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TRAFFIC CONDITIONS OF NEW YORK 
BY FRANK R. FORD 

-~ ~ 

I N the vanguard of electrical invention and applicati on , 
A merica is regarded by the world as the leader in 
the solution of transportation problems, and naturally 

its metropolis would be con sidered as exemplifying the 
most approved traction methods. The fa ct of its position , 
however, has imposed upon N cw York City a certain con
servatism against the exploiting of untri ed devices and sys
tems, together with a refu sal to allow the umesthetic over-

r C 
sur face and elevated cars, by fe rri es and bridge, to each 
individual lodg ing place inz one- tij~ n~zone of homes. And 
then. after the work-a-clay necessities, in the summer t ime, 
the seekers of pleasure to the extent of hundreds of thou
sands ride to beaches and out-of-door reso rt s, and on Sat
urday afternoons and Sundays the workers and pleasure 
seekers combine their fo rces in an assault upon every avail
able means of suburban transportation. T his "commuter " 

HERALD SQUARE, M AN HATTAN, WH ERE 10 70 SURFACE CARS PASS IN AN HOUR 

h ead troll ey 111 its central di stri ct, so that while the 
final result will be the !)est that the world has 
seen, there are still in evidenc e th e horse omni
bus, th e horse car, and the steam locomoti ve fo r ele
vated railroad and tunnel service. The transportation 
problems of especial inter est , however, arc those produced 
by the peripatetic necessities of the workers a111011g three 
and a half millions of people, wedging themselves every 
morning into the small business di strict of Manhattan 
I sland and returning in the short space of a few hours by 

• S tati sti cs in th is article rl o not inclu<le Ri chmon ,! J:oro ug h. 

travel and "pleasure" travel, as fa r as th e sur face and ele
vated systems arc concerned, are the grea test in the world. 
H is estimated that at leas t 3 00,000 people tra vel un sur
face and elevated cars daily between their homes and the 
busin ess di strict o f l\lanhattan from 7 and SJ a. 111 . and from 
S and 7 p. 111. , and that on a ckar summ er Sunday 500,0 00 

arc carried by all railroad systems in th e city for rec reation 
trips. 

\\'ith the exception of the sing le N ew York & I-Iarlcm 
line, which wa s started as a hor se-car line in 1R32, and 
which was the first street railway line in the wor ld , 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 start ed; fo ur stages, seating ten passengers each, 
were run at intervals of one hour between the city and 
Yorkville, and thence by transfer to Harlem. In 1852 the 
Sixth Avenue horse railway was started in operation, ,vith 
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. T he Fourth Avenue line was operated for a long 
time as a steam railroad, but the portion south of the ptes
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 
60 miles of these horse-car lines in operation. In 1870 this 
amount of track had increased, as shown, to 154 miles. 
T he first elevated line, the N inth Avenue, from the Bat
tery to 30th Street, was started in the early seventies, and 
by 1880 practically the ent ire mileage of present Manhattan 
E levated lines as double track was in operation. The 
Drooklyn Bridge began operation of its elevated line in 
1883, and the Brooklyn elevated lines wer e started in opera
tion in 1888. T he first overl1C'ad trolley line in the limits 
of the present city, outside of a short line between Brook
lyn and J amaica, was started in September, 1892, the road 
being part of the U nion Railway, in Bronx Bor
ough . E lectrical equipment 111 the territory now 
comprising Brooklyn, Bronx and Q ueens Boroughs 
was rapid after this, so that horse traction was 
soon almost entirely abandoned in these districts. O mni
buses on Broadway (Manhattan ) were supplanted by horse 
cars in 1885, and these in turn by the cable system in lviay, 
1893. T he latter has just been abandoned fo r 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 
electric conduit system was that on Lenox A venue, st:irted 
in operation in 1895. At present. of the l 141 miles of track 
in operation in the entire city, 178 miles are elevated Imes 

TABLE IL 

POPULATIO N OF TERRITORY NOW COM PRISING NEW YORK CITY. 

BOROUG HS 1860 1870 1880 18!)0 1900 

-----

Manhattan .. 813,669 942,292 1, 149,739 1,441,216 1 r,850,093 
Brooklyn 279 122 419 921 599,495 838,547 1,166,582 
Bronx ...... 17,oco 28,941 42,8q8 81,255 200,507 
Q ueens •.... 30,428 42,669 56,560 87,050 152,999 

- - --- ---- -----
Totals .... r,140,219 1,433,823 1,848,692 2,448,068 3,3jo,181 

I 
N ote.-Richmond Borough not included, 1860- 1890 figures part ly approxima te . 

operated by steam, 141 miles are surface electric conduit 
traction, 676 miles are surface overhead trolley electric 
traction, 5 miles are su rface storage battery electric trac
tion, l mile is surface cable traction , and 140 miles are sur
face horse traction. In addition, there are 4½ miles of route 
operated by electric and horse omnibuses. The passenger 
steam railroad mileage of route in the city is 123 miles. 
This is not so much oi 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. 

DEVELO P J\lENT 

The great growth of the surface an<l 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 1901. 
These engravings were prepared from old maps and from 
data furni shed by the railroad companies. 

Table I. shows the total mileage of elevated and surface 
track in each borough in terms of single track. These fig-
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* On accoun t of two or more ~ompanies reporting the same track _on certain stre~ts, 
the mileaae a iven prior to the year 1900 is inaccurate . t Includ es Bng hton Keach Lme 
to Flatbt1°sh:1897-1899, subsequently incl uded under Surface Line~. i Includes Sea 
View Line, l b9U- 1S98, subsequently included under Surface Lmes. a Includes 
Brooklyn Bridge Eleva ted Line. 

ures and all yearly data in other tables are as reported in 
186o, 1870 and 1880 to the State E ngineer and Surveyor, 
and from 1890 to 1901 to the New York Board of Railroad 
Commissioners. The figures for the Brooklyn Bridge ele
vated line were obtaim.d from the chief engineer, and all 
data fo r the exact subdivision of Brooklyn elevated and 
surface lines in 1899, 1900 and 1901 from the auditor of_the 
Brooklyn Rapid Transit Company. All statistics in 
this and other tables before 1890 cover fiscal years 
to Sept . 30, and subsequently to June 30. The 
figures from 1860 to 1899 represent the relative 
increase closely, although they are in many instances 
not absolutely correct, clue to the practice of the 
companies of reporting track operated instead of track 
owned and leased, thus duplicating the latter. In 1900 
and 1901, however , the reports for the franchise tax assess
ment required more accurate returns , so that the figures for 
these years are correct. \i\Ther e one line is operated in two 
borouo-hs it is included in the one containing the most 

b 

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 

each 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 1900. During the same 
time, as shown by Table III. , the annual number of pas
sengers carried increased from 50,830,173 to r,124,432,660. 

