUCK, BROOKLYN ELEVATED LINE

test and examination, which included most of the leading styvles
of trucks used on both steam and electric roads at the present
time. In these tests it was found that the so-called Master Car
Builders’ standard truck, m any of its forms, was unstable under
the action of the brakes. The truck frame when brakes were
applied in some instances was moved from the normal position as
much as 5 ins. Two forms of Brill No. 27 trucks, which were
adopted, are illustrated. One is the motor truck, which will be
scen from a glance to be extremely heavy in its framework, axles,
etc. The wheels are 33 ins. in diameter, mounted on axles which
are 7 ft. long x 54 ins. to 6 ins. in diameter. The wheels are
steel-tired, and are also very massive, the keynote to the whole
construction. The frame is of forged steel with angle ironend pieces
bolted upon a heavy extension from the jaws. The general fea-
tures of construction are those of the well-known No. 27 truck.
The equalizer is carried by links suspcnded from the wheel pieces
near the jaws; the springs on the spring plank are elliptics, and
there are two on each side of the truck. The wheel base is 6 ft.,
which is sufficient to give room for the elliptics and the necessary
bralke hangers, as well as for the heavy motors employed. The
whole truck is heavy, compact and strong, weighing about 10,000
Ibs. The brake rods are placed on cach side so that they are not
m the way of the motors, and the brakes are hung between the
wheels. The whole construction is specialized for the purpose.
To the bottom of the boxes in front is bolted the beam on which
the shoe or contact for the third rail is carried.

The features of the trail truck are similar to those of the motor
trucks, but the details of construction are quite different. The
top plate of frame is a continuous bar of iron, to which are bolted
jaws for carrying the boxes. The equalizers, as in the previous
case, are hung from this frame by spring links. The jaws are sup-
ported {rom the frame by diagonal bars, and are connected at the
bottom in the usual way. There are, however, as in the other
truck, three sets of springs, which act in the same way as in all
Brill No. 27 trucks. The boxes, as in the previous case, are
standard, and, in most respects, the same as those of the Master
Car Builders, but carry a projection, to which a bar is bolted
similar to that for the contact device in the motor truck. The
brakes, however, differ from those in the motor trucks in being
hung outside and connected up in the usual manner, the brake
rods passing over the center of the truck. As both trucks have
journal springs, the frame is carried with remarkable steadiness,
and is not perceptibly affected by the severest action of the brakes.
Both these nodifications of the Brill No. 27 truck ride with great
ease and steadiness at any rate of speed which has hitherto been
possible to attain on electric roads. They have been tested in
this respect up to 70 miles an hour, and have proved satisfactory.

The truck used under the cars of the high-speed Albany &
Hudson railway is especially interesting. This is a Brill No. 27
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truck, with a steel frame having the usual three sets of springs,
with the “swing motion” and equalizing bar combined into one
and supported by swinging spring links. This truck, although
very massive, is not quite equal, in the size of its details, to
those trucks just mentioned. It has, however, a 6-ft. wheel base,
Master Car Builders’ standard journals, 474 ins. in diameter; axle,
7 ft. 134 ins. long, carrying 33-in. wheels. In this case the brakes
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delivers the air through a flexible connection directly to the water
tank. Gages are provided, so that the pressure in the tank and
the height of water can be at once determined by the operator.

In the combination car which the company has recently built
for the West Jersey & Seashore Railroad Company they have
united most of the conveniences of the steam railroad train. The
car is completely vestibuled, and has both baggage and passenger

A NEW FORM OF SPRINKLER OPERATED BY PNEUMATIC PRESSURE

‘are hung outside and are connected by double-brake rods out-

‘side of the wheels to avoid interfering with the large motors. On

the spring plank there are double elliptics with the usual double-
coil spirals in the spring links and over the journal boxes. Be-
neath the boxes will be seen the extensions to which the beam
carrying the third-rail shoe is fastened. This truck appears some-
what more simple in many of its details than the elevated railway
‘truck, but this is largely a matter of brake details, which, in this
case, are placed away from the center of the truck outside the
wheels.

One of the most recently designed specialties of the Brill Com-
pany is the new sprinkler,

compartment. It is mounted on No. 27-G trucks. The latter
gives it an ease of riding not found in steam coaches, and, with the
very powerful motor equipment employed, it will be able to attain
a speed as great as that of the average steam train. The car is
3t ft. long over the end panels and 7 ft. 6 ins. wide. Over the
vestibule it is 4o ft. in length, the platiorms being 4 ft. 6 ins. each.
The vestibule doors come down to the step, and for convenience,
as they open in both directions, are provided with grab handles.
As the car is practically in steam service, not having to enter city
streets, the sides are made straight and covered with narrow
sheathing boards. The passenger compartment has three-ply

illustrated herewith. The de-
mand has been very great for

an efficient means of sprink-
ling evenly the whole width
cf a street from the car

track, but to do this effect-

ively it is necessary that the
water should be forced out
by some greater pressure
than that furnished by its
own gravity. In the Brill
sprinkler an air pump is
geared to one of the axles in

such a manner that it kecps
a constant pressure upon
the surface of the water
in the tank, and in this way provides sufficient force to send the
stream to the most distant part of the roadway. The cylinder of
this pump is made very large, so that the air is supplied to the tank
at practically the same volume and pressure that the water is
forced out, and an cven flow is thus guaranteed. In the design
of the pump and gearing every precaution is made to have it of
the greatest mechanical strength, and it embodies the sirﬁplest
mechanical principles. The cylinder is of the oscillating type, and

COMBINED PASSENGER AND BAGGAGE CAR, WEST JERSEY & SEA SHORE R. R.

maple veneer ceilings, handsomely decorated. They are furnished
with advertising moldings.
cherry with cherry hand poles having straps padded and stitched.

The finish over the windows is of

The trim inside is of bronze throughout, and the curtains of pan-
tasote. The car is fitted with Christensen air brakes and Brill
gates, in addition to the folding doors. There are Brill rubber
treads on the steps, bell cord carriers and a pair of Dedenda gongs.
Two sand boxes are used, one upon each platform.
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A Royal Trolley Car

In a recent issue of this paper editorial comment was made of
the fact that although private steam railroad coaches had been
constructed for a number of the crowned heads of Europe, no in-
stance was on record, so far as was known, of a royal trolley car.
The suggestion was then made that this condition would probably
not long continue, and that it would not be long before some mem-
ber of one of the reigning families would be riding in an electric
car built especially for himself, and fitted up as elaborately and
with as many comforts as custom has decreed should characterize
conveyances of this description. This prediction has already come
true, as the accompanying engravings prove. They were kindly
furnished the STREET RAILWAY JOURNAL by T. Ahern, president
of the Ottawa Electric Railway Company, and show the new car,
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The car contains fourteen large, easy chairs, beautifully up-
holstered in olive green plush. The trucks are double, and of the
swing motion pattern, with graduated springs. The electric equip-
ment is very complete, and consists of four Westinghouse 50-hp
motors. The car is also fitted with the Westinghouse automatic
air brake, and is capable of attaining a speed of 50 miles per hour.

The car was manufactured by the Ottawa Car Manufacturing
Company for the Ottawa Street Railway Company.

— P ————

Improvement in an Electric Heater

The Gold Car Heating Company has its plant located at the
corner of Frankfort and Cliff Strecets, New York City. It em-
ploys in the neighborhood of 150 men in the department which

is devoted to the manufacture

of electric heaters for street
railways and other purposes.
This industry, which has had
its origin within the last six
or seven years, has grown to
enormous proportions. At the
present time the Gold Com-
pany states that ower 75,000
of its electric heaters are in
use in different parts of the
world. The principle of con-
struction which has been fol-
lowed has been to locate the
resistance coils of the heaters
in such a manner that the air
in passing through the casing
1s given free access to and
around the heated coils. By
means of a very free circula-

TROLLEY CAR FOR ROYALTY

the “Duchess of Cornwall and York,” built for that company to
convey their royal highnesses over the tracks of that company dur-
ing their coming visit to Ottawa.

The car is 50 ft. in length, with straight sides and vestibuled at
both ends, and has a full monitor roof of the Pullman pattern.
The color is also Pullman standard, with the British coat-of-arms
in gold conspicuously painted on both front and rear ends. The
interior of the car is finished in antique polished oak, the ceiling
being covered with three-ply bird's-eye maple veneer, and decor-

INTERIOR OF ROYAL CAR

ated. There are four large British plate mirrors set in frames, two
at either end of the car. All trimmings, such as hat racks, hooks,
etc.,, are of solid bronze. The window curtains are of the latest
design, and are very ornamental. The car is brilliantly illumin-
ated by five clusters of incandescent electric lamps, twenty-one in
all.  The floor is covered with a rich, royal blue velvet carpet.

tion thus established, the
largest amount of heat is de-
livered into the space to be
heated. The coils are supported on a very ingenious contrivance
in the shape of a crimped or zig-zag rod. It is a steel rod,
thoroughly covered with enamel, which insulation is applied
to the rod at over 2500 degs. F. The result is a very per-
fect insulation, and prevents the current passing into the rod
proper. Owing to the high temperature at which this insu-
lation is applied, it will never be affected by the heat of the
resistance coils. The method of distribution of the heat is very
simple, and is controlled from a central point. A three-point
regulating switch is used. When this switch is turned to point
1, one-third of every heater in the car is in service; at point 2, two-
thirds of every heater in the car is in service, and at point 3, which
is the maximum, the full capacity of every heater in the car is
utilized. By this means a very even graduation of the heat and
a most uniform distribution around the car is insured at all times.
The Gold Company has not only improved the design and me-
chanical construction of its heater to a very great extent, but
within the last few months has placed on the market a controlling
switch, capable of satisfactorily breaking and carrying 60 amps.
at 600 volts. This switch may be operated in either direction.
Owing to its very large carrying capacity, it will readily be seen
that this switch is of sufficient strength to control the heating ap-
paratus of the largest cars in use on any street or elevated railway
in the United States to-day. g
The Gold Car Heating Company has furnished about 3000 equip-
ments for cars in Greater New York. The Manhattan Railway, of
New York City, has used the Gold Company's heaters for many
years, and the satisfactory manner in which these cars have always
been heated is the best evidence that can be offered as to the merit
of its devices. The Metropolitan Street Railway Company has
had about 6oo cars equipped with the Gold system, and these have
given satisfactory service for many years. Within the past few
months the Metropolitan Company has placed orders for several
hundred equipments of improved Gold electric heaters. The
Brooklyn Rapid Transit Company, the Staten Island Electric
Companies, the New York, New Haven & Hartford Railroad
and the New Jersey Traction Companies are large users of the
improved Gold electric heaters. In addition, the Gold Car Heat-
ing Company has placed its various heating devices on dver three
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hundred other railroads in the United States and foreign coun-
tries. Over thirty thousand cars, some of which are operated
in as remote territory as China and Japan, are equipped with the
Gold systems of heating.

e o

New Air Brakes for Birmingham, Ala.

The Birmingham Railway & Electric Company has recently been
purchasing some air-brake equipments from the Knell Air Brake
Company, of Battle Creek, Mich. A compressor, which is one of
the new designs of the Knell Air Brake Company, mounted on a
Dupont truck at Birmingham is illustrated herewith. The new
type of Knell compressor is in general the same as the one that
has been on the market for some time. The gear case of this com-
pressor gives ample clearanec above the roadbed when attached
to maximum-traction trucks with wheels as small as 17 or 18 ins.
Its extremely light weight is also a feature which will be appre-

KNELL AIR BRAKE COMPRESSOR ON DUPONT TRUCK

ctated. The entire weight of the compressor complete, with valves,
is given as 285 Ibs. The Knell Air Brake Company is constantly
receiving testimonials of a kind that the manufacturer appreciates
above all others, namely, additional orders from eompanies that
have adopted the brake, among whom may be mentioned the Bir-
mingham Railway & Light Company, the Charleston Consolidated
Railway, Light & Gas Company, and the Omaha & Council Bluffs
Railway & Bridge Company. The company with its increased fa-
cilities is now in position to manufacture electrically-driven air
compressors as well as axle-driven compressors. For the past
year the company has made exhaustive tests of its new electrically-
driven air compressors to meet the demands of four-motor cars.
A strong feature of the axle-driven apparatus that has already been
put out is the automatic suction and pressure regulating valve,
which is quick in its action and insures at all times an ample air
supply.
e —— ——

The Potter Mesh Separator and Superheater

Some partieulars were published in the last issue of this paper of
this new type of separater, but through a typographical error.
omission was made of the faet that this separator 1s controlled and

THE POTTER SEPARATOR

is being placed cn the market by James Beggs & Company, the
well-known dealers in steam specialties in New York.

It is somewhat unusual at this late day to be able to record
the application of an entirely new principle in steam engineering.
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This, however, 1s what 1s accomplished by the Potter separator,
a view of whieh, reproduced from our last issue, is published here-
with for a better understanding of the principles of its construc-
tion. Heretofore, as is well known, the separator is usually in-
serted in the line of steam pipe as near as possible to the delivery
end of the pipe. In the Potter separator, however, thc apparatus
combines the functions of a superheater with that of a separator,
and is placed at the boiler end of the steam delivery pipe and
within the boiler itself. 1In the ease of sectional boilers the sep-
arator is plaeed inside of the steam drum and in all cases it de-
livers directly to the boiler nozzle. In this way the moisture is
returned directly to the boiler, so that no return traps or drain
pipes are necessary.

The separator consists of a number oi metal bands having an
oval outline aud being clamped together side by sidc with parti-
tions of wire gauze between, as shown clearly in the aecompany-
ing engraving. Thc structure composed of these sections is
flanked at eaeh cnd by a tubular extension of oval cross seetion,
one of these extensions being closed in by a head at its outer end
and provided with a delivery outlet on one of the flat sides. The
other extension is shorter and serves merely as a sort of elamping
ring to give rigidity to the structure. The steam enters the struc-
ture at the open ¢nd, of course, and, after filtering through the
eonsecutive partitions of wire cloth, is delivered at the outlet end
to the boiler nozzle.