, 
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I t 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 

incomplete in the earli er years, the figures have been ap
proximated . "Passengers" in all cases include transfer 
passengers. 

TABLE III. 
PASSENGERS CARRIED PER YEAR. t 

S URFACE: LI NE:S ELEV ATED LINES 
I G rand Total 

Manh att an Brooklyn Broox Queens Total M anha tta n I Brooklyn* T ota l I 
1860 . . . .. ..... 38,455,242 12,374,931 ... . .. . . .. . .. . . 50,830.173 . .. ..... . .... .. . ... .... 50,830,1 73 
1870 . ...... . . . III,007,498 36,537,175 1,038,uq. . ....... 148.582,687 

I 
...... .. . ....... . ....... 148,582,687 

1880 .... . ...... q8 615, 107 75,208,691 1,792,995 1,052,380 226,669,173 60,831, 757 ...... 60,831 ,757 287,500 930 
1890 .... ....... 217,819,887 107, 222,538 3,394 ,726 2 976,185 331 ,41 3,336 190,u24,848 81,686,166 271,711,014 603,124,350 
1891. .. ....... 226, 248,245 

I 

115,261,992 3,560,370 3,346,196 348,41 6,803 
II 

201 ,202,518 89,862,350 291,064,868 639,481,671 
1892 ........... 232,846,607 123,303,283 3,73 1,93° 3,778,063 363,659,883 213,692 ,745 94,426,871 308, I 19,616 67 I, 779.499 
1893 ..... 233,300,301 137,71 5,699 6,510,126 4,024,673 38 I , 550, 799 

II 
22 r,407, 197 100,181,372 32 1,588,569 703,139,368 

1894 . ... ....... 242,159,667 142,535,644 9,538,175 4,267,837 398,5o1 ,3 23 202,751,532 90,162 ,483 292,914,015 691,415,338 
1895 .... ....... 285,926,558 153 420,479 8,774,252 4,768,808 452,89<,,o97 187,614,985 97, ~78,890 284,993,875 737,883,972 
1896 ... ........ 343,539,503 172,115.126 10,562,496 7,086,0 I 7 533,303,142 184,703,636 94,679,1 2[ 279,382,757 SI 2,685,899 
1897 ........... 385,097.830 200,185,819 12,049,137 8 ,373 ,496 605, 7u6, 282 182,964,851 90,240,073 273,204,924 878,9u,206 
1898 ........ .. 217, 410,612 23,327,664 9,999, I 2 I 679,967, 283 183,360,846 82,774,107 266, I 34,953 946,102,236 429,229,886 1 
1899 ........... 504,298,052 216,704,139 22 ,010,420 10,727,440 I 753,740,052 174,324,575 57,650,084 23 1,974,659 985,714,7n 
1900 ........... 533,092, 114 1 243 2 r 4,554 27,4 9,589 12,855 104 81 6,661 ,361 184,164,110 66,964,803 251,128,913 1,067,790, 274 
19J1 ... ....... 55u, 610,435 271,588,153 

I 

36,514,321 13,086,649 871,799,558 190,045,741 62,587,361 252,633,102 1,124,432,66o 
I 

* Includes Brooklyn Bridge E levated Line. t Includes Tra nsfers 

period. T he yearly increases of su r face passengers have 
been nearly continuous. T he maximum of elevated 1.,as
sengers in l\Ianhattan was reached in 1893. due to the sub
sequent electrical equipment of the surface lines. T he 

TABLE IV. 
SURFACE C\R MILES OPERATED PER YEAR. 

Ma nhattan I Brooklyn Bronx Q uee ns T otal 
Per Mile 

of 
Tra ck 

1860 . . *8,6-4,771 3,695,058 
1895 . . 46,463 ,765 29 853,408 2,013,739 
1896 . . 53,094,371 37,743,976 2,702,742 
1897 .. 55,594,518 41,455,869 3,21 3,284 
1898 .. 56,034,581 43, 321,946 3,664,997 
I 899. . 59,878,684 45,868,42 1 4,025,891 
1900 .. 60,642,057 43,824,960 4,828,243 
1901. · 1 59,092,853 ' 42,274,503 5,836,587 

1,255,387 ;;:~~l:~;i 1 1 i~'. ~~~ 
2,096,226 95, 637,315 1112,300 
2,257,946 I02,521,b17 j I 14,700 
2,776,311 105,797,835

1

115.8ou 
2,898,417 I12,671,413 121,10 ) 
3,066,444 I 12,361, 704

1

1 I 18,ooo 
3,353,968 Ilu,557,911

1

114,800 

* 1s' o report , be t ween 1800 a nd 18(15 , 

over fl ow from the crowded facilitie s of the latter, however, 
has returned to the elevated line, so that a steady increase is 
aga in being shown . T he Brooklyn elevated lines a lso show 

T ABLE v .. 
ELEVATED TRAIN MILES OPERATED PER YEAR. 

1880 . ....... . , 
1890 .. ... . . . . 
1891. .. .... . . 
1S92 .... . . . . . 
1893, .... .. . . 
1894 ........ . 
I ' 95· · • · · • • • • 
1895 ........ . 
1S97 ........ . 
1898 ...... . 
1899 ....... . 

1900 ........ . 
190 1. ....... . 

Manhat ta n 

5,484,523 
8,083,520 
8,691,994 
9,106,870 
9,170,940 
9,026,586 
9,275,558 
9 827, 702 
9,9rn,965 

lu,032,003 
10,205,773 

Car miles 
44,878,601 

a44,500,ooo 

* B, ookl yn 

4,290,403 
4,385 ,999 
4,356,450 
4,485,682 
4,874,938 
5,388,082 
5,276,238 
5,287,628 
5,619,498 
5,388,773 
Car mil es 

16,900,186 
14,314,986 

T otal 

5,4S4,523 
12,373,9 23 
13 ,077,993 
13,463,3 20 
13,656,622 
13,901,524 
14,663,6-1 0 
15,1 03,940 
15,198,593 
15,651,501 
15. 594,546 

Car miles 
61 ,778,787 
58,814,986 

* lucludes Brookl yn Bridge E leva ted Cars. a Approx im , te. 

P er Mile 
of Track 

69, 400 
79,800 
81,200 
84,100 
85,400 
83,200 
85,800 
88,300 
85,400 
84, 6oo 
84,700 

Car miles 
347,000 
330,000 

a maximum in 1893. The large decrease in passengers for 
1899 is explained by the operation of the Brooklyn Bridge 
elevated line by the Brooklyn E levated Company with a 
free transfer, thus eliminating from the enumeration the 
passengers previously thus trans£ erred. In a few in
stances in thi s and similar tables where reports have been 

T he surface car miles operated per year, as per Table 
l V., show a steady increase in Bronx and Queens Bor
oughs, due to the large increase in the suburban business. 
In Brooklyn and Manhattan the increase is continuous 
until 1899 and 1900, when a di stinct saving is indicated, 
due largely to the economi es 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 V I. shows the large increase of passengers per mi le 
of track, largely r esulting from the electrical equipment of 
horse-car lines. The increase in number of passengers per 
car mile is clue partly to the same cause. It is of interest 
tn note that in 1901 the passengers per surface car mile are 

TABLE VI. 

P ASSENGERS CARRIED PER YEAR, PER MILE OF TRACK, PER CAR 
MILE, AND PER TRAIN MILE. 

P ER J\IILE OF TR AC K PER PER 

SURFACR ELEVATED 
TRAIN CAR MILE MILE* S nrface E levated Total 

1860 .. . . . .. .. 385,000 385,000 4.1 
1870 .. .. ..... 434,000 434,000 
1880 ......... 456, 000 770,000 499,000 II.I 
1890 ......... 546,000 I, 753,000 789,000 21.9 
1891 .... - .... ,c48,ooo 1,808,000 802,000 22.3 
1892 ......... 554,000 1,926,000 862,ooo 22.9 
l893 . .. ,.,,, , I 562 ,000 2,009,000 838,000 23. 5 

, 894 . I 
574,000 1,754,000 803,000 21.1 

1895 .. ... ... . 627, 000 1,667,000 826,000 5.7 r9.4 
1896 ... ...... 626,000 1,634,000 794,000 5 6 18 5 
1897 .... ..... 678,000 1,535,000 820,000 5 9 1 7 9 
1898 ......... 744, 000 1,438,000 o6r,ooo 6.4 I7.o 
1899 . ........ 81 0,000 1,26r,ooo 885,000 6.7 14.9 

Per Car 
Mile 

1900 ........ ·1 858,000 1,411,000 945,000 7.3 4 I 

19o r. ........ 905,000 1,419,000 985,000 7.9 4.0 

* In cludes B rooklyn Brid~e Eleva ted line. 

practically double those per elevated car mile, which dem
onstrates clearly the profitable nature of the short-haul 

business. 
From Table VII. it will be seen that the rides per capita 

for all system s 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 Vl II. shows that Drooklyn has 
been overbuilt as compared with the rest of the city, the 
Bronx even containing more population per mile of track. 
F ive times as many car miles are operated per capita in 
1900 as in 1860, as shown in Table IX., thus vastly in
creasing the popular convenience. 

FARES 

The great increases shown in these tables are due princi
pally to three causes-th e extension in mileage, the added 

TABLE VII. 

RIDES PER CAPITA PER YEAR. 

l 1860 1870 I ,s.~o 11:,gu rnoo 

----1~~--1-

Surface Lines 

Brooklyn.. . . . . . . . . . . 44 88 
151 
128 

288 Manhattan . . . . . . . . . 47 II8 I 

Bronx . . . . . . . . . . . . . . . . . . 36 42 42 138 
Queens . . . . . . . . . . . . . . . . . . . . 1 1 34 84 

Total. ........... -1--4-5-
1

--1-04- ,,,-1 ,,,-1- '4' 

Elevated Lines 
Manhattan ... ...... . .... 53 132 lCO 
Brooklyn ........... . . . . . .... 97 57 _____ , _____ , ___ _ ---

Total ........... . .... 33 III 75 
---- -1----1 ---- ----- ---

Grand Total ..... . 45 104 155 246 317 
I 

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

TABLE VIII. 

POPULATION PER MILE OF TR.\C K. 

lHGO 18,0 
I 

1880 I isao Hillll 

Surface Lines 
---1 1-

Manhattan .... . .. ... 13,561 6,II 9 6,423 5,835 6,561 
Brooklyn .. .......... 3,877 2,359 21 I II 2,777 2,324 
Bronx ..... ......... 2,894 2,859 3 869 2,864 
Queens ............. 2,977 2,232 r,56r 

------
Total ............. 8,638 4,1 92 3,720 4,020 3,540 

Elevated Lines 
Manhattan .......... 14,553 15,332 I 16,81 9 
Brooklyn .... .... .. 13,747 17, 156 

----
Total ............. 23,401 15, 790 18.930 

---- ----

I 

Grand Total ...... 8,638 4,192 3, 210 3,2l'4 I 2,982 
I 

charged south of F ifty-First Street and 5 cent s addi
tional north of that point. 

In 1900 the average fare on surface and elevated lines fo r 
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 I sland, 11 miles by one line, for 
5 cents on week days. This latter charge is 10 cent s on 
this line on Sundays and holidays, and by all o ther lines is 
IO cents daily. F ree tran sfers at practicall_v all 
principal intersecting points are issued by th e 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-

hattan 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. O n the Manhattan Elevated system 5 cents 
is charged for the ride from South Ferry to Fordham, a 
distance of 13 miles. 

In Brooklyn the fare on surface or elevated and surface 
lines from l\Tanhattan City Line to Corona, Jamaica, Kings 
Highway or Twenty-Second Avenue is 5 cents, and beyond 
to the terminals at Flushing and Coney I sland is 5 c:ents 
additional. The fare by various East River ferrie s is 2 and 
3 cents, except on the shorter lines between 5 and 7 :30 
a. m and 5 and 7 :30 p. 111., when it is r cent. The fare 
across Drooklyn Bridge by elevated line is 2f cents. In 
Queens the fare from the Long I sland ferry terminals to 

TABLE I X. 