It is claimed that the steam is superheated in its passage through
the apparatus, and it follows, of course, that when the stream is
delivered to the boilcr nozzle it is entirely free from suspended or
entrained moisture. It is explained that the layers of wire eloth
absorb to a large extent the pulsations due to the motion of the
enginc piston and thcereby reduce the tendency to lift water. The
small globules of moisture which are always contained in steam
taken directly from thie steam space of a boiler are broken up by
the first gauze partition, still further disintegratcd by the second
partition, and so on, until the moisture is eompletely atomized and
requires only a small degree of superheating to be flashed into
dry steam. This superheat is obtained by the slight wire draw-
ing consequent upon passing through thc gauze, the reduction in
pressure on this aecount, it 1s stated, bcing about 1 per cent. It
is unneeessary to explain the effect of delivering superheated
steam to the mains.

The builders state that a test of the apparatus made with the

/

calorimeter loeated 2% ins. from the bottom of the steam delivery
pipe showed 0.3 per cent of moisture, as eompared with 0.75 per
cent found in a test under the same conditions without the sep-
arator.  Wm. M. Brock, superintendent of the eleetrical depart-
ment of the Paterson & Passaic Gas & Electric Company, who is
using 1t on 3000 hp of boilers, states that ealorimeter tests at that
plant show a range of from 0.6 to 09 per cent. as against from
1.5 per cent to 4 per cent formerly.

The separator has been adopted very extensively by steam users,
although it has been on the market only a short length of time.

P —

Some Specialties in Insulating Materials

The insulation used in the manufaeture of electrical machinery
has, perhaps, gone through more radical changes in the last two
ycars than any other line of supplies. Solid mica segments over
five inehes long are now a rarity, having been driven oat by man-
ufactured plate, which can be had in the sheet, or cut to pattern,
milled to exact thiekness at much less cost and of equal insulating
value. One of the most popular brands is known as Micabeston,
and is made by the Sills-Eddy Mica Company of New York. This
company also manufactures the Imperial varnish muslins and
linens, whieh are being used in large quantities by manufacturers
and street railways. In addition to the manufacture of Micabeston
and Imperial varnish insvlation, the Sills-Eddy Company is the
largest importer of amber miea and one of the largest of India
mica in the United Statcs.

e —

Ventilators for Power Houses and Large Buildings

The Metropolitan Street Railway Company, of New Yorl,
makes use of a ventilator madc by the Pan Coast International
Ventilator Company, of Philadelphia. The construction of these
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improved ventilators is such that a wind velocity of 3.2 miles per
hour is sufficient to start the apparatus. The capacity of the ven-
tilator increases rapidly as the wind gains in velocity. The ac-
companying engraving shows a number of these ventilators about
to be shipped to the American Bridge Company. The catalogue
recently published by this company shows a number of interest-
ing tests on this type of ventilators as well as a very complete
illustration of its details and construction. The ventilators are
used not only for power houses but for factories, office buildings
and other large structures requiring ventilation. The ventilators
are made in round, oval and square forms suited for use on sky-
lights, chimney tops and veuntilating flues. The popularity of the
ventilators is attested by a large number of users upon whom,
in addition to the Metropolitan Street Railway, mentioned above,
are the St. Charles Street Railroad, of New Orleans, and the Gal-
veston (Tex.) City Railway. Among the large factories supplied
are those of the Westinghouse Electric & Manufacturing Com-
pany, Cramps Shipyards, of Philadelphia, and the American Bridge
Company, some of those of the latter company being illustrated
herewith.

Y e
e g

A New Brake Shoe

The Crescent Brake-Shoe Company, of Philadelphia, recently
organized, controls patents lately granted covering brake-shoes
containing sand pockets. These brake-shoes arc of iron, in the
face of which are a number of pockets varying in size and number,
and containing a composition consisting prin-
cipally of sand. It is claimed that this form
of construction is especially efficient in pre-
venting chattering and gives excellent braking
effect in the stopping of a car. Tests of this
shoe have shown gratifying results as to its
lite and effect on the car wheels. A report of
William  F. Weiss, master mechanic of the
Camden & Suburban Railway Company, shows
that a set of these shoes with sand pockets was
placed on a car of that road last spring, and
that this car was run every day for eight weeks,
making a total mileage of about 8coo. There
were during this time twenty-one rainy days.
On the same road Mr. Weiss reports that the
average life of brake-shoes is about 3500 miles
for the same kind of shoes without sand pock-

BRAKE SHOE WITH ¢t5, and the braking effect is apparently better

SAND POCKETS with the sand pockets than without. Further

test of the shoe was made on an eight-wheel

car and the shocs here showed a record of 93500 miles. On this

test all the good points first noted as to the life of a shoe, fine

braking qualitics and good condition of wheel were again demon-
strated.
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An Improved Steel Conduit System of Electric Wiring

The Simplex steel conduit system for the interior wiring of elec-
tric light and power installations consists of a combination of
enamelled or galvanized steel tubes and fittings and accessories,
made of malleable castings. The conduits are made from selected
steel strip, the gage of which varies according to the diameter,
from No. 20 B. W. G. in the smallest size to No. 14 in the largest.
This strip, after being cut to the exact size required, is passed
through a tube machine, from which it emerges as a perfectly
smooth and regular tube, with a close joint, and possessing an abso-
lutely uniform interior and exterior diameter, which, with the
Simplex method of patent socket joints, is of the utmost importance.
The conduits, or tubes, are made in six grades, including enamelled
steel conduits, enamelled brazed steel conduits, galvanized steel
conduits, and screwed conduits, both brazed and unbrazed. In
each of these grades the conduits are made in eight different sizes,
so that all classes of work are provided for.

The Simplex enamelled steel conduits were the grade which was
originally introduced, and is still the most largely used. They are
similar to the screwed conduits shown in the illustration, but not
made from such heavy tubing. The advantages claimed for this
conduit are high economy in first cost, erection cost, and mainten-
ance, mechanical strength, combined with lightness and durability,
electrical efficiency, neatness, compactness and accessibility. It is
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suitable for all conditions of wiring work, except in e¢xceptionally
damp situations. These conduits are made in lengths of about 13
ft. 4 ins, and after leaving the tube machines, they are placed on
end finishing machines, the object of which is to dress out the in-
terior and exterior of their extremities. The lengths arc next
dried in a heated chamber, to
extract any inherent or con-
densed moisture, previous to
being placed in the enamel-
ling vats. After being thor-
oughly coated with enamel,
both internally and exter-
nally, they are placed on
racks to drip in such a man-
ner as to secure uniform
distribution of the enamel.
The enamelled tubes are then
suspended from iron frames
in specially constructed
stoves, in which they are sub-
jected to a high and constant temperature for some hours.
Enamelled brazed steel screwed conduits, being screwed, are
made from considerably heavier gage strip than the foregoing,
which renders them much stronger. They are suitable for special
work, where there is a likelihood of their being roughly handled or
damaged, and on account of their smooth interior will be found
a great improvement on gas and steam pipes for electrical pur-
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SIMPLEX SWITCH
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poses.
The enamelled unbrazed steel screwed conduits are similar to
the ones just described, only that they have the longitudinal seam
unbrazed. This grade has just been brought out
in response to frequent inquiries for a heavy con-
duit for screwing, and a large demand is antici-
pated, on account of its cheapness. It, of course,
: presents the same advantages of perfectly smooth
Tﬁiﬁ interior, complete continuity, and satisfactory me-
J,JH chanical protection as the brazed screwed type.
ifi,’.a%-‘* It is most essential that a complete set of fittings
“-‘i\\ﬁ and accessories should be standardized to meet
the many and varying conditions of installation
‘ work. In the Simplex system there are upward
of 400 such fittings, which are kept in stock in
large quantities by the company. They are ap-
plicable to each class of conduit, and have been de-

(\1&9 signed with the primary object of efficiency, com-
SIMPLEX binv;.fd with economy. Nca}'ly all these cllevmes are
LAMP registered or patented. Two of the Simplex fit-
FITTING tings which have recently been brought out are

herewith illustrated. The Simplex emigrant, cor-
ridor and subway fittings are for use chiefly with the Simplex
screwed conduit, and are found to be very serviceable. The water-
tight switch has been specially introduced for use in conjunction
with these fittings. ‘The box of the switch has been designed to
take, and can be fitted with, any of the ordinary tumbler or turn
switches in general use. The cover, as well as the nipple, are fitted
with rubber rings, and the portion of the porcelain is kept about
3% in. off the base of the box, to allow for the wiring connections,
which can be made before the switch is screwed down.

It was early recognized by the makers, the Simplex Steel Con-
duit Company, Birmingham, England, that to be adopted for in-
stallation work, the conduits and fittings must of necessity be -old
at such a figure as would enable the contractor to erect an average
installation on this system at no more than it would cost him to
do the same work with wood casing—that, in fact, all the advan-
tages of a conduit installation must be thrown in. There is abun-
dant testimony from wiring contractors all over Great Britain to
show that this can be done, and that in a great many cases installa-
tions erected on the Simplex system work out at a lower cost per
point than by any other method. The reason for this is not hard
to understand, for in installation work with wood casing the labor
item forms a very heavy part of the total cost of the installations
erected, both as regards the jointing and mitering of casing, and
the cutting away of plaster, cornices, joists, etc., to receive it; and
although socketed steel conduit and fittings can not be purchased
per foot run at the same price as wood casing, yet they can be pur-
chased and erected at the same, if not less, éost, on account of the
enormous saving in this labor item.

r'.-"
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A Universal Car-Step Lifter

This device is called a universal car-step lifter because of the
case of its application to cars having one, two or three folding
steps. The use of only one runningboard is quite sufficient on the
lower types of cars, but swivel trucks and heavy motors are being
adopted on many lines, and this has resulted in the raising of the
car floor until the step necessary with one runningboard is from
16 ins. to 24 ins., and this is a serious inconvenience for women,
children and old people. As an important part of the travel on
open cars is by women, it is a matter of dollars and cents to cater to
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FIG. 1.—STEP LIFTER FOR TWO STEPS

their comfort. In many cases it 1s desirable, if not absolutely
necessary, to fold the lower step, if two steps are used, and in these
cases it would often be advantageous to fold the top step also, as
by so doing longer or wider cars might be used. The accompany-
ing illustrations are of a step lifter patented by 1. G. Montony, of
Troy, N. Y. Fig. 1 shows the step lifter adapted for two folding
steps alone. This arrangement is suitable for an elevation of a car
floor of from 30 ins. to 36 ins. The steps fold up to within 6 ins.
of the floor sill. Fig. 2 shows two folding steps with a third fixed
step. This is applicable to heights of floor over 36 ins. from the
ground, in which case the two lower steps fold up entirely to the
outer limits of the top step. In hoth figures the operating car is
shown pivoted to the outer end of cach step and provided with a
lug for each additional folding step and calculated to engage a pin
on its corresponding step and fold up each step. The light chains
shown on the steps are for the purpose of positively opening them
when the bar pivoted to the lower step is let down. Counter
weights will probably be needed for the lower step, and if the step
is longer thau 23 {t. it would be better to have an operating har at
each end. It can be readily seen that the lower step will be par-
tially turned up when the first lug engages the corresponding pin on
the sccond step, and so on for the next step if another 1s used.
Thus, the s]ight]y'incrcasing pull necessary to start to raise a step
is met and overcome hefore the next step above is started. The
operating bar must have a guideway to regulate its lateral move-
ment, but the eleyation of thi; can be within rather wide limits,
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These guideways and supports are shown occupying such a position
on the dash as not to interfere at all with the usual equipment of

controller and brakes.
— e —

A Growing Manufacturiny House

The factory of the Morris Electric Company, of New York,
which was recently started up near Ampere, N. J., has now reached
an output of 3000 rail-bouds per day. The factory proper is 200
ft. long, but the capacities of the brass foundry, core room, ma-
chine and blacksmith shops, etc., are severely taxed, and additions
to the equipment are being considered. The most pressing need
is for a stranding machine for preparmg cable for the bonds, and

Sectional Plan
on line “BB"

Sectional Plan
on line “AA”

Ground Level

Btreet Railway Journal

FIG. 2.—STEP LIFTER FOR THREE STEPS- ONE FIXED

one will shortly be installed. The popularity of the Morris bends
is being rivaled by that of the new register, which has heen per-
fected, and which contains among its carefully-designed mechan-
ical details marked features of durability and reliability. Elmer
P. Morris has given much personal attention to the operation of
the factory, where it is intended ultimately to remove the shipping
department, leaving the New York office as a selling office alone.
Starting solely as a manufacturer’s agent and general supply
house, this company now occupies a couspicuous position in the
field, and promises to be one of the most important manufacturers
of railway specialties.

R 22
Convention Headquarters

Murray Hill Hotel has been selected as headquarters for the
American Street Railway Association at its coming convention,
Oct. 9, 10 and 11.  The sclection is an excellent one, considering
all the conditions.  This hotel is at Park Avenue, between Fortieth
Strect and Forty-First Strect, one block south of Grand Central
Station, and about ten minutes’ ride on the Fourth Avenue line
north of Madison Square Garden, where the exhibits are to be.
The Murray TTill Tlotel is on the highest ground in New York
City, on famous Murray Hill. in the midst of a noted residence
section. Tt is casily accessible {from all railroad terminals.  Guests
may stop on either European or American plan.
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An Improved System of Air Brakes for Traction Service

It is a well-recognized fact that steam railroading in its present
state of perfection would be impossible without the air brake, and
a successful adaptation of the compressed air principle to the re-
quirements of street railways has long been desired. The cars
now very generally used in this service in respect to weight and
speed approach, and in many cases exceed, the conditions that
obtained in steam railway service thirty years ago, so that an air
brake is peculiarly adapted to the requirements. The perfect
brake for traction service must be reliable and quick to apply and
release.  The Standard Traction Brake Company is putting on
the market an improved air-brake system, including an axle-driven
air compressor, which is claimed to contain all the necessary es-
sentials for the efficient operation of either single cars or trailers.
The motorman has before him at all times a gage, which indicates
the exact conditions under which he is working, so that he is
always informed of the air pressure in his reservoir and knows
what his brakes can do. Quickness in emergency and smoothness
and precision in service stops have been given particular attention
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the same axle with the car motor, as the axle gear and its bearings
take up but little room, and the balance of the housing and the
pump cylinder occupy the vacant space back of the motor. When
the motor bearing is so constructed that it would interfere with
placing the pump cylinder close to the gears, the pump shaft is
prolonged sufficiently to admit of locating the cylinder in the
space between the motor bearings, in which case the compressor
i= provided with an additional or auxiliary axle bearing mounted
ou the cylinder head.