CAR MILES OPERATED PER CAPITA. 

Surface Lines. 
Manhattan .................... . ........ . 
Brooklyn .. ... ............... ........... . 
Bronx ...... . .................. ..... .... . 
Queens ..... ... .................. .. ..... . 

Total ......................... ..... . . 

Elevated Lines. 
Manhattan ... ... ..... . ............. ... . . 
Brooklyn ............................ . 

Total ..... .... .. . ............... . 

Grand total ...... .... .......... . .... . 

1860 

10.7 
13.2 

I0.8 

I0.8 

1900 

32.8 
37.6 
24.2 
20.0 

33.3 

24.3 
14.5 

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 to tal distance oi 2-J- miles fo r 15 cents, which is the 
longest line under one company's control in the city. 

O RGANIZATION OF co~n',\ NIES 

This r educt ion 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 fir st purchases 
fo r control of the l\Ianhattan surface systems by the Wid
ener-Elkins Syndicate, assisted locally by the ·whitney
Ryan interests. The first purcha ses were in 1885 of the 
Chambers Street line and th e Houston Street, West 
S treet & Pavonia Ferry R ~tilway Company, and the 
control of company after company was secured to form 
first the Metropolitan Traction Company, and finally the 
present Metropolitan Street Railway Company. A con· 
tinual contest for supremacy was waged with the Third 
Avenue Railroad Company, until practically all sur
face lines in 1\ lanhattan and the Bronx were controlled by 
one or the other. Poor management in the financing and 
elect rical equipment of the Third Avenue Railroad cable 
system threw thi s 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. 
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In Brooklyn Borough the consolidation of the surf ace 
lmes began with the acquirement in 1895 by the Bqdy 
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 H eights Railroad Com
pany. Shortly afterward the Johnsons acquired the At
lantic Avenue Railroad, which was united to their Nassau 
system, then under construction . T he resulting competi
tion was so energetic as to compel the purchase and con
solidation of this line with the Brooklyn City Railroaj in 
1900; this consolidation forming the present Brooklyn 
Rapid Transit Company. T he control of the two elevated 
railroad systems ·was obtained in 1899, together with some 
of the minor surface branches ,,f foe Long I sland Railroad 
running to Coney Island; and in 1898 th e right was ob-

NEW CONSTRUCTION AND EQUIPMENT 

T he 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 K ingsbridge, 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 104th Street, and 
thence three tracks to Washington Heights, and two be
yond to K ingsbridge, 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 

T ABLE X. 

I NDEPENDENT S URFACE AND ELEVATED LI NES OF NEW YORK CITY, YEAR ENDED }UNE 30, 1901. 

Miles of Track ""''m"m c,., 1 
Owned Power Car Houses Operated during Passengers for Year Car Miles for 

Houses or Yards Average Year and Leased Busy Day 

Manhattan I 
Metropolitan Street Railway Co .... ... .. ....... ..... 283 2 24 2,143 550 610,435 I 59,092 853 
Manhattan R ailway Co. (Elevat ed ) .. . . . .. .. . .. . . . IIO 0 7 1,089 190,045,741 *44,500,000 

- --- - ----
Total ......... . ....... .. . . ... ... .. - 393 2 31 3,232 740,656,1 76 103,592,853 

Brooklyn 
Brooklyn R apid Tra nsit Co. (Surface) .... .. ... .. .. 454 6 15 1,287 234,500,337 35,840, 939 
Brooklyn Rapid Transit Co. (Elevated) ........ .. .. . 68 0 9 559 62,857,361 14,314, 986 
Coney Island and Brooklyn Railroad Co ....... .. .. . 47 3 5 230 35,489,353 6,209,7 19 
Van Brunt Stree t a nd E rie Basin Railroad Co .. ... .. 3 0 2 6 1,598,463 222,821 

--------- ----- -----------
Total. . ..... . · ..................... 57 2 9 31 2,082 334,175,514 56,588,465 

Bronx 
Metropolitan Street Railway Co .................... 70 I 2 155 36,211,950 5,776, 927 
City Island Railroad Co .... . .......... . .......... } 

3 0 I IO 302,371 59,660 Pelham Park Railroa d Co.. . . . . . . . . . . . . . . ... . ... 
----- --- --· 

Total ............................. . 73 I 3 165 36,514,321 5,836,587 
Q u eens 

New York a nd Q ueens-County R a ilway Co ....... } 
Ne w York and North S hore Rail way Co .. ........ 102 2 4 125 12,980,397 3,341,046 

Ocean E lectric Railway Cu ................... . .... I I I 2 106, 252 12,922 
----------

Total. ........ .............. .. .... 103 3 ~ 127 13,086,649 3,353,968 
---- -- I 

Grand Total. ........ ........ .. ... l,I4 [ 15 I 70 5,606 I 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. T he Long Island Railroad, 
F lower and Vanderbilt 111terests are also identified with this 
property. There are two other independent surface lines, 
the Coney I sland and Brooklyn Railroad, and another 
small line. 

In Q ueens Borough the two principal systems, the New 
York & Queens County Railway and the New York & 
N orth Shore Railway, are controlled by the Shelmerdine
Matthews interests. T he other surface line at R ockaway 
Beach is operated by the L ong I sland Railroad Company. 
The steam surface lines in Brooklyn and Q ueens are con
trolled by the Long Island Railroad, which is in turn con
trolled by the Pennsylvania Railroad Company. The prin
cipal East River ferries are controlled by the U nion Ferry 
Company, the Brooklyn & New York Ferry Company and 
the Long Island Railroad Company. 

Tabl e 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 F ulton Street and F latbush Avenue to the 
F latbush Avenue station of the Long I sland 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 
L ong I sland City under the Ez.st River, and thence under 
T hirty-Third Street (with a connecting station under the 
"Subway'' at Fourth Avenue) to Seventh Avenue, and 
thence under Seventh A venue 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 I sland, 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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th e electric conduit system. The Seventh Avenue 
line and the E ighth Street ime are now under such 
reconstruction . Compressed air motors have been tried 
unsuccessfully on som e of the crosstown lines, and experi
ments are now being carried on with storage battery cars. 
T he sh ort Montag u e Street Line in Brookl yn is the only 
remaining cable line in the city. The l\Ianhattan Railway 
lines v,,ill abandon their steam locomotives for the third
rail electric system, beginning with the Second A venu e 
line, which is expected to make the change early in 1902. 
and th e entire reconstruction is expected to b e completed 
by the end of next year. 