The suction and discharge valves, together with their renewable
seats, are interchangeable, of the most approved design, and have
no springs to wear out or gum up. There are no stufing boxes
whatsoever in the entire equipment, and all parts requiring lubri-
cation are provided with oil wells and grease pockets. To meet
the various counditions imposed by the different kinds of service,
the company manufactures this type of compressor in several
forms, the diameter of axle and pump gears in each case being so
proportioned that the piston speed never exceeds the safe limit.
Each of these compressors, furthermore, has a capacity double that
required for a motor car with one trailer running under the most

AXLE COMPRESSOR FOR HIGH-SPEED CARS

in the design of the apparatus. Air being an elastic medium, it
fulfils the requirements in this direction admirably. The system
also provides for a quick release to the brakes. It operates on the
so-called “straight air” system, in which the pressure in the reser-
voir is admitted directly to the brake cylinder by means of the
operating valve placed under the hand of the motorman, the stand
being taken that the automatic air brake which is used on the
steam roads introduces complications that are entirely unwar-
ranted in electric traction service, with its single or two-car trains.

The compressor i1s the central point about which the system
has been built up, and will be described first. The cylinder is hori-
zontal, double-acting, with its axis at right angles to the car axle.
The axis of the crankshaft, parallel to the car axle, intersects the
axis of the cylinder at its middle point; the crankshaft also passes
through the center of the piston, which latter, exclusive of its two
packing rings, is a single casting provided in its interior with two
parallel surfaces., between which slides the crank brass, as in a
slotted cross-head. All of these parts run in a bath of oil. One
side of the cylinder is provided with a flange, by which it is bolted
to the oil-tight housing that encloses the gear on the pumpshaft,
as well as the driving gear secured to the car axle. This housing
is provided with bearings on the axle, which serve to keep the two
gears in mesh; these bearings also support this end of the com-
pressor. The other end of the compressor is supported by suitable
brackets mounted upon it and the truck frame respectively, with a
rubber cushion between them to deaden the vibration.

This type of compressor is especially adapted for mounting on

severe conditions of the service for which it is designed, so that
during a large portion of the time they are running with the pump
automatically cut out of operation.

The regulator consists of a chamber, in free communication
with the reservoir, one wall of which is formed by a diaphragm
or piston subjected on one side to the reservoir pressure and on
the other to the pressure of the atmosphere and a graduated spring.
As the pressure in the reservoir increases, the piston or diaphragm
moves outwardly, which motion is imparted to a D slide valve in
the regulator chamber, and so constructed that in its outward
position a port is uncovered, admitting compressed air to closed
chambers, and in its inward position connecting this port to one
leading to the atmosphere. The chambers are located in the body
ot the pump cylinder directly beneath the suction valves, and con-
nected by hose to the regulator. FEach of the two chambers is
provided with an air-tight piston, such that when the reservoir
pressure reaches the predetermined maximum and the compressed
air acts upon them, the suction valves are lifted and the pump
thrown out of action.

When the reservoir pressure has fallen slightly the D valve
passes to its inward position, the air escapes from the trip-piston
chambers aud the pistons are forced down by springs provided
for the purpose, the suction valves seat themselves and the pump
is in operation until again cut out by the regulator. This type of
regulator gives perfect satisfaction, it being absolutely tight at
all times.

Reservoirs are supplied in such sizes and numbers as the type of
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car and nature of the service may demand. On cars running in
city and also interurban service a system comprising two reser-
voirs has been introduced, a preliminary of moderate capacity
connected directly to the discharge pipe of the compressor and
the operating valves, and a larger main reservoir that is connected
to the preliminary through a duplex check valve so constructed
that air may flow freely from the main to the preliminary, bat
about 35 Ibs. pressure must be attained in the latter before any air
can pass into the main. Thus a car starting out of the depot with
empty reservoirs will not have to run 100 yards before sufficient
pressure is attained in the preliminary reservoir to enable the
motorman to operate the air brakes. It also insures sufficient
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factorily solved the problem presented by this difficult service.
With all these brakes the regulator works so perfectly that the
pump ‘‘cuts in” automatically every time the brake is applied, and
thus a portion of the momentum of the car is utilized in re-
storing the pressure expended in the brake cylinders. As the
capacity of the pump is great enough to do this while an inter-
urban car is running over the distance required in making a serv-
ice stop, the power-house energy for braking is reduced to almost
nothing. Another very desirable feature is the minimizing of the
fluctuations in pressure, as it materially aids the motorman in
making uniform stops and avoiding the flattening of the wheels.

This cquipment is all made in the Wilmerding shops of the

MOTOR CAR

ARRANGEMENT OF APPARATUS FOR AXLE-DRIVEN COMPRESSOR

braking pressure on interurban cars when running at slow speed
through the cities, and effectually removes all objection that has
been raised against the axle-driven compressor on this score.

The brake cylinder is of the standard steam-railroad pattern
with hollow rod that has been found to be best adapted for opera-
tion in conjunction with hand brakes. To avoid unnecessary wear
and useless expenditure of force when the brakes are applied by
hand, the piston of the brake cylinder is so connected to the foun-
dation rigging that it moves only when the power brake is in use.
To provide for cars of all weights, from the light trailer to the
heavy interurban, these cylinders are made in sizes ranging from
6 ins. to 12 ins. in diameter.

The operating valves, of which there are ordinarily two on each
car, are made in two forms. One has the valve proper placed upon
the platform, with the operating head directly above it, at the level
of the motorman’s hand. On the top of this head is a double gage,
of which the red hand shows the reservoir pressure and the black
cne the pressure in the cylinder. Owing to this most convenient
location, directly in the range of the motorman’s vision as he looks
ahead, he can not fail to know at all times the pressure in his
reservoir, and just how much braking power he is using. The
gage is protected by heavy plate glass and is in practically no
danger of being broken. In the head directly below the gage is a
revolvable casting provided with a horizontal cylindrical socket
and a latch, such that when the handle is inserted in the socket
the latch is lifted and the handle may be rotated, but when it is
withdrawn the casting is locked in its place. The shell of the head
is so made that the handle can be inserted or removed when it is
in but one position, usually that of “lap,” when all parts of the
valve are closed. Thus mischievous tampering with the valve at
the rear end of the car is rendered impossible. By means of a
vertical shaft, enclosed in a pipe shield and provided with a
flexible coupling, the revolvable casting in the head is connected
to the stem of the valve proper. This stem is provided with a
pinion which engages with a rack mounted on the slide valve, so
that when the handle is moved the valve slides from side to side
between suitable guides. The slide valve is particularly well
adapted to traction service, with its frequent stops, as it remains
perfectly tight for years. When it is inconvenient to place the
valve on the floor a form is used in which the valve is placed in
the operating head, just below the handle.

Ordinarily the various organs are conuected by half-inch
wrought-iron pipe. The accompanying diagram shows the way
the brake is applied to a car and trailer.

The compressor illustrated is especially designed for the fastest
interurban service. It has a gear ratio of 1 to 2, and has satis-

TRALER CAR

Westinghouse Air Brake Company, which guarantees the highest
grade of material and workmanship. The parts are made inter-
changeable and renewal parts kept in stock for prompt delivery.

SO
The Design of Power Plants

One of the most important features of a successful electric
railway installation is the design of its generating stations and
sub-stations. The firm of Sheaff & Jaastad, of Boston, Mass,
has made a specialty of up-to-date power stations, and its name
has been connected with some of the largest and most complete
ones to be found in New England. Understanding to the mi-
nutest detail the requirements of street railway companies in this
direction, it is enabled to give the most excellent work in the
erection of the buildings and foundations, and the laying out of
the steam-piping system. At present the company has under con-
struction a large number of street railway stations, among which
are some of great interest. The Worcester & Black Stone Valley
Street Railway Company is erecting a power station at Millbury,
Mass., and the Milford, Holliston & Framingham Street Railway
Company is erecting one at Framingham, Mass,, both of which
have been designed by Sheaff & Jaastad. The system of the Exeter,
Hampton & Amesbury Street Railway Company is building a
large power station, eight sub-stations and five car houses, and
the Newton (Mass.) Street Railway Company and Portland
(Maine) Railroad Company are each building a power station
under the firm's direction. The business is, however, in no way
confined to New England, much work being done at present at
Columbus, Ohio. This includes a central station and two sub-sta-
tions for the Columbus, London & Springfield Railway Company
and a central station and sub-station for the new Columbus, Buck-
eye Lake & Newark Traction Company.

ob o
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That the liberal offer of the St. Louis Transit Company, of St.
Louis, Mo., to provide free transportation to the sick children of
that city during the torrid weather was taken advantage of is
shown by the number of gnardians who availed themsclves of the
free transportation provided by the company. I'rom July 27 to
Sept 5, 33.805 free tickets were recorded, an average of 824 per day.
The largest number recorded in one day was 1827, and the smallest
06. During the month of August 26,646 free rides were recorded.
This would have amounted to $1,600.25 in 3-cent fares, and at 3
cents it would have amounted to $1,014.15,
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Compressed Air Locomotive in Brooklyn

The accompanying illustration shows a compressed air locomo-
tive which has been placed in operation on the Brooklyn elevated
lines. The Brooklyn Rapid Transit Company was compelled
some months ago, on account of its lack of current supply, to
withdraw the electrically-operated trains from the elevated serv-
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regulating switch is used with the equipment. The new design is
screwed to the side of the car, and its peculiar shape renders it the
most compact heater so far placed upon the market. The heaters
are finished in gold bronze, and a line of these heaters gives a
very handsome appearance to the interior of the car. The Consoli-
dated Car-Heating Company has recently reccived an order from
the Boston Elevated Railway for equipment of fifty new elevated

cars with electric heaters. Eighteen

lieaters are to be used to a car.

X

Reorganization of the Kuhlman
Company

The C. G. Kuhlman Company, of
Cleveland, has been reorganized under
the name of The G. C. Kuhlman Car
Company, with the following officers:
Fayette Brown, president; T. P. How-
ell, vice-president; C. A. Ricks, secre-
tary and treasurer; G. C. Kuhlman,
general manager. The directors are:
Fayette Brown, Frank Rockefeller, J.
H. Morley, R. A. Harmon, C. C. Bol-
ton, T. P. Howell, G. C. Kuhlman.

The company has let contracts for
new shops at Collingwood, work on
which is progressing rapidly, and they
expect to move in Dec. 1. J. Milton

COMPRESSED AIR LOCOMOTIVE FOR ELEVATED SERVICE

ice, and since that time the old steam locomotives have been in
use. The company has recently, however, made arrangements
with the Compressed Air Company of New York City to use
one of this company's locomotives, and if the experiment proves
successful more will be put in operation.

The locomotive shown in the engraving is the same one upon
which such successiul tests were muade some months ago 1 Rome,
N. Y. but it has been remodeled to conform to the condi-
tions required in elevated service. As at first made, the weight
upon the drivers was heavier than the specifications insisted upon
by the Brooklyn company allowed, and certain modifications in
the construction have therefore been adopted in order to fit it
nmiore perfectly for its new work. It has also
been supplied with a headlight and dummy T —
stack, which gives it the general appearance i
of the conventional steam locomotive. A Illl l.
N \/\\
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Dyer was the architect who prepared
the plans and specifications for the
new shops, and it is expected that they
will be as fine as any shops in this country. The company was
most fortunate in the purchase of 31 acres of an admirably situ-
ated manufacturing site on the line of the Lake Shore & Michigan
Southern Railroad. The Adams Avenue line of the Cleveland
Electric Railway Company and the “Shore” line of the Cleveland,
Painesville & Eastern Railroad run on two sides of the site, so that
cars can be delivered either by steam or electric power.

The new plant will consist of the following buildings running
along the railroad tracks from ecast to west: The office building
will be on Adams Avenue, and immediately back of it come the
dry kilns and the boiler and engine building, and on either side of
this building will be the woodworking machine mill and iron

compressed air plant has been installed at

the end of the line near Fulton Ferry, and 9
the compressed air locomotive has been used
for drawing four-car trams on the Fulton
Street line. It was found, however, that the
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capacity of the plant was too small to prop-

erly charge the locomotive's air tank, so that

the compressor has been removed, and a

larger one will be substituted as soon as the Compressed Air Com-
pany can get it installed.

—_————
New Type of Car Heater

The accompanying illustration shows a single section of an eclec-
tric heater recently perfected by the Consolidated Car-Heating
Company, of Albany, N. Y. This heater is for use in cars in which
are installed individual revolving seats, such as described in an-
other part of this issue as in use in Brooklyn. The heaters are
made in two 30-in. sections, each section containing one coil. When
the coils in both sections are in service the heat is distributed over
a space 3 ft. in length, which is twice the length of the panel heat-
ers. This heater has a capacity of from 750 to goo watts, about the
same as the panel heaters. The heaters are arranged in two sep-
arate circuits, the coils in the first circuit heing of greater resistance
than those in the second circuit, and three gradations of heat are
therefore obtainable. The company’s latest type of three-point

A NOVEL FORM OF ELECTRIC HEATER

mill, both two-story buildings. Between these will be the storage
house. The erecting room follows, and last the finishing room.
Transfer tables between and tracks through all the buildings fa-
cilitate the handling of the material and finished product. A
foundry is to be built immediately alongside the iron mill, so that
for perfection in arrangement and economy in handling the new
shops will be unsurpassed.

The buildings are large and roomy. The erecting and finishing
rooms are to be 170 ft. x 250 ft.; the wood mill 8o ft. x 150 ft.;
the iron mill 6o ft. x 200 ft., and the storeroom 4o ft. x 120 ft. The
capacity of the plant will be 500 cars a year to start with, and
the buildings are so arranged that the capacity can be doubled
by adding on to the wood mill and erecting and finishing build-
ings. The new company is undoubtedly one of the strongest
manufacturing companies ever gotten together in Ohio, compris-
ing, as it does, among its stockholders some of the best known
and oldest business men in this part of the country. That it will
be a success is assured, for Kuhlman cars have always been in
demand, and now that the company can meet the demand much
better than formerly there will be no question as to the outcome.
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which can not be completed until the new plant is in operation.
Among other contracts arc the following: Detroit & Toledo
Shore Line, fifteen cars; Aurora, Wheaton & Chicago, thirty cars;
Northern Texas Traction Company, fifteen cars; Saginaw Traction
Company, seven cars; Grand Rapids, Holland & Western Railway,
six cars. When the company was reorganized, some months ago,
it was planned that steami-road cars, as well as interurban cars,
should be built, but the demand for the latter is now so heavy
that they may be built exclusively.

*9
New Type of Headlight

The accompanying engraving shows a new type of headlight for
electric cars recently put on the market by the Dressel Railway
Lamp Works, of New York. The frame is of malleable iron,
although the company also builds a frame of sheet steel, in case

DASH HEADLIGHT

this is preferred by the user. The application of the headlight
does not require any cutting of the dash. The lamps can be easily
cleaned and adjusted and the frame is water-tight. They are
fitted with 7, 8 or 1o-in. retlectors.

*p————

The New Castle Bridge Company, of New Castle, Ind., is now
constructing large new shops at Indianapolis, Ind., and will re-
move its general offices to the Indianapolis site about Jan. 1. The
new shops of the company are of steel and brick, and will be
equipped with the most improved facilities for handling heavy
bridge and structural-iron work.

x ."—.

The Ohmer Car Register Company, of Rochester, N. Y., has
just issued an artistic and intensely interesting catalogue, in which
the various claims made for its registers arc impressively set
forth. Attention is for the first time called to several new fca-
tures of the registers and the various types of registers manufac-
tured by the company are illustrated.
surements for the Ohmer car-register system are given, and a fcw
of the many testimonial letters from users of the Ohmer registers
are reprinted. Special attention is called to the simplicity of the
system, especially where different rates of fare are charged, and
sample conductors’ reports are given to substantiate the various
claims made. The Ohmer system indicates and records separately
each fare reccived, whether it is in the shape of a transfer or
whether it is a 3-cent fare or a 5-cent fare, or, if on an interurban
car, whatever the amount is, be it 10 cents or 50 cents, The con-
ductor is enabled to give a visible receipt for cach and every fare
collected, thus dispelling any doubt or suspicion as to his honesty,
and tends to so lessen his labors that he can bestow proper atten-
tion to passengers.

Instructions for taking n.ea-
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Some of the Apparatus in Use in Greater New York

The electric railways of the city of Greater New York furish
an operative street railway appliance exhibit on a large scale such
as can be found in few other places. As many of the convention
visitors will wish to see certain kinds of apparatus in service, the
following list has been prepared, giving in a most complete manner
nearly all of the principal street railway material in use and where
it can be found.

The Harrison Foundry & Machine Works have installed at the
Ninety-Sixth Street power house of the Mctropolitan Strect Kail-
way one 9 in. and 15 in. x 22 in. tandem compound, non-condensing
engine, direct conected to a 75-kw generator running 27o r.p.m.
In the same station are also two 12-in. and 22-in. x 16-in. engines of
the same type, direct connected to 150-kw generators running at
225 r.p. M. In the Man-
hattan elevated power house this company is installing four 14-in.
and 25-in. x 18-in. right and left-hand tandem compound, con-
densing engines direct connected to exciting generators.

W. T. Van Dorn has his automatic coupler on the Brooklyn
Elevated roads, and has alto secured a large order from the Man-
hattan Elevated road for the cquipment of all its cars, which com-
prises 1000 equipments for old cars and 1oo for new ones.

The Samson Cordage Works furnish the trolley roads of Greater
New York with Samson “spot’ trolley rope, waterproofed.

The Sprague multiple-unit system as furnished by the Sprague
Electric Company is in use in Brooklyn. The Brooklyn Rapid
Transit Company has equipped many of its elevated cars with this
system.

The Green fuel economizer is to be found in Brooklyn Rapid
Transit power houses, and will be used in the new Manhattan
Elevated central station and the Kingsbridge power house of the
Metropolitan system. At the Fifty-Second Street power house of
the Brooklyn Rapid Transit Company are four groups of econ-
omizers of 180 hp each. At the Kent Avenue power house of the
same company there are six economizers of 1800 hp each. In the
Manhattan Elevated Railway power house now under construc-
tion there are sixteen units of 2000 hp going in at the present time
and eight more to be added later.

Machado & Roller are equipping the seven sub-stations of the
Manhattan Elevated with Whitney column type recording volt
and ammeters on the total panels.

The Taunton Locomotive Manufacturing Company has supplied
five Wainwright expansion joints, 30 ins. diameter, to the Metro-
politan Street Railway power house, and is furnishing a large order

These machines are used as exciters.

of Wainwright expansion joints of various sizes from 16 ins. to 48
is. to the Manhattan Railway power house. Its snow plows are
in use on the Metropolitan system.

The McRoy Clay Works have =old 7,000,000 duct feet of the
McRoy conduit to the Metropolitan and leased lines and 500,000
duct feet to the Brooklyn Rapid Trausit Company.

The American Vitrified Conduit Company is supplying some
20,000 ft. of multiple duct to the Rapid Transit Subway, and the
Manhattan Elevated and Metropolitan Companies are also heavy
purchasers. The company has a large plant for the manufacture
«.f conduit duct at Perth Amboy, N. J., near New York, and B. S.
Bernard, manager of sales at the New York office, will accompany
any convention visitors who may desire to go there.

The Curtain Supply Company has its curtain devices on all the
surface and elevated systems in New York. On the Brooklyn sur-
face cars arc its No. 83 fixtures, with pantasote curtains, and for
the elevated cars there the Acme closed car fixtures with pantasote
curtains are used. In the open cars on the Brooklyn surface lines
the Burrowes and Forsyth fixtures are in use. The Metropolitan
cars of New York have the Acme open-car fixtures, and this com-
pany’s curtains have been specified for the new work on the Man-
hattan Elevated.

The Standard Underground Cable Company is furnishing the
Manhattan Railway Company all the cables to be used for trans-
mitting power from its generating station on the East River and
Seventy-Fourth Street to the sub-stations along its lines of the
clevated railway. These are three-conductor, paper-insulated, lead-
covered cables, to be operated at a pressure of 11,000 volts alter-
nating current. More than half of the 350,000 ft. of cable involved
in this order has been shipped, and much of it is installed in the

The company is at work on a number of contracts, some of
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company's subways. These cables are manufactured at the com-
pany’s Perth Amboy factory.

The Jackson & Sharp Company, operated by the American Car &
Foundry Company, has under construction a number of cars for
the elevated railways, including an open type which has not hith-
crto been tried, but of which a large number are proposed for riext
sunmer.

The DeVWitt Sand Box Company has equipped fifty cars for the
Metropolitan Street Railway Company with its sand boxes, and
some of these boxes are in use on that company's sand cars. I.
has also equipped seventy-eight cars for the Brooklyn Rapid
Transit Company.

The Watson-Stillman Company has furnished the surface and
elevated roads of Greater New York with hydraulic jacks, punches
and motor lifts, and they can be found in operation in the various
shops.

The Falk Company has done a large amount of cast welding
both in Manhattan and in Brooklyn in the past two years. In New
York it has cast welded all the joints on the following lines: Lenox
Avenue, Columbus Avenue, Lexington Avenue, Amsterdam Ave-
nue, Third Avenue, Twenty-Third Street, Forty-Second Street,
116th Street and 125th Street. In Brooklyn the joints on the fol-
lowing lines have been cast welded: Sand Street, Hudson Street,
Navy Street, Flushing Avenue, Kent Avenue, Atlantic Avenue,
Flatbush Avenue, Hamburg Avenue, Marcy Avenue and South
Fifth Street. In the Bronx on the Union Railway lines, now con-
trolled by the Metropolitan, the track on Boston Road, Franklin
Avenue, Webster Avenue, Fulton Avenue and Main Street has
been cast welded. There are about 50,000 Falk cast-welded joints
in Greater New York, and the satisfaction they are giving can
best be scen by a ride over the lines and actual inspection of the
track. Particular attention is called to the welding of the Third
Avenue line. The rail welding there is what is known as 7-in.
Johnson Trilby, laid on stringers except at the joints, where the rail
supports itself. All these joints were welded without interruption
of car service for any considerable length of time during the
twenty-four hours of the day, and the company was compelled to
devise a method of welding while cars were passing over the rail.
This was accomplished by means of a bridge about 6 ft. in length,
which was carefully fitted to the rail and allowed cars to pass over
the joint without deflecting it. It was in New York, also, where
this company inaugurated the square joints, which are easier to
pave to than the older forms.

The B. I. Sturtevant Company has furnished equipments for
heating the New York & Queens County car house and the Nassau
car house, and has four 5V4-ft. fans direct conected to motor for
forced draft in the Brooklyn Rapid Transit power houses. The
Manhattan (elevated) Railway will have sixteen special 8-ft. fans
with motors for forced draft in its power station, and fourteen
special 5-ft. fans with motors for cooling transformers.

The Allis-Chalmers Company furnished the cleven engines for
the mammoth plant of the Metropolitan Street Railway Company
at Ninety-Sixth Street. Eight of these engines are now running,
driving 3500-kw generators. These engines are compound con-
densing, 46 ins. and 86 i1s. x 6o ins. stroke. The Manhattan (ele-
vated) Railway in its power house at Seventy-Fourth Street is
putting in eight engines of the combined vertical and horizontal
type, each driving a 5000-kw generator. These engines have two
horizontal high-pressure cylinders, 44 ins. x 60 ins., and two vertical
low-pressure cylinders, 88 ins. x 60 ins. The eight engines re-
cently ordered by the Rapid Transit Subway Construction Com-
pany are similar to the Manhattan engines. The Brooklyn Rapid
Transit Company has two stations with this company’s engines.
The Kings County Electric Light & Power Company's station in
Brooklyn contains four of these engines, and the New York &
Staten Island Electric Company has three Allis engines. As will
be seen from the foregoing, this company’s engines occupy a very
prominent place in power generation in Greater New York.

The Sterling Varnish Company furnishes the Brooklyn Rapid
Transit Company with all the insulating varnish used for pre-
paring armature and field coils. It also furnishes the Metropol-
itan Street Railway and allied lines with its Sterling extra insu-
lating varnish used on its armature and field coils and Sterling extra
black varnish for the finishing coat on armatures after they have
been butlt up.
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The Buda Foundry & Manufacturing Company has supplied the
Paulus track drills which are in extensive use in Greater New York.

The Crouse-Hinds Electric Company has put a number of change-
able headlights on the cars of the Brooklyn Rapid Transit Cem-
pany. It built the switchboard in the New Rochelle plant of the
Union Railway, and is constantly supplying the Metropolitan Stieet
Railway with small knife switches. The drawbridge switchboard
at 129th Street and Third Avenue is this company’s work.

The Leonhardt emergency tower wagons are in use on the
Union Railway in the Bronx, and also on the Brooklyn & Coney
Island road.

The Partridge Carbon Works supply all the roads in Greater New
York with carbon brushes.

The Universal Safety Tread Company has supplied its safety
tread to the Manhattan elevated road, which is using it on the
station stairways. The Brooklyn Rapid Transit Company also has
a large number of car steps of this type, and is steadily increasing
the number.

The Neal headlights are to be found in extensive use in both
Manhattan and Brooklyn.

The New York Switch & Crossing Company has special work on
all surface and elevated lines in Greater New York, save where
the conduit system is used.

The Monarch Manufacturing Company has placed the Monarch
engine-stop system on the engines in the West Farms power sta-
tion of the Unton Railway, in the plant of the Kings County Elec-
tric Light & Power Company at the foot of Gold Street, Brooklyn,
and in the North River Electric Light Company’s plant. It is also
used in a number of important plants other than electric.

The Dearborn Drug & Chemical Works furnish the street rail-
way and other steam plants of New York with feed-water tieat-
ments designed to suit the analysis of the different waters.

International registers are the regular equipment of the cars of
the Brooklyn Heights Railroad Company, about 1000 cars being
so equipped.

The McGuire Manufacturing Company made all the trucks for
the Brooklyn Bridge cars, and has a considerable number of trucks
on the Brooklyn Rapid Transit Company lines, besides some swcep-
ers on the Metropolitan Street Railway and the New York &
Queens County Railway, of Long Island City.

The J. T. Schaffer Manufacturing Company has installed a
wheel press in the Rochester Car Wheel Works’ New York City
shop.

The Dayton Manufacturing Company has furnished the surface
and elevated roads of Greater New York with many of the brass
goods that pertain to the trimming of their cars, as well as many
electric and oil headlights.

The Steel Cable Engineering Company has its coal and ash con-
veying machinery in the Kings County Gas & Illuminating Com-
pany’s plant in Brooklyn, and zlso has a coal and ash conveyor
at the Brooklyn Navy Yard. #

Albert & J. M. Anderson Manufacturing Company has furnished
a large amount of line material for the Brooklyn Rapid Transit
Company, and also for the Union Railway in the Bronx.