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

can well keep pace with the traffic offer ed. 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 
clicntele of over 3,000,000. The Boroughs of Manhattan 
and Drookl yn have populations respectively of I ,850,093 
and 1,166,582, or 84,363 and 15,029 per square mil e, with 
a large fl oating population in Manhattan, composed of 
visitors and suburban residents. 

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 all devoted to business, and into this 

TH E MANHATTAN TERMINUS OF TH E BROOKLYN BRIDGE 

the unfinished Hudson River tunnel from F ifteenth Street, 
J ersey City, to Christopher Street, Manhattan, has been 
refinanc ed, and ·will shortly be completed. R enewed agi
tation on the part of the steam railroads terminating in 
J ersey 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 th e n ear futu re. 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 lraffic problems of New 
York City it is necessary to consider present conditions 
which make th is situation uniqu e among the cities of the 
world. 

The Borough s of th e Bronx and Q ueens are the most 
sparsely settled with populations, respectively of 4932 and 
I 181 per square mil e, and h ere 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 r esidence, and on ,he one all-land route to 

Brooklyn. 
T he transportation problem is essentiall y 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 
disagreeable features o::: tunnel~ or of tiresome stair climb
in cr to steam elevated lines for the privilege of a continuous 

b . -

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 

B ridge is due. 
Manhattan Island, which formerly comprised New York 
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City, is about I 3 miles long, with an ave rage 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 offi ce buildings, 
instead of being co-extensive, as in m ost large cities, is 
distinct. Each occupies a zone largely to itself, and thus 
subdividing the terminal s of the long-h aul traffic provides 
a large amount of short-haul bu siness for all transporta
tion lines. It has been stated ,hat the Sixth Avenue Man
hattan elevated line averages one and a half passengers per 
seat fo r each sing le trip, and the Broadway surface line, 
from F ifty-Ninth St reet to South Ferry, three passengers 
per seat per sing le trip: th e latter has probably the great
est proportion of short-haul traffic on any surface lin e. 

T he financial and offic e building di stri ct of Manhattan, 
the business center of th e country, occupies the invert ed 
triangle bounded on the North by Chambers Street, the 
base of which is 1 mile, and the heig ht I mile. Property 
in this half square mile is so valuable as to fo rce a contin
ous increase in the heigh t of l)uildings, the present maxi
mum being thirty stories. T he narrow, old-fashionecl 
streets in thi s part of th ;:: city contract th e terminal facilities 
of the surface ancl elevated lines to four main arteries of 
travel, which feed its center. This congestion practically 
prohibits crosstown travel, involving a half-mil e walk from 
fe rry terminals to the center, to the further disadvantage 
of the New J ersey suburbs and Brooklyn ferry routes . 

North of Chambers Street are the g reat wholesale busi
ness districts for the di stributi on of th e imports of E urope 
and the manufactures of the Eastern U nited States. O n 
the North and East Rivers in thi s zone are th e principal 
shipping terminals of the great steam ship lines, for foreign 
and domestic trade respectively. A long both waterways 
are the passenger ferries to nearby boroughs and suburbs, 
th e terminals of the \Vestern and South ern rail road trunk 
lines. In thi s sec tion is also th e great East Side tene
m ent district. east of Center Street ancl E lm Street , a 
human beehive of small indust ri es . T he mass of people 
located here, however, is probably the least remunerative 
per capita, from a traffi c standpoint, of any in the city, as 
the di stances of necessary travel are th e shor test and tlw 
amount of wealth the smallest. 

From Fourteenth Street to T,venty-Third Street , be
tween Fourth Avenue and Seventh Avenue, is the g reat 
retail shopping clistrict, the delivery point of a large, profit
able midclay travel. This district is now being extended 
to T hirty-Fourth Street ancl Broadway by the building at 
that poin t of two immense clepartment stores. From 
Twenty-Thircl Street to Fifty-Ninth Street are the hotel, 
club and theat re districts, interdependent and te11ding to 
center about Forty-Second Street , although at present cen
tering at Thirty-Fourth Street. 

The residence district begins at E ighth Street and Fifth 
Avenue, mixed with and surrounding the other traffic dis
tricts north to Fifty-Nmth Street, and thence spreads out 
on each sicle of Central Park to 155th Street , where the 
solidly built-up section ends. Th e position of Central Park 
for outdoor r ecreation is most central and convenient to 
this district. \Vest of Sixth Avenue and Broadway, and 
sou~h of Sixty-Eighth Street is th~ cheaper apartment and 
tenem ent district on the \ Vest Side, and the section east 
of Third Avenue on the East Side is similarly devoted. 

T he 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 J\Ianhattan and 
Bronx Boroughs north of 1 IOth Street amounted, in 1900, 
to ove r 475,000. The ext reme upper portion of :Manhattan 
I sland north of 155th Street , mcluding the most beautiful 
and picturesque part or the city, will be opened to develop
ment by the construction of the " Subway" through Wash
ington Heights, ancl 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 g iven over to retail trade, as are those on which 
are located elevated roacls north of Fifty-Ninth Street. The 
sam e is true of the principal croEs streets, Forty-Second 
Street, F ifty-Ninth Street and 125th Street. 

MANHATTAN SURFACE LINES 

The main surface travel north and south is carried by 
electri c lines on two streets from South Ferry to City Hall, 
th ence on four streets north to Fourteenth Street. Thence 
it branches out to seven lines nor th 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. ~ orth of Fourteenth Street 
are crosstown lin es between the two rivers at Twenty
Thircl Street, Twenty-Eighth Street and Twenty-Ninth 
Street, Thirty-Fourth Street , Forty-Second Street, Fifty
N inth Street, E ighty-Sixth Street , I 16th Street and 125th 
Street , mostl y operated by electric traction. These were 
for merl y unimportant , hut with the institution of free trans
fe rs to the north and south :ines their business has in
creased to enormous proportions. 

The large inset map shows the location of the various 
.l'vJ anhattan lines, with the method of traction, and fae car 
distribution maps of these lines in one inset show 
graphically the distribution of cars on all Man
hattan lin es during the rush hour. It will be noted 
from th e map of the surface lines that the maxi
mum car movement is upon the Broadway line 
from South Ferry to F ifty-Third Street, and on the 
Fourth Avenue line from the City Hall to Eighty-Sixth 
Street, while th e 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 lin es, 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 E ighth Avenue, Sixth Avenue and Broadway lines, 
and it is here that th e g-reatest 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 rn70 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 evenl y divided between the north 
and south and east and west lines . The Columbus Circle 
crossing at E ighth Avenue dnd Fifty-Ninth Street, and 
that at Twenty-Thircl Street and Broadway are also busy 
points. It is really the capacity for passing cars 
at these intersecting points which principally de
termines the capacity of the north and south lines. 
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The m anagem ent states, however, that owing to 
special experience which has been obtained by the car op
erators in passing cars,~. r eduction of the h eadway has been 

TABLE XI. 

B USIEST SURFACE TRACK I N TERSECTION S. 

FOLTRTH AVE N CE A N D 2311 STREET, :MA N HATTAN . Seconds Cars 

(Two T racks Crossing Two Tracks.) I 
Fourth Avenue, Northbound .. .... .. ..... . .. ..... . 24 150 
F ourth A venue, Southbound. .................. . . 27 135 

Total :-J orth and South Bound ............ ... . 

23d Street, Eastbound (including Lexington Ave. I 

23~aJ~;~et, · W ~~tb~~~-ci ·(i~~l-~di·1;g · L~~-i ~g·t~~ ·A ~-e·. · · I 
Cars. ) .................................. .. .. . ... I 

17 

18 

Total East and \Vest Bound . .................... . .... . 

Grand total at Intersection. . . . . . . . . . . . . . . . . ........ . 

210 

2UO 

410 

BRO,\DWAY, SIXTH AVENUE AN D 34TH STREET, J\1ANHATTA N . 

(Four Tracks Crossing Two Track s, Triangular Crossing.) 

Broadway, Northbound . . ........................ . 
Broadway, Southbound . .. ........ .. .. , ......... . 
Sixth Avenue, Northbound ...................... . 
Sixth Avenue, Southbound ...................... . 

Total North and South Bound in Four Tracks .. 

24th Street, Eastbound . . . . . . . . . . . . . . . . . . ........ . 
34th Street, W estbound ....... ...... ............. . 

14 
15 
15 
17 

55 
55 

Total East a nd \Vest Bound in Two T racks .... ... ... . 

Grand Total a t Intersection . .................... . ..... . 

EIGHTH AVENUE AN D 59TH STREET, MA N HATTAN . 

(Two Tracks Crossing Two Tracks.) 

Eighth Avenue, Northbound .......... . .. . ........ . 
E ig hth Avenue, Southbound ..................... . 

Tota l North and South Bound ................ . 

59th Street, Eastbound ........................... . 
59th Street, \Vestbound ....... . ........ . ......... . 

50 
50 

Total East and W est Bound .................... . .... . 

Grand Total at Intersection ................. . 

130 

1,070 

72 
72 

r44 

120 
120 

F ULTON STREET AN D ADA M S STREET, CITY H ALL SQ UA RE, BROOKLYN . 

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

I 
Adams Street , Northbound. ....................... 3 r u 5 
Adams S treet, Southbound.. .............. ........ 31 115 

Total North and South Bound . ...... ......... . 230 

F ulton Street, Eastbound .......... .............. . 
Fulton Street, West bound ............ ............ . 

Total East and West Bound ...... ............. ... ... . 

Grand Total at Intersection ....... . .. ............ '. ·: .. 

effect ed several times, after what had been considered the 
maximum number of cars on the line had been reach ed . 
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. 

Table XII. shows the maxmmm passenger movement 
on three of the lmsiest north and south lines, the Broad
way, Fourth Avenue and E ighth 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. D ewey 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 lhat Dec. 24 was a Monday, 
and the day before Christmas, a re the reasons for the heavy 
traffic. 

It is interesting to note that the Fourth A venue line 
op erated m ore 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 

T ABLE XII. 

l\IAXIMUM P ASSENGER MOVEMENT ON B USIEST MANHATTAN SUR
FACE LI NES D URING YEAR ENDED J UNE 30, 1901. 

Miles of route . ..... . 
" track ...... . 

Passengers for year .. 
Ditto per mile of track 
Average passengers 

per day ... .. , ..... 
Ditto per mile of track 
Car miles for year ... 
Average car miles per 

day .. .. . ...... . .. . 
Passengers per car 

mile ............ . 
Date of busiest day .. 
Passenge rs for busi-

est day .......... . 
Ditto per mile of track 
Car miles for busiest 

day .............. . 
Passengers per car 

mile ..... , ....... . 
Maximum cars on 

busiest day ....... . 
Minimum headway 

on busiest day(sec.) 
Standing load aver-

age car ......... . 

Broad way , • h I I 3 Huth St a nd F ourt Ave. E igh th Ave., 2 d S lreet , 
Lexin ton 135t~ St .. a ud 155th St t o ~fo rth 

A gS h Mad ison Ave S h F · + I River to 
ve. to out t p · t Offi t out erry+ ·E t R' § Ferry * o os ce as 1ver 

10 .3 8 .3 
20.6 16.6 

62,391,8 c4 44,794,764 
3,029,000 2,699,oco 

170,936 
8,298 

7,938,433 

21,749 

7. 9 
Monday, 

226,774 
II,008 

25,275 

9.0 

IO 

90 

122,726 
7,393 

6,785,755 

18,577 

6.6 
Dec. 24, 

20,416 

9 3 

33c 

20 

90 

10.2 2.1 
20.4 4.2 

32,120,754 II,735,445 
1,575,000 2,842,000 

88,002 
4,314 

5,005,u9 

13,712 

6.4 
1900 

103,630 
5,080 

6.9 

149 

so 

32,152 
7,786 

935,831 

12.5 

39,397 
9,380 

3,221 

12.2 

55 

40 

90 

* Includes L ex ihgton Avenue cars south of 23d Street, all Broadway cars and all 
Colum bus A ve nue cars. t Includes 2d Avenue cars south of Astor Place. t Does 
not include uth Avenue cars so uth of Canal S treet. § Includes East 34th street Ferry 
cars on 2d Avenue and 34t h St reet. 