The Best Manufacturing Company furnished and installed the
large steam piping in the Ninety-Sixth Street power house of the
Metropolitan Street Railway. It furnished the complete piping for
the Thirty-Ninth Street power house of the Brooklyn Rapid
Transit Company and the expansion binds for the Fifty-Second
Street and Kent Avenue stations of that company. At present it
1s filling an order for Best gate valves for high and low pressure
for the Manhattan Railway power station.

The G. P. Magann Air Brake Company has equipped the Brigh-
ton Beach division of the Brooklyn Rapid Transit Company with
the Magann storage air system for air brakes, and for the past two
summers these cars have operated from New York to Brighton
Beach, through the Borough of Brooklyn, where they are now in
operation and can be inspected by convention visitors.

The Mayer & Englund Company secured the adoption of its
“Protected” rail-bond by the Manhattan (elevated) Railway, and
has filled contracts for nearly 100,000 rail-bonds used in the elec-
trical equipment of the Second and Third Avenue lines. The
Manhattan also uses the Keystone cable hanger for suspending
underground cables in manholes and vaults. The Brooklyn Rapid
Transit Company adopted the Protected rail bond as standard sev-
eral years ago, and about 150,000 of these bonds have been put on
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its track. This company has also purchased from time to time
about 1000 International registers.

The John A. Mead Manufacturing Company furnished the coal-
handling apparatus for the Ninety-Sixth Street power house of
the Metropolitan Street Railway. This equipment takes coal
from vessels, and conveys it to the coal bunkers above the boilers.
The tower on the wharf is of the two-man type, with steam
hoisting engines and the Rawson automatie bucket. The bucket
discharges into the tower hopper, from which the coal passes
through a crusher into hopper scales, and then to the two lmes
of the McCaslin overlapping gravity bucket conveyors,
deliver the coal to the bunkers over the boilers. The cost of
taking coal from the vessels, crushing, weighing and depositing
in the bunkers is given by the installing company as 35 ccnts
per ton. The machinery is handling coal every day at the rate
of 125 tons per hour, although the guarantee was but 75 tons
for this installation. A new, heavier engine, direct connected
to the hoisting drum is being put in, on account of the in-
creased tonnage. This company's apparatus also handles all the
coal at the Kent Avenue power station of the Brooklyn Rapid
Transit Company and the Edison Illuminating Sixty-Fifth Street
station in Brooklyn. It has the coal and ash handling equipment
for the Manhattan Railway power house at Seventy-Fourth Street
and East River under contract, and has equipped the New York
Steam Company's plant at Sixtieth Street and East River. These
various plants include several different types of apparatus for un-
loading vessels and afford a good opportunity to study conveying
machinery.

The Ohio Brass Company has supplied the Union Railway with
a large number of Richmond flexible pole brackets, both single
and double suspension, as well as hangers, ears, section insulators,
feeder insulators, etc. The Brooklyn Rapid Transit Company, the
New York & Queens County Railway of Long Island City, the
Staten Island Electric Railroad, the Coney Island & Brooklyn
Railway and the Staten Island & Southfield Beach Railway use
quantities of Ohio Brass overhead material. This company's emer-
gency hose bridge, which permits cars to run over tracks across
which hose 1s laid, is used by the Brooklyn Rapid Transit Company,
the Coney Island & Brooklyn Railway and the New York & Qucens
County Railway.

The General Electric Company has running or under construction
for Greater New York a total of 8380 double-motor equipments.
It built the generators and switchboard for the Metropolitan power
house at Ninety-Sixth Street and the apparatus for most of the sub-
stations. It has made many generators for the Brooklyn Rapid
Transit Company power houses. In fact, its street railway ap-
paratus is to be found at every turn, and an extended account of
its apparatus in use in Greater New York would take a good-sized
volume.

The Westinghouse Electric & Manufacturing Company has un-
der contract the eight 5000-kw, three-phase generators of the re-
volving field type which are going into the Manhattan Ruilway
power house at Seventy-Fourth Street and the East River. For
the same company twenty-six rotary converters are being built.
These generators and converters are the largest yet built. One of
the 5000-kw generators is now being ecrected. The Manhattan
Railway will also use seventy-six transformers of 400 kw each. In
the way of motors the Westinghouse Company has furnished to
the Brooklyn Rapid Transit Company 1700 No. 68 and eighty No.
56. All of the cars of the Brooklyn elevated are provided, or will
be provided, with Westinghouse automatic air brakes and West-
inghouse pneumatic multiple-unit control. On the Third Avenue
division of the Metropolitan system there are 1500 Westinghouse
motors. In the 120th and Sixty-Fifth Street sub-stations on the
Metropolitan system are six Westinghouse eonverters of 1000 kw
each. A large contract has also been made by the Brooklyn Rapid
Transit Company for four 2700-kw, three-phase generators, three
2700-kw direct-current generators, eleven 1000-kw converters, five
500-kw eonverters, thirty-nine 4oo-kw transformers and three 200-
kw transformers, together with all the switching apparatns for
power house and sub-stations.

William Wharton, Jr., & Co. furnished the Metropolitan Street
Railway with all the rails, slot rails and conduetor bars for the
first electrie lines, consisting of about 30 miles of track. For the
last four years a large part of the special work, comprising over
100 layouts, has been supplied to this company, among the tnore
prominent of which may be mentioned the special work at Eighty-

which
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Sixth Street and Second Avenue, Twenty-Third Street and Sixth
Avenue, Fifty-Ninth Street and Columbus Avenue, Lenox Avenue
and 135th Street, Sixth Avenue and Fourth Street, State and
Whitehall Streets, 125th Street and Amsterdam Avenue, Fifty-
First Street and Seventh Avenue, Ninety-Sixth Street and Second
Avenue. Practically all this work was of manganese steel, hard
center construction. For the Brooklyn Rapid Transit Company
200 pieces of special work have been furnished by this company in
the last few years, to say nothing of the crossovers, of which there
Prob-
ably the most notable locations of this special work are along Ful-
ton Street and at the foot of the Brooklyn Bridge. The immcnse
traffic on Fulton Street has shown the merits of manganese steel

are in Brooklyn over 100 of the unbroken main line style.

points, as some frogs have had 4,000,000 cars pass over them before
they were discarded. There are also a number of important steam
and street railway crossings in Long Island City, among which
may be mentioned the crossing at Broadway and the Long Island
Railroad at Flushing.

The St. Louis Car Company's most interesting product in New
York is the lot of 100 convertible cars built for the Third Avenue
Railroad two years ago and still running. The Brooklyn Rapid
Transit Company has hundreds of St. Louis cars, both open and
closed. The Long Island City roads have St. Louis ears and
trucks. '

The Electric Storage Battery Company, of Philadelphia, las a
large number of its chloride accumulators in both Manhattan and
Brooklyn. These batteries are, with but one exception, installed
in the power stations of the Metropolitan and Brooklyn Rapid
Transit Companies, and serve {o carry the peak of the load on the
various lines. The single exception mentioned is in the case of the
Thirty-Fourth Street Crosstown line, where fifty storage-battery
cars have been equipped with the chloride accumulators.  Each
car contains seventy-two cells, and the batteries are of 300-amp.-
hour capacity. The general type of cell used by the Metropolitan
Street Railway in its various power stations are known as G-33,
and have a capacity of 2080 amps. for one hour. They are distrib-
uted as follows: In the Front and Stone Streets sub-station there
are 278 cells; in the Twenty-Third Strect and North River sub-sta-
tion there are 540 cells; in the Ninety-Sixth Street and East River
station there are 278 cells; at Fiftieth Street and Sixth Avenue
there are 556 cells; at 129th Street and Amsterdam Avenue there are
276 cells, and at 146th Street and Lenox Avenue there are 276 cells.
In Brooklyn there is a battery of 248 cells of type G-51. These cells
are of a capacity of 2000 amps. for one hour; at East New York
there are at present two batteries, one a stationary battery and
the other of a portable type, placed on old elevated railroad cars.
Fach of these batteries consists of 248 type G-27 cells, having a
capacity of 1040 amps. for one hour. These two batteries are con-
nected together, and therefore correspond approximately o a
single battery of 248 cells of type G-53. the figures in the rating of
the cells being indicative of the number of plates therein contuined.

The Weber Railway Joint Manufacturing Company states that
its joints are practically the standard on the Brooklyn Rapid Tran-
sit Company's lines, both surface and eclevated. A piece of track
near New York in which the company takes special pride i5 the
8o0-1b. T-rail on the New Jersey & Hudson River Railway & Ferry
Company, Edgewater, N. J., on which 3000 Weber joints have heen
placed. The other New Jersey roads ncar New York use large
quantities of the Weber joint. It is the joint adopted for the Ford-
ham extension of the Manhattan clevated.

The Columbia Machine Works, Brooklyn, manufacture the il-
luminated car route signs of the type used on all the electric cars
of the Metropolitan Street Railway. There are about 1600 of these
cars so equipped on the street every evening during rush hours.
The sign 15 illustrated in the article by Nir. Millen, general master
mechanic of the Metropolitan Street Railway, elsewhere in this
issue.

The American Steel & Wire Company has estimated that the
number of Crown bonds sold and now in use in New York City
and its immediate suburbs would furnish a perfect clectrical equip-
ment for both rails of a road long enough to reach from Canada
to the Gulf of Mexico, while the tetal annual sales of the Crown
bond would similarly equip a road extending from the Atlantic to
the Pacific Ocean. They are in use on the Brooklyn Rapid Transit
lmes and for bonding the conductor rails on the Metropolitan
Street Railway.

The St. Louis Register Company expects to have its sclf-record-
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ing registers in operation on the Brooklyn Heights line of the
Brooklyn Rapid Transit Company by the time the convention opens,
so that the working of this very interesting register, for which
Giles S. Allison 1s New York agent, can be seen.

Babcock & Wilcox Company boilers have been used very ex-
tensively in Greater New York, but the newest, largest and most
typical installations will be found in the power stations in Manhat-
tan Borough which are fully described in the article in this issue
by Mr. Kent.

The Corning Brake-Shoe Company, of Corning, N. Y., is doing
a large business in the metropolitan district by supplying brake-
shoes to the cars of the various systems therein. Francis Granger,
Fastern sales agent, states that the Corning brake-shoe is used
as standard on the surface, elevated and bridge lines of the Brook-
Iyn Rapid Transit Company, and the continual repetition of large
orders speaks very highly for the efficiency of the product. The
Coney Island & Brooklyn Railroad Company is also using the
Corning brake-shoe as standard on its entire equipment, this road
using on the maximum-traction truck an inside-hung brake for
which the Corning company supplies a special type of shoe, made
interchangeable. The Corning brake-shoes are also used exten-
sively on the cars of the New York & Queens County Railroad
Company, of Long Island City, and the Unton Railway, and
the Metropolitan Street Railway, of Manhattan, while the Man-
hattan elevated has for some years used the Corning shoe well
nigh exclusively.

The Laconia Car Company has built for the Brooklyn Rapid
Transit Company 100 thirteen-bench open cars and seventy-five 25-
ft. closed cars for the surface lines.

The Peckham Manufacturing Company reports an immense num-
ber of trucks in use in Greater New York. In the Borough of
Manhattan about 1200 Peckham single trucks are in use on the
Metropolitan and Union systems. In Brooklyn on the lines of
the Brooklyn Rapid Transit Company and the Coney Island &
Brooklyn Railroad there are about 1500 single trucks. In Long
Island City there are about 200 single trucks on the New York
& Queens County Railway. On Staten Island the Staten Island
Electric Railroad has fifty single trucks. In addition to the fore-
going single trucks there are in use on the lines mentioned some
8oo of Peckham’s short-wheel-base and maximum-traction trucks.

The Ramapo Foundry Company, which manufactures the “Dia-
mond S” street-car brake-shoe in the Eastern territory, supplies
shoes to the Brooklyn Rapid Transit and Metropolitan Street Rail-
way systems. The shoe is popular because of its wearing qualities,
coupled with the high coefficient of friction.

The Exeter Machine Works are supplying the complete coal and
ash handling outfit for the New York Gas, Electric Light, Heat &
Power Company's station at Thirty-Ninth Street and East River.
This system unloads coal from barges and deposits it in the storage
bins. The installation is now well enough along so that a good
idea can be had of the construction.

The Silver Lake Company, through its New York agents, sup-
plies waterproof trolley and bell cords to the Union Railway and
the Manhattan elevated.

The Christensen Engineering Company has placed over 100 air-
bralke equipments on the elevated cars of the Brooklyn Rapid
Transit Company, and also a few surface car equipments.

The R. Bliss Manufacturing Company, of Pawtucket, R. 1., owner
and manufacturer of the Wood patent safety car gate, has secured
the adoption of this gate as standard by the Brooklyn Rapid Transit
Company and the Coney Island & Brooklyn Railroad Company.
The Brooklyn Rapid Transit Company has the platform gate, with
a single fold on the right-hand side of the car, two gates to a car;
while the Coney Island & Brooklyn is using and installing as rap-
idly as possible the double folding gate, which is rendered neces-
sary by the extremely wide platforms. The exigencies of the
Brooklyn service when encountering the congestion on the bridge
requires a platform gate that is of the most perfect mechanical
construction. The strength of the Wood gate renders it peculiarly
adapted to service on lines operating under conditions which ne-
cessitate crowded platforms, and the two railways of Brooklyn
have thoroughly appreciated this fact in adopting the Wood gate as
their standard. The platform gate is also used extensively on the
Third Avenue and the Union Railway divisions of the Metropol-
itan Street Railway system operating in Manhattan. Francis Gran-
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ger, New York representative, announces that the R. Bliss Manu-
facturing Company is now getting out a folding gate to be operated
by hand leverage, which will be peculiarly adaptable 1o elevated
service of both New York and Brooklyn, and which, with other
gates, will be on exhibition at the convention.

The Consolidated Car Heating Company, Albany, N. Y., has its
well-known heaters on 3500 cars in Greater New York and vicinity,
and has orders on its books from the same territory for equipping
1300 additional cars in the near future, making a total of 4800 cars.
Among the orders is one for 21,600 electric heaters, by far the larg-
est contract for this class of apparatus ever awarded, from the Man-
hattan (elevated) Railway Company, to be used on its elevated line
after the installation for electric operation has been completed.
These heaters were described and illustrated in the STREET RAIL-
wAY JoURNAL a few weeks ago, and will contain 13,500 miles of
wire in the heating coils. The order was obtained through the com-
pany's New York agent, Cornell S. Hawley. In addition to the
above, the company is now filling an order for 360 metal cases to
replace the wooden ones on the heaters furnished by it to the Union
Railway, of New York City, in April and May, 1893. This is the
first type of heater case put out by the company, and after eight
vears of service the heaters are in such good condition that it has
been decided to replace the wooden cases, making no other change
in the heaters. A similar change was last year made in 500 heaters
furnished the Albany Railway in 18¢2 and 1893.

The Ham Sand Box Company, of Troy, N. Y., has approximately
1000 of its well-known track-sanding devices in operation on the
surface cars of the Brooklyn Rapid Transit Company, and has
equipped as an entirety the cars of the Coney Island & Brooklyn
Railroad Company, both of these roads having adopted the Ham
sand box as standard. The No. 4 type sand boxes are used on the
closed cars of the Coney Island & Brooklyn Railway, while the
No. 5 type, or under-the-platform box, is used on the open cars of
the same line. There are a number of different railways also oper-
ating in Greater New York on which tests of the Ham sand boxes
are now being made with very gratifying results, while there are
other and smaller roads that have adopted the sand box after a
very rigid test, and are now using it as standard. Francis Granger
represents the company in New York.

J. R. M'Cardell & Co. have furnished their Trenton trolley
wagons to the Brooklyn Rapid Transit Company, the Union Rail-
way in the Bronx and the New York & Queens County Railway,
in Long Island City. -3

The New York Car Wheel Works have supplied the Metropolitan
Street Railway with an average of 300 wheels a month for the past
four years. The Brooklyn Rapid Transit lines have been supplied
with 19,750 wheels in the past four years. From this it will be
seen that the greater part of the car wheels running in Greater
New York were supplied by these works. All the wheels furnished
to each of the companies mentioned are machined on the tread by
being rotated hetween emery wheels to remove irregularities.

The Crocker-Wheeler Company, of Ampere, N. J., is another
company which has a considerable amount of its apparatus in use
in the railway power stations of Manhattan Borough. The mo-
tors of this company are employed principally to operate auxiliary
apparatus, such as pumps, air compressors, coal conveyors, etc.,
and can be seen in operation in the Ninety-Sixth Street station of
the Metropolitan Street Railway Company. Crocker-Wheeler
motors were also used to a considerable extent by many of the
contractors in their work of construction.

The J. G. Brill Company, of Philadelphia, has a very large num-=
Ler of its cars and trucks in use in Greater New York. In this
district there are over 4600 of the well-known maximum traction
trucks made by this company in use on all of the surface lines.
On the Brooklyn elevated railroads there are operated a large
number of the company’s special trucks for this service, and orders
are constantly being received for more. The cars of the Metro-
politan system of Manhattan have been built in a large measure
by the Brill Company. This is especially true of the long box
cars, long open cars and combination cars, a large percentage of
the total number of these types, which aggregate nearly 1400 in
all, having been supplied. Some of the finest examples of parlor
cars in the world are in operation on the Brooklyn Rapid Transit
Company’s lines, these cars being also made by the J. G. Brill
Company.

The Electric Tripartite Steel Pole Company, of New York, has
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installed a number of its poles on the lines of the Union Railway
of the Bronx system.

The Compressed Air Company, of New York, has, as stated
elsewhere in this issue, one of its compressed air locomotives in
use on the elevated lines of the Brooklyn Rapid Transit Com-
pany. This locomotive has only recently been delivered, so thait the
actual results of its operation are as yet only a matter of conjec-
ture; but it is believed that it will show considerable economy
over stean.

The Consolidated Car Fender Company, of New York, has a
large number of its fenders in use in New York City; in fact,
every eclectric car of the Metropolitan Street Railway Company is
equipped with this fender except the few cars operating on Broad-
way. The Broadway cars, which are in large part those which
were used with cable, still employ only a wheel guard. There are
very few other devices which have been given such an emphatic
indorsement by the officials of the Metropolitan Street Railway as
the Consolidated car fenders, and their record as a life saver has
been most successful.

The Gold Street Car Heating Company, of New York, has not
only equipped all of the cars of the Manhattan Elevated Railway
Company with its steam heater, but also a large number of the
surface cars of the Metropolitan Street Railway Company's cars
with its electric heater.

A considerable part of the track work installed in New York
City was furnished by the Lorain Steel Company. It was this
company which originated the well-known Trilby rail, and it was
the Metropolitan Street Railway Company which first adopted
this rail. This rail in a somewhat modified form is now the stand-
ard construction in Manhattan Borough.

The Safety Car Heating & Lighting Company has equipped with
its Pintsch gas system all the cars of the Manhattan Elevated
Railway Company.

The John Stephenson Company has been identified peculiarly
with the New York City street railways. The first street car oper-
ated in New York, and in fact in the world, was, as is well known,
one of the Stephenson cars, and since that time Stephenson cars
have upheld their reputation for service on the city railways of
New York. A large part of the rolling stock of the Metropolitan
Street Railway Company was made in the Stephenson shops, and
practically the last order given in Greater New York—that is, an
order for the new combination car of the Brooklyn Rapid Transit
Company, awarded a week or two ago—was divided between the
Stephenson and one other company.

Wendell & MacDuffie, as agents in New York for the Falk
Manufacturing Company, the Taunton Locomotive Manufacturing
Company and other prominent concerns, have secured a large
number of orders for their specialties for all the roads in Greater
New York.

The Sterling-Mecker Company, of New York, has supplied prac-
tically all the cars of the Metropolitan Street Railway Company
with the well-known Sterling brake, and has also supplied the
Broadway cars with the Sterling fender. The Sterling sand box
and the company’s register is also used to a very large extent on
the roads in the greater city.

The New Haven Car Register Company some time ago mide a
special register for the Third Avenue Railway, of New York, ac-
cording to specifications of the managers of that road. This regis-
ter has proved very successful, and is in use not only on that line,
but on other roads as well. The company also has machines on
the Coney Island & Brooklyn Railway, the Staten Island Midland
Railway, the New Jersey, Hoboken & Paterson Railway and
others.

—

The Subject of Car Fenders

One of the most serious problems encountered by the street
railway manager in the operation of his road is the prevention of
accidents to pedestrians.,  The conditions of city traffic render it
almost impossible for the motorman to have sufficient alertness to
avoid serious collisions with the numerous trucks and other
vehicles which continuvally cut across his path.  The irresponsible
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parties who attempt to dart ahead of the car and those who appear
suddenly from behind a car going in the opposite direction are,
therefore, sure to be injured if mechanical means are not provided
for their safety. No brake is possible that will stop a car in suffi-
cient time to save such persons from being struck, and the only
alternative which a railway company has is to employ some fender
that will effectively protect them from accident.

The Metropolitan system of New York probably has as many
serious obstacles to a high-speed service as any other road. After
its lines leave the congested business districts below Twenty-
Third Street, the cars are operated at a very high rate of speed
through streets that are continually being crossed and recrossed
by pedestrians, and the motorman would be entirely powerless
should a person suddenly appear in front of his car to prevent a
serious accident if the front of the car was not provided with an
cffective life-saving device. The Metropolitan Street Railway
Company, fully realizing the position in which it was placed,
adopted as a standard on all parts of the road where traffic con-
ditions permitted a fender that has given most perfect satisfiction
and has resulted in a considerable reduction in the company’'s ac-
cident account. The fender which fulfils these requirements i1s
the well-known Providence fender, made by the Consolidated Car
Fender Company, of New York. The number of persons that
are continually being saved from death or serious injury on the
streets of New York daily by being picked up by the fenders of
the street railway is very large, but, of course, the only record of
such cases is to be found in the archives of the company. Every-
one, however, at all familiar with the city can probably recall
several instances from his own personal knowledge where a grown
person or child has been most miraculously saved by this device.
Although the Metropolitan system is undoubtedly one of the best-
managed roads of the country, and is able to keep its “accident
to passengers account” down to a very small percentage of the
gross earnings, the great difference in the total accident claims
shown by the Metropolitan report and that of other roads oper-
ating under similar conditions, but without efficient protective
devices, 1s undoubtedly due to the adoption of a first-class fender.

A further advantage of the Providence car fender is the ease
and rapidity with which it can be placed out of the way against
the end of the dasher, which is an important feature in the New
York service. It is impossible for the cars of the Metropolitan
Railway to remain more than a few seconds at their termini, and
any device which required more than this interval of time to adjust
would be impracticable. The effective manner in which the change
is made at such busy localities as the Brooklyn Bridge in Park
Row shows that the Providence fender is particularly applicable
to this class of service.

The North Jersey Street Railway Company, which operates a
number of its lines through more or less open country, and in-
cludes in its system a large amount of interurban work, has also
adopted the Providence fender with marked advantage. Some
fenders which may prove satisfactory in busy strects where high
speeds can not be attamned, and where the motorman has at all
times complete control of his car, may prove entirely ineffectual
in high-speed interurban work, but the results attained by the
Providence fenders of the North Jersey Street Railway Com-
pany’s system have shown that this type is peculiarly adapted to
both classes of service. The accidents to pedestrians in the open
country are, of course, less frequent than in the crowded streets
of a city, but in general when they do occur, they are of a more
fatal nature. The installation, therefore, on interurban cars of
more practical safety devices of this naturc is of great importance.
and a fender which has also proved its merits in the most con-
gested city districts combines in itself all the requirements asked
for by the most exacting management.

The two roads above are taken as typical examples, but the
Consolidated Car Fender Company's apparatus is now in general
use throughout this country and abroad, so that its operation can
be observed in every part of the world. Nearly cvery road, of all
types and sizes, have either adopted the Providence fender as
standard, or are negotiating with the company with such plaas in
view. Notwithstanding, however, the immense shipments which
are continually heing made, the capacity of the company's shops
cnables it to keep a large stock on hand ready for boxing, and
orders can thercfore be filled with the greatest despatch.
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New Publications

Trips by Trolley Around Hartford. Published by White & War-
ner, Hartford, Conn. 1g901. 88 pages. Illustrated. Price, 10
cents.

Notwithstanding its title, this little book is of considerable inter-
est outside of the neighborhood of Hartford. Nearly half of its
pages are devoted to trips from Hartford to New York, and from
Hartford to Boston, with descriptions of the towns passed through,
so that it is practically a trolley guide between New York and
Boston. The pages are illustrated in a handsome manner, and
the letter press is clearly and concisely written. Such pamphlets
are of great benefit, both to the traveler and railway companies,
and their appearance from time to time in new localities is suf-
ficient indication that their usefulness is appreciated.

Twentieth Century Trolley Trips: Boston. By Katherine M. Ab-
bott. 1gor. 128 pages. Illustrated. Price, 10 cents. Pub-
lished by Charles B. Webster & Co., Boston.

Any description of the country traversed by a trolley road from
the pen of Miss Abbott is sure to be entertaining, and her last
book is no exception. Her facility of expression, her familiarity
with history, both legendary and authentic, and her ability in suf-
fusing her work with apt quotations makes this little pamphlet
most fascinating reading. The district dealt with is the vicinity
of Boston, including the “blue hills of Milton and Plymouth,”
Lexington, Concord, Medford, Gloucester, Hampton Beach, etc.—
all rich in natural beauties and romantic pasts. One should read
the “Trolley Trips,” however, before setting out on an excursion,
as it is to be feared the interest of the pages will keep the atten-
tion away from the “sights” if an attempt be made to enjoy both
simultaneously.

By C. C. Bram-
Published

The Construction of a Gasoline Motor Vehicle.
well. 1901. 149 pages. Illustrated. Price, $2.00.
by Emil Grossman & Brother, New York.

The subject of the automobile is a most interesting one, and
many amateur mechanics have desired to construct a machine
for themselves. This book not only gives complete instructions
for building a practical gasoline motor vehicle, but thoroughly
discusses the principles which underlie the operation of this type
of apparatus, placing at the disposal of the reader a large amount
of information gathered from many years’ experience in this coun-
try and abroad. The volume is a collection of several articles by
the author which appeared in the Motor Vehicle Review, and which
have been carefully edited and brought together by E. W. Graef.
It is illustrated by many diagrams and working drawings, and
the general information included will undoubtedly prove of value
to the manufacturer and buyer, as well as to the amateur builder.

— e
PERSONAL MENTION

MR. GRANT S. WHITSLAR has been appointed general
passenger and freight agent of the Youngstown-Sharon Electric
Railroad, of Youngstown, Ohio. )

MR. G. MARTIN BRILL, president of the J. G. Brill Company,
of Philadelphia, sailed last week on the American liner “St. Louis.”
Mr. Brill goes abroad on business in connection with the pro-
jected establishment of a Brill plant in England, and according to
present arrangements will be absent about two months.

MR. A. E. WORSWICK, the resident manager of the Mexican
‘Tramways Company, City of Mexico, who has been taking a trip
in Europe, has returned to America and is staying at the Holland
House, New York. Mr. Worswick is making some important
extensions to his road, and is placing contracts for the new equip-
ment necessary.