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 h eaviest 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 max imum traffic is north of Eighth Street, where 
th e Astor Place cars are switched back, although the traffic 
is very heavy again south of this point, due to the Second 
A venue cars p~ssing 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 J 46th Street and Lenox 
Avenue, 30 per cent to 109th Street and Columbus Ave
nue and 45 per cent to Fifty-Ninth Street and Seventh 
Avenue. 
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On the Fourth Avenue lin e cars a re switched back north The principal difficulty of operation of th ese surfac e 
at Astor P lace and south at F orty-Second Street, E ight y- iiues, apart from those already mentioned, is the crowded 

• 

BROOKLYN BR IDG E FROM TH E BROOKLYN SIDE 

Six th St reet and T 16th Street. O n the E ighth Avenue 
line cars are switch ed back north at Cortlandt Street Ferry, 
Canal Street and Thirteenth Street , and south at I 16th 
Street. 

street traffic south of Fourteenth St reet , espec ially on th e 
!: roadway and Sixth ,\ venue and Eighth Avenu e lines. 
Cars are al so required to come to a full stop at cross ings 
where fire companies are located, at transfer points and at 
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intersect ions with other lines. A t th e present time th e 
"Subway' ' construction also prnves a considerabl e delay 
to operation . For instance, 1t is not unusual during the 
rnsh 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 Avenu e line to have 125 to 150 
stops and slow-ups between the Pm,toffi ce and 135th 
Street. 

The accompanying diagrams, Nos. I, 2 and 3. show 
the hourly variation of passengers on th e Broadway, 
Fourth Av enu e and Twenty-T hird Street lines. It will be 

T ABLE XIII. 
M AXI MUM P A SSENGER JVIuv EiWE N T ON M AN H ATTAN ELEVATED L I NES 

FOR D u s rns T D AY AN n Hou R D URING Y EAR E N DED J uN E 30, 1901. 

~-------- ------ ---- --- --- ---

Miles of route . . . .. ... . . 8 7 12.6 II.O 
Date of busiest day . .. . Mon d ay, D ec. 17, 
Passengers fo r busiest 

d ay . ......... . ..... .. 8r, 734 
Train single trips. . . . . . . 530 
Car " 11 r ,980 
Train miles . . . . . . . . . . . 4, 732 
Car miles . . . . . . . . . . . . . . 17,468 
Average cars per train . . 3.73 
Passengers per train ... . r 54.2 

" car .... .. 4r. 3 
train m il e 17. 3 
car mil e. 4.7 

Busiest hour of busiest 
day . . . ......... . ... . . 

Passengers fo r busiest 
hour ... . ......... . . . 

T rain sing le t rips .... .. . 
Car single t rips .. . .... . 
Train miles . . . . 
Car mil es . . ........... . 
Average cars per tra in .. 
Passeng ers per train ... . 

" car ..... . 

s,246 I 
53 

219 
430 

I, 781 
4.1 

155.6 
37.6 

train mil e 19.2 
car mil e. 4.6 

Maximum trains in :ser· 

M~~i~;~~-; ~~;~ i~· ~~~~i~~ , 
Minimum headway (sec. ) 
S tanding load five ca r 

train . ........... .. . . 

258,589 298,550 
r ,012 r ,040 
4,4 IO 5,074 

ro,808 9,590 
45 ,8 12 46,2G7 

4.35 4. 8S 
255. 5 287. I 
58.6 58. 8 

23. 9 1 31. I 
5. 6 6. 4 

5 to 6 P. M. 

23, 656 
83 

41 5 
757 

3,784 
5.0 

285.0 
57. o 
31 2 

6.2 

2 9,514 
74 

370 
659 

3, 2 97 
5.0 

298.8 
79.8 
44.7 

8 .9 

57 

5co 

I O. I 

1900 

62,938 
686 

2,542 
6,243 

23,48r 
3.70 

91. 7 
24.7 
10.9 
2.7 

ro, 414 
54 

238 
500 

2,1 88 
4.4 I 

192.8 
43.7 
2u.8 
4. 8 

7or ,8II 
3,268 

14,006 
31,374 

133,027 
4.28 

214 . 7 
50. l 
22.4 
5.3 

71,~30 
264 

1, 242 
2, 346 

I r, 050 
4 7 

272. I 
57.8 
30.6 

6 5 

:-i3r 
1,089 

,i. Includes b ranch es Ch a tha m Square to Ci t y H a ll and or. 3~th St reet a nd 42d St reet . 
t Includes bra nch 5:3d Street to 58th Street. 

noted that the max imum number of passeng ers in the 
morning rush hours is small er, and the average " peak' ' of 
the curve flatte r than in the afternoon. T his is, of course, 
the usual case with these transportation curves, as the 
hours of opening business vary more than the hours of 
closing . T he Broadway curve shows a theatre "peak ' ' fo r 
clown traffic. The Metropolitan management makes a 
special point of pr e:>vid ing extra car service fo r theatre ancl 
other special demands. A ll of the5e surves are extremely 
flat , compared with th :-: u sual nansportation curve, show
ing the large amount of midday business, which , on the 
Broadway and Twenty-T hi rd Street lines, is largely due to 
the shopping business, and on the F ourth Avenue line to 
this and also to the depot traffi c. In fac t , th is depot traffi c 
shows a distinct "peak" after the morning rush hours. 
O n thi s curve will also be noticed the excell ent evening 
riding. 

D iagram No . 4 gives th e variation of the total Man
hattan surface cars. The small variation between the num
ber of cars du ring the rush hours and at midday is surpri s
ing. being onl y about IO per cent. Very few cars are taken 

off, although they are shifted around between the different 
lines bett er to accommodate fo e midday traffic. The fact 
is that nearl y the maximum number of cars which can 
operate on the principal 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 E levated lines, and to a less extent in the curves 
of the Brooklyn surface lines. 

MA N H ATTAN ELE VAT E D LI N ES 

Th e elevated railroad service of N ew York City is a 
north and south service, with the exception of two short 
spurs to reach the F orty-Second Street Grand Central 
Station and the Thirty- F ourth Street Ferry. On the East 
Side there are two lines north to the Harlem River, and 
above that point a suburban li1:e to Fordham. On the West 
Side there are two lines north to Fifty-Eighth Street, and 
thence both lines run over on e track to the Harlem River, 
connectingwith the suburban service of theNewYork Cen
t ral & Harlem River Railroad. All east and west lines 
connect at South F erry, their southern terminus. The 
T hird Avenue and N inth Avenue lines have third tracks 
fo r express service north of Ninth Street and Fourteenth 
Street. The location of these iines is shown on the large 
inset map, and distribution of trains during the rush hour 
by the Manhattan train di stribution map in an inset. The 
maximum train length all owed by the present station ar
rangement is fiv e cars, although with electrical equipment 
it is expected to reconstruct the piatforms to allow the use 
of six-car trains. 