MR. I. K. SIEBER, managing director of the Niirnberg-Fiirther
Strassenbahn Gesellschaft, and one of the most prominent mem-
Dbers of the Verein Deutscher Kleinbahn und Strassenbahn Ver-
waltungen, has come to this country on a tour of inspection of
the principal electric railway systems. Mr. Sieber arrived in New
York Sept. 26, and is planning to visit Philadelphia, Washington,
Pittsburgh, Chicago, Cleveland, Buffalo, Niagara Falls, Schenec-
tady, Boston and other cities before his return home. He also
expects to attend the convention in New York.
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AMONG THE MANUFACTURERS

THE WHITNEY CAR WHEEL COMPANY, of Philadelphia, reports
that it has decided upon plaus for its factory, and that it is now in the hands
of a contractor, and work will be commenced on its place in Camden by the
15th of October.

THE NILES CAR & MANUFACTURING COMPANY, of Niles, Ohio,
will be represented at the National Street Railway Convention by W. C.
Allison, general manager, and G. E. Pratt, assistant general manager and
contracting agent,

ARTHUR KOPPEL, New York, manufacturer ot narrow-gage railway
material and apparatus, has issued a neat catalogue, in which he sets forth
the advantages of contracting for complete outfits from one firm familiar with
the entire equipment.

THE CROCKER-WHEELER COMPANY announces that after Oct. 1
its New York office was put under the management of Francis B. DeGress.
Mail for this office should be addressed to the Crocker-Wheeler Company,
New York branch, 39 Cortlandt Street.

PAN-AMERICAN WIRE ROPE AND PAN-AMERICAN INSULATED
WIRE are the titles of two handsome booklets the Hazard Manufacturing
Company, of Wilkesbarre, Pa., got up especially for Pan-American distri-
bution, but those who do not visit Buffalo will receive copies by making their
wants known.

THE LEHIGH CAR WHEEL & AXLE COMPANY, of Catasauqua, Pa.,
will exhibit at the convention some of its standard spoke and single-plate
wheels for street railway service, and also some sections of broken wheels,
showing the chill and chill blocks. Francis Granger, New York representative,
will be in charge of this exhibit.

HANNA & GRAY, 1626 Marquette Building, Chicago, announce the with-
drawal on Oct, 1 of W. H. Gray. His interest is assumed by Mr. Hanna,
who will move his office to Cleveland, Ohio, and continue the business in
the same manner and in the same territory as heretoiore. Mr.
Cleveland office will be at 312 Electric Building.

THE HIPWOOD-BARRETT CAR & FENDER COMPANY, of New
York and Laconia, N. H., will show a full-sized fender attached to a car. A
novel feature of the exhibit which will be under the direction of Francis
Granger, New York representative, will be mutoscope pictures of tests of fend-
ers in actual operation, which will no doubt appeal to visitors.

THE AMERICAN CIRCULAR LOOM COMPANY, Chelsea, Mass., is
calling attention to the adaptability of circular loom to uses of street rail-
ways, especially in the wiriag of cars for the protection of controller cables,
lead wires from the trolley and wires passing through the floors or near iron-
work, and also in car-house and repair-shop wiring. .

BRILL TRUCKS FOR ENGLAND.—The J. G. Brill Company, of Phila-
delphia, continues to receive a number of contracts calling for trucks to be
utilized by various British electric traction systems. Fifteen No. 22 trucks
are just going forward to Farnworth, while several Eureka maximum
trucks will shortly be shipped to Hadley, in the North of England.

“DEMONSTRATED FACTS ABOUT RUBEROID ROOFING”.—This
is the title of a small folder just issued by the Standard Paint Company, of
New York, in which the various claims made for Ruberoid Roofing are set
forth impressively. A portion of the catalogue is devoted to the reproduction
of a few of the letters from users of Ruberoid, testifying to its merits.

CORNELL S. HAWLEY, the New York agent of the Consolidated Car
Heating Company, reports that never before has there been such a large de-
mand for the well-known electric heaters made by his company. Since June
15 of the present year he has made the unprecedented record of closing
orders for over 1800 car equipments in the Eastern territory which he covers.

Hanna’s

GILES S. ALLISON, New York agent for St. Louis registers, Tripartite
steel poles, Valentine varnishes, and the sales agent of the Brooklyn Heights
Railroad, will receive visitors at his limited space at the Madison Square
convention hell, but his main exhibit will be in Parlor G, Murray Hill
Hotel, where he will be able to show some very interesting developments,
especially in the register line.

THE SYRACUSE CHANGEABLE HEADLIGHTS are described in a
unique booklet being sent out by the Crouse-Hinds Electric Company, of
Syracuse, N. Y., which is well worth having, and will be sent to any street
railway man desiring it. The Richmond (Va.) Carnival committee procured
a number of changeable headlights from the Crouse-Hinds Electric Company,
which were used during the Carnival.

GEORGE W. LORD, of Philadelphia, the well-known manufacturer of
Lord’s boiler compounds, has just opened an office and warerooms at Brad-
ford, England, which will be in charge of Fred. Brown. Mr. Brown sails
on Sept. 28 to assume lhis new duties. As Lord’s compounds are so well
known and highly thought of in America, there is no doubt but that Mr.
Brown will meet with great success abroad.

THE LORAIN STEEL COMPANY, of Lorain, Ohio, is about to ship
550 tons of rails to Halifax, Yorkshire, and three lots aggregating 1500 tons
will soon be sent to Manchester. The firm of J. G. White & Company has
also ordered some 50 tons of special track work for the Perth Tramways, West
Australia, and it will thus be seen that the Lorain Company is keeping up
most successfully its already large British trade.

THE CENTRAL ELECTRIC COMPANY, of Chicago, has published
a new discount sheet on its general catalogue, dated Sept. 1. Anyone having
a Central Electric general catalogue who has not received a discount sheet
should notify the company at once. This sheet not only covers everything
listed in the general catalogue, but contains such new material as has been
placed on the market since the publication of the general catalogue.
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THE VALENTINE AUTOMATIC ELECTRO MECHANIAL BLOCK
SIGNAL SYSTEM, made by the Reliance Manufacturing Company, 56
Wilder Street, Broekton, Mass., is a valuable adjunet to suburban and in-
terurban trolley lines operating on single track. It is thoroughly described in
a recent pamphlet by that company, and its application should be thoroughly
investigated by anyone considering the adoption of the block signal system.

H. M. SHAW & COMPANY report their sales this week as being very
heavy, including snow sweepers, car-house fittings, overhead insulation, span
wire and rail-bonds. The majority of these orders were placed in Greater
New York, and will be used in conneetion with roads in the immediate
vieinity, C. J. Harrington, who is the new member of the firm, is looking
after this department, and reports the outlook for winter trade exceedingly
promising.

T. W. HORNE, of Yokohoma, has reeently eontraeted, through W. J.
Kingsland, of 35 South William Street, New York, for a large amount of
American machinery., Mr. Horne is an American, and was formerly con-
nected with the Central Railroad, of New Jersey. Among the orders is one
for fifteen pumping equipments from the Stilwell-Bierce & Smith-Vaile Com-
pany, of Dayton, Ohio, to be used chiefly in connection with electrical work
in the north of Tapan.

WHIPP & SEELEY, of New York, are doing a large business as manu-
facturers’ agents in all kinds of steam and electric railroad supplies. They
are at present furnishing large quantities of material and general repair parts
for all forms of traction work, the State of Connecticut alone taking $10,000
worth of special track work. The factory of the company at Norwalk, Conn.,
is very busy turning out trolley wheels, line material and all kinds of special
brass work, and the outlook is a most attractive one.

THE S. A. WOODS MACHINE COMPANY, South Boston, Mass., has
a very complete line of woodworking machinery, thoroughly suited to the
requirements of car and repair shops for street railways. Its business in that
line is constantly increasing, and it numbers amnong its users the most promi-
nent steam and street railways in the United States. It has on its staff men
of long experience, thoroughly conversant with car-shop requirements, and its
tools form a standard of excellence in the woodworking line.

A LARG. SHIPMENT OF CARS FOR LISBON,—Barber & Company’s
steamship ' Nordpol,” which sailed last week for Spanish and Portuguese
ports, carried nearly 9000 tons of material, valued at almost $300,000, the largest
cargo ever forwarded from this port to that part of the world. Included in
this amount was some 1400 tons of car material intended for the Lisbon
Tramways. lhe shipment contained twenty-five cars built by the St. Louis
Car Company, equipped with Brill trucks and General Electric motors.

THE ST. LOUIS CAR COMPANY will be pleased to welcome its friends
at its New York office, 716 Broad Exchange Building. The merits of the
product of this company are so well known as to need no further references.
Street railway representatives will find the fullest line of information at hand
and all necessary photographs, blue prints and general details will gladly be
furnished. The general officers of the company will be found at the New
York office and also the general Eastern agent, F. E. Huntress, who will be
assisted by the New York office corps.

CRANE & COMPANY, of Chicago, in order to relieve the works at Canal
Street and Judd Street of some of the heavy work, have this summer erected
at their works at Jefferson Street, Van Buren Street and Desplaines Street a
foundry, which is to be devoted exclusively to very heavy work, that is
flanged fittings and large valves. It is a one-story brick building, with a slate
roof, and is equipped with two cupolas, an electric traveling crane and every
other modern convenience. This new foundry will increase Crane & Com-
pany’s capacity for very heavy work 50 per cent.

THE STANDARD POLE & TIE COMPANY, of New York, successor to
the business of the late A. D. French, reports a very successful year, having
closed large contracts for construction material in New York, Pennsylvania
and the Middle West. Its specialties, the Southern white cedar, as well as
the long-leaf yellow pine poles, for trolley and electric light work, have
proved all that has been claimed for them, and are much sought after. The
prospects for the winter and spring of 1902 are excellent, the company having
already closed large contracts for spring delivery.

EUGENE MUNSELL & COMPANY, New York and Ottawa, Canada,
mica dealers, is first hand in this article. It obtains its supply direct from the
miners in India and Canada, and carries at all times a large stock of all
grades to fill any orders with which it may be favored. It enjoys the trade of
the largest street railways in the United States, and has always been well
known for intelligent and liberal dealing. All goods are exactly as repre-
sented, and nothing is handled but the very best material. Tt would be glad
to meet any of the delegates to the convention at its New York office, 218
Water Street.

THE B, F. STURTEVANT COMPANY, of Boston, Mass., has upon the
press a very complete catalogue of its motors, generators and generating
scts.  Previous publications have been in the form of bulletins, descriptive
of special types—this catalogue will present them all—and will in some degree
reveal the fact that although the Sturtevant Company has a world-wide repu-
tation as blower manufacturers, its business is by no means limited to the
production of these useful machines, but that it is also equipped with a
more complete line of engine and motor designs in small and medium sizes
than any other concern in the country.

“ELECTRIC LOCOMOTIVES” is thc title of an artistic and extremely
interesting catalogue issued by the Jeffrey Manufacturing Company, of Co-
lumbus, Ohio. The cover of the catalogue is especially artistic and the cuts
and descriptive matter of the catalogue proper are tastefully displayed. A
brief description of tlie various locomotives madc by the Jeffrey Manulacturing
Company is given a considerable portion of the cataloguc, being devoted to
storage-battery locomotives. The dimensions, weights and capacities of the
various Jeffrey locomotives are given in a number of tables, and typical views
of the locomotive at work are prescnted.
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THE WESTERN ELECTRICAL SUPPLY COMPANY, of St. Louis,
is introducing a new trolley wheel made especially for it under its own
brand, ealled “Wesco.” It states that this wheel is made of the best lake cop-
per, which is especially treated before being made up into wheels. It guaran-
tees this wheel to outlast two of any other make; that it will run smoother, is
self-oiling and works with less injury to the overhead equipment. This
wheel is made in all sizes to fit any standard harp. It is also prepared to
furnish any speeial size. It is very desirous of sending this wheel out on trial
to anyone interested in getting a good wheel at a reasonable price.

THE ALLSTON FOUNDRY COMPANY, 620 Atlantic Aveaue, Boston,
Mass., is making more “Compo” brake-shoes than at any time in its past
history, ana is constantly increasing its faeilities for making them. The
“Compo” shoe, which showed up so well in the tests made by the Master
Car Builde-s’ Association, is largely in use in New England, where it 1s in
fine repute. This principle of a friction face with cork inserts is also employed
in a number ot other devices made by this eompany, such as pulleys, machine
clutches and automobile band-brake wheels. The employment of this prin-
ciple gives a very high coefficient of friction, and accounts for the popularity
of the “Compo” shoe.

THE NEAL ELECTRIC HEADLIGHT COMPANY will be pleased to
see its triends at its New York office, 716 Broad Exchange Building, where
various types of headlights are on exhibition. This company has placed head-
lights in all the principal cities of the United States, and has also a very
large foreign business. The Neal headlights are in extensive use in Greater
New York, Boston, Baltimore and Pittsburgh, where they are giving good
satisfaction. This company was one of the pioneers in the electric headlight
business, and from a very humble beginning in 1894 has built up a very large
and increasing trade. F. E. Huntress, general manager of the company, will
be glad to meet his friends at the abovve adddress, and will also be present
at the convention.

THE MACK EQUIPMENT COMPANY, of Chicago, is distributing a
beautiful, but unique, catalogue. It is covered with a handsome dark-green
leather cover, on which is imprinted the name of the recipient and the Mack
Equipment Company, the latter being on the left-hand corner. Instead of
using a coated paper, as is usually done in a catalogue of this description,
linen paper is employed, and the prints are in blue. The various products of
the Mack Equipment Company are displayed, the right-hand pages being
used only. On the upper left-hand corner of each page is a description of the
accompanying engraving, and in the right-hand corner is a landscape scene,
which lends to the catalogue from an artistic point. The catalogue is one that
is destined to remain permanently at the hand of all street railway men who
receive a copy of it.

THE MICA INSULATOR COMPANY, New York, Schenectady and
London, repcrts a very gratifying demand for ‘“Micanite” and *Empire”’
material. It has long held the reputation of furnishing high-grade goods,
which are universally accepted as standard. It received the gold medal at
the Paris Exposition. This gold medal was honestly earned in competition
with other manufacturers, This company originated and built up mica in-
sulators under the name of ‘“Micanite,” and is the sole owner of patents on
this article. It uses nothing but the very best of India or amber sheet mica
in the construction of its material, which alone is fitted for commutator in-
sulation. It carries in stock at all times mica rings, collars and segments
for all the standard makes of street railway motors. These rings, etc., are
guaranteed to fit the shells.

KILFYRE, a dry powder compound fire extinguisher, manufactured by the
Monarch Fire Appliance Company, of New York, while being a good all-
round extinguisher for all kinds of fires, is of espccial value for use in stop-
ping fires which have been started in the neighborhood of electrical cir-
cuits and apparatus. In such locations water is likely to cause more damage
than the fire which it is intended to stop, and may give rise to a serious
blaze where otherwise the fire would be easily put out, The advantage of
Kilfyre for putting out electrical fires, as compared to water, is, therefore,
considerable. There is the further advantage that around high-voltage cir-
cuits the use of water may give serious shocks to those applying it, if
applied with a hose. Kilfyre being a dry powder, has a tendency to ex-
tinguish arcs, as well as put out fires.

CHARLES W. MACKEY, president of the Electric Tripartite Steel Pole
Company, whose New York office is at 253 Broadway, and whose works are
at Danville, Fa,, in an interview states that the company’s works are crowded
to their full capacity, and, in order to meet the increasing demand for the
company’s new steel pole, it has been necessary to enlarge the company’s
plant. For tlis the company is now having plans made. The Tripartite
steel pole is commanding favorable attention, and the fact that the com-
pany has booked several large contracts from prominent electric roads and
lighting companies, after having these poles in actual service for over a
year, is a positive indorsement of all the claims made for the pole. These
poles can lie seen at the convention, Madison Square Garden, New York
City, Oct. &11. Giles S. Allison, of 57 Broadway, New York, is general
sales agent for the pole.

THE GENERAL ELECTRIC COMPANY'S London office has been re-
moved to the office building of the British Thomson-Houston Company,
Ltd., 83 Cannon Street, E. C., and the ccmmercial and engineering depart-
ments of the British Thomson-Houston Company have been removed to the
new works at Rugby. On Nov. 1 the accounting department of the British
‘thomson-Houston Company will also be removed to Rugby. The propoused
new internal organization of the British Thomson-ITouston Company will
conform closely to that of the General Electric Company in Amcrica, its Lon-
don office occupying relatively the same position toward Rugby that the
General Electric New York office does toward Schenectady. Official cable ad-
dresses are as follows: That of the London office of the General Electric
Company, “Hypsometer, London;” the British Thomson-Houston Company,
at London, “Asteroidal, London;” at Rugby, ‘“Asteroidal, Rughby.”
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THE G. . KUHLMAN COMPANY, of Cleveland, has broken ground
for its new car manufacturing plant, which, when completed, will have a ca-
pacity of 500 cars per year. ‘Lhere will be eight buildings—two shops 170 ft.
x 230 ft.; woodworking shop, 100 ft. x 200 ft.; iron mill, 80 ft. x 175 ft.; storage,
40 ft. x 160 ft.; dry kiln, 100 ft. x 150 ft.—besides power house and office
building. The company is at work on a number of contracts, some of which
can not be completed until the new plant is in opcration. Among other con-
tracts are the following: Detroit & Toledo Shore Line, fifteen cars; Aurora,
Wheaton & Chicago, thirty cars; Northern Texas Traction Company, fifteen
cars; Saginaw Traction Company, seven cars; Grand Rapids, IHolland &
Western Railway, six cars. \When the company was reorganized some months
ago it was planned that steam road cars, as well as interurban cars, should
be built, but the demand for the latter is now so heavy that they mav be
built exclusively.

THE AMERICAN STEEL & WIRE COMPANY has not spared time or
expense in meeting the advanced ideas of New York’s leading engineers in
regard to the important detail of track bonding. The “Crown’ bonds are
made entirely of wrought copper, thus avoiding the many defccts of copper
castings, and providing conductivity of copper better than 98 per cent of
Matthiessen’s standard. Added to these all-important features is the method
of application by drift-pins, which is well known as the peculiar feature of this
most popular rail-bond. For cases which require application by compressor,
these same manufacturers have now produced a wrought copper bond
calted the “United States bond.”” This, in quality and conductivity of cop-
per, is the equal of the “Crown” bond. By a special welding process these
experienced rz2il-bond makers have avoided all copper castings, producing
perfect contacts between the terminals and the leaves of copper, which are
used instead of wires in the United States Lond.

GUSTAV AD. MEYER, of the firm of Allut Noodt & Meyer, of Ham-
burg and Berlin, left Europe Sept. 19 for the United States. Allut Noodt &
Meyer act as representatives and sole selling agents of the Standard Paint
Company, of New York, for the grcater part of Furope, and Mr. Meyer has
come to the United States to personally visit the firm’s numerous personal
and business friends, whizh include the Mayer & Englund Company, of
Philadelphia; New York Bclting & Packing Company, Ltd.; Frank S.
De Ronde Company, Ltd.; the Standard Varnish \Vorks, etc., and to study
American business methods and make new business connections. Mr. Meyer
solicits correspondence with American manufacturers who are willing to
have the sale of their products pushed in Furope, especially in Germany,
Austria-Hungary and the northern countries, and he can be addressed at
the Standard Paint Company, 100 William Street, New York. Allut Noodt
& Meyer are well connected in the electrical and building lines, and com-
mand the highest American and FEuropean references both as regards their
financial and business position.

THE J. G. BRILL COMPANY, of Philadelphia, has recently completed
a scries of new catalogues which thoroughly cover the extensive line of
strect railway rolling stock made at its works. The catalogues are of prac-
tically uniform size, except as to thickness, and are remarkable for that
artistic make-up and entertaining clearness of description that is always ap-
parent in publications of this firm. The various lines of material which the
rill. Company manufactures are separately treated in the books, among
which are the following: Standard American electric cars, snow plows and
track scrapers, electric crane locomotives and other industrial locomotives,
the “Eureka” maximum-traction truck, the *‘Universal” high-speed truck,
etc. One of the best educational pamphlets on the subject of car trucks that
has ever been issued is entitled “A Solid Wrought Steel Passenger Truck,”
and is a most interesting treatise on the fundamental principles of successful
truck design. The catalogue of American cars has been translated into both
German and Spanish, these editions containing a few additional types which
have found favor abroad.

ENIIAUST HEADS.—A comparison of the various exhaust heads on the
market vividly illustrate the difference between so-called practical designs
and those which are based on scientific study. In the former category are
to be classed those heads in which baffle-plates and tortuous passages pre-
dominate, introduced, it would appear, in the effort to wrest the water from
exhaust steam by mere brute force. On the other hand, a typical example
of well-applied scientific reasoning is presented in the centrifugal head manu-
factured by the B. F. Sturtevant Company, of Boston, Mass. Recognizing
the fact that centrifugal force is proportional to the weights of the bodies in
motion, and that water is nearly 1600 times heavier than steam, this head was
so designed that the exhaust steam is given a vigorous whirling motion within
the case, thus throwing the water outward with such excessive force as to
absolutely prevent its escape through the large central exit opening provided
for the steam. The water, and likewise the oil, trickles down the sides of the
case, which is in the shape of an inverted cone, and finally escapes through a
special drip pipe at the bottom.

THE DEARBORN DRUG AND CHEMICAL WORKS, of Chicago,
have established an Eastern branch, with headquarters at 120 Liberty Street,
New York. William B, McVicker, Eastern manager, who has been with the
Dearborn Company five or six years, has charge of the New York office,
which will be the directing office of all salesmen east of Chicago. Mr. Mec-
Vicker will spend the greater part of his time East, making occasional trips
throughout his old territory and to their several branch offices. The Dear-
born Drug & Chemical Works have been quite successful in securing a large
amount of business from the East, although up to the present time without
a permanent Eastern location. They are supplying boiler compounds to all
the street railway and lighting plants of Washington, D. C.; all the street
railway plants of Philadelphia; the William Cramp & Sons’ Ship & Engine
Building Company, Philadelphia; the Brooklyn Edison Company, and many
other large corporations. It is needless to say they have also done a very
large business throughout the \West. The Dearborn methods assure proper
treatment, as they take the conditions in each plant and analyze the feed-
water, and then prepare the proper compound.
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THE BROWN-CORLISS ENGINE COMPANY, which was or-
ganized on May 15, 1901, with a capital stock of $1,000,000, is now construct-
ing an extensive new plant at the new town site of Corliss, on the main line
of the St. Paul Railroad, between Chicago and Milwaukee. This plant has
been designed to meet the latest requirements in heavy-duty Corliss engines,
being equipped with the most modern improvd machinery, with economy in
view, and it is expected that it will be ready for operation by Nov. 30. lhe
Brown-Corliss Iingine Company will confine its efforts to the manufacture of
the Corliss engine, intending to make a specialty of this iine of work for
some time to come. The officers and members of the company are all men
of high commercial standing, the officers having had extended and varied
experience. Julius Wechselberg, a prominent resident of Milwaukee, and who
is very well known throughout the West, is president of the company; \Valter
S. Whiting, who has been connected with the Calumet & Ifecla Mining Com-
pany, Philadelphia & Reading Coal & Iron Company, Boston City Engineers’
Works and other equally prominent concerns, is vice-president and treasurer
of the company; \W. F. Brown, well known in the engine business, lLaving
been connected with the . . Allis Company, Filer & Stowell Company,
Providence Steam Engine Company, is second vice-president and general
manager of the company.

PAINT FOR RAILROADS.—Tt is often many years before iron or steei
framework shows signs of deterioration from rust, but once that process sets
in, unless it is promptly arrested it spreads so rapidly that it soon reduces
the strength of the metal to a point where it can not be repaired, and must
be renewed. A case in peint is that of some steel cars which were bought
by a prominent concern about eight years ago for gravel service in contract
work. They passed into the hands of a railroad company, and later on
were used for hauling ccal, gravel and cinders. Two years ago the cars
looked well, showing but few signs of the rapid deterioration which has
subsequently developed. A recent examination of the cars shows that they
have so decayed as almost to necessitate the entire rebuilding of them. For
instance, the I-beams had rusted away on cach side so that holes clear
through the web resulted, while the tap of a hammer on the bottom or sides
of the cars would puncture them. The Standard Paint Company, of New
York, has for years been manufacturing the P. & B. preservative paints,
the value of which is well known for the protection of metal, as well as wood
and brick. It is not merely a surface coating, as it sinks deeply mto the
pores of the steel, and is both tenacious and elastic. It meets with an
especially large use from railroad companies, where is is used not only on
iron framework around cars, but in all places where it is desirable to make
wood fireproof and waterproof and add to its insulating qualities.

THE ABENDROTH & ROOT MANUFACTURING COMPANY an-
nounces that since the destruction of its plant by fire in Brooklyn it has
purchased the entire plant of the Wright Steam Engine \Works, Newburgh,
N. Y., together with 3% acres additional, making a total of 12 acres and
giving a water front of 825 ft. This new plant is already equipped with a
modern machine shop 100 ft. x 400 ft., containing a thorough equipment of
machinery and tools, a large foundry 100 ft. x 180 ft., a commodious forging
shop, pattern shop, testing and erecting departments. In addition to these
buildings is an office building, and two more buildings have been con-
tracted for, each 100 ft. x 250 ft., in which the most modern tools and ap-
pliances are to be placed for heavy riveted sheet steel work, including spiral
riveting machinery. In the future this company will turn out improved
Root water-tube boilers, spiral riveted pipes, heavy straight riveted work,
foundry work and general machine-shop work. The company is now pre-
pared for machine-shop work, and can supply repair parts for the Wright-
Corliss and Payne high-speed engines. Ilaving employed a corps of the
ablest machine designers and machinists, it especially desires to secure
machine contracts. Newburgh is well situated as to railroad shipping facili-
ties, and the company has its own docks, at which any decp-water vessel can
land. The general offices will remain at 99 John Street, New York. While
heavy losers by the fire, it will be seen from the foregoing that the company
is prepared to go ahead with business on even a larger scale than before.

THE McGUIRE MANUFACTURING COMPANY'’S street railway ex-
hibit at the Pan-.\merican will undoubtedly be visited by many delegates to
the convention who stop over in Buffalo. The STREET RAILWAY JOURNAL
has from time to time called attention to the display of the different manu-
facturers of street railway apparatus exhibiting at the Exposition, and that
of the McGuire Manufacturing Company, being one of the largest and
most attractive, was fully described in these columns some time ago.
The McGuire Manufacturing Company shows one of its snow sweepers,
solid steel Columbian truck, a No. 39 double truck, and a maximum
traction truck, also fenders, lif¢ guards, car heaters and brake handles. The
exhibit is very tastefully arranged, characteristic cleverness even marking
the advertising line. The company suspends from pedestals erected for the
purpose long lists of the users of its product, which goes to show that they
are in use throughout the whole of America, with considerable numbers in
Australia, England and France. The record shows no snow sweepers in
use in South America, but Southern points, such as Washington, with ten,
and St. Louis, with fourteen, indicate that the railway managers at these
points have a wholesome fear of snow blockade. Considerate of the welfare
of all, the McGuire Manufacturing Company has reserved the center of its
space as a resting spot, and liere visitors will find easy chairs and other con-
veniences of the home, and command a point from which the passing
throng can be viewed to advantage, as well as other exhibits in the building.

e e
Reduced Rates to New York and Return

from Chicago, via Michigan Central, “The Niagara Falls Route,” in connec-
tion with the Twentieth Annual Convention of the American Street Railway
Association, to be held at New York, Oct. 9, 10 and 11, 1901, good for return
within twenty days, and for stop-over at Niagara Falls and Buffalo. City
ticket office, 119 Adams Street, Chicago.*¥**