The Third Avenue c1 nd Sixth Avenue lines carry the 
most passengers. Table XIII. gives the maximum pas
senger movement for these and the other two fines for the 
busiest day of the past fi scal year, Monday, Dec. 17, 1900, 
and th e busiest hour, from 5 p. 111 to 6 p. m., of this day. 
Tabl es X l V ., X V . and XVI. sl10w tli. e hourly variation for 
each line of ticket sal e5, train single trips and car single 
trips fo r the same busiest clay. Diagrams Nos. 5 to 14 
show the hourl y variation of the same items for an average 
week clay during th e year, \Vednesclay, Oct. IO, 1900. 
Diag ram No . I 5 shows the hourly cars per train on the 
same clay . 

In Diagrams Nos. 5 to 9, and tables XIV. to XVI., giv
ing ti cket sal es, or practically th e number of passengers 
per hour. the same g eneral character of the morning and 
evening "peak'' loads will be noted as those of the surface 
lines, althoug h th e 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 ticket5 on the clown trip in the morning. The 
T hird A venue line shows the highest "peak" load, which 
is due both to the large- amount of its Manhattan business 
ancl al so to th e long-haul suburban passengers from the 
branch in the Bronx . The noonday depot and shopping 
travel on thi s 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 IO a. 111. , and 4 to 5 p. m. business. Diagram No. 9 on 
the N inth Avenue line covers only the part of the line south 
of Fifty-N inth Street, and, tl-,erefore, does not show the 
morning "peak." . 

In diagrams Nos. IO to 14 the small variation in the 
maximum number of trains operated by the different lines 
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in comparison with the vari a t!Oll of passengers carri ed is 
very marked. T he Third A venue and Six th A venue curves 
are extremely Hat. showing th ~ same characteri sti cs as th e 
Manhattan surface lines; that is, the small variation in the 
car service between th e rush hours and midday. 

The accompanying cltag ram . or map. shows th e p ropor
ti on of down traffi c and up traffi c on eastern and we tern 

"' 
" ~ : ;::::: 

~ 

SCALE OF TRAFFIC 

probably being the increase in the number of passenger~ in 
the H arl em di stri ct north o f 1 1 oth Street. This shows 
that the max imum clown traffic 1s in th e di stri ct between 
Seventy-Second Street and E ighty-Second Street , and th e 
maximum up traffi c is in the terminal di stri ct between 
Cedar Street and Ck1.mbers Street , which di stri ct al so is 
th e largest fo r both up and cl own traffi c. T h e second 
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DOWN TRAFFIC UP TRAFFI C 

TATIO TRAFFIC DISTl~IRUTION, M A HATTAN EL l:-:VAT F. D LI ES 

divi sions of th e M anhaitan E k vated R a il roads fo r each of 
th e half mi le cfotri cts fro m South Ferry north , the data be
in g furni sh ed hy the number of ti cket sales on Monday, 
May 25, 1896. T his di agram is reproduced from a paper IJy 
J. J. R. Croes, appearing in th e p ro ':eeclings o f th e N cw York 
Railroad Club , under date of March 18. 1897, later da ta on 
th is subj ect not being available. Tt may be assumed, how
ever, that the conditions have not chang-ed very apprec iably, 
as only 5 per cent more passengers were carri ed on these 
Imes in r901 than in 1897, the most considerable chang·e 

larg est for to tal up and do wn tr c1 ffi c is the shopping di s
trict , between Twelfth Street and T wenty-Second Street, 
the travel here being more eqaall y divided between north 
and south pas!'ienge rs. 

BR OO KLYN LI NES 

The transporta tion problem of Brookl yn 1s different 
from that o f .Manhattan, and probahly from that of any 
other la rge city in th e world , due to the fac t that its de
li very points are on it s bo rders. T t 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 

TABLE XIV. 
HoLTRLY Trc KET SALES ON MANHATTAN ELEVATED L INES FOR Busr

EST D AY OF YEAR, .M o:--rnAY, DEC. 17, 1900. 
- --

Second Third Sixth Nin th 
,_~ 'otal Avenue A venue Avenu et Avenue * 

-----

12- I A. M .. 825 3,67, 1,571 544 6,613 
I - 2 ...... 1,796 809 221 2,826 
2 - 3 ...... I, 104 :-II 198 1,81 3 
3- 4 ..... 969 494 173 I ,636 
4- 5 ...... 65 1,496 11 125 371 3,057 
5- 6 .. ' .. 1,487 4,209 2,513 777 8,986 
6- 7 ...... 7, 997 21,733 9,108 2,931 41 ,769 
7- 8 ...... 14,519 36,196 34,5 15 5,978 91,208 
8- 9 ...... 7,448 23,003 37,1 17 5,c80 71,648 
9-10 ...... 3,458 13, 360 20,630 2,9j8 40,.p6 

10-1! ...... 2,937 10, 446 15,308 2,414 3 1,105 
11- 12 ...... 2,602 9,478 13,639 2,326 28,045 
12- l P. M . . 2,469 8,918 12,436 2,340 26,163 
I- 2 ...... 2,565 10, 200 12,303 2,446 28,414 
2- 3 2,665 10,599 14,29 · 2,642 30,197 
3- 4 ..... · 3,291 I 1,462 19,489 3,244 37,486 
4- ;'i .... 4,262 12,736 21,403 4, 848 43,249 
5- 6 .... 8,246 23,656 29,514 I0,41 4 71,b30 
6- 7 ..... . 6,367 17,140 16,699 6,819 47,025 
7- 8 ..... . 4,1 91 12,425 10,226 2,205 29,047 
8- 9 ..... . 2,391 7,745 7, 137 1,421 18,7 2 
9-10 ...... 1,802 6,401 6,023 I ,136 I 5,362 

IO-I I •••••• 1,323 6,371 6,790 887 15,31 I 
11- 12 ..... . 816 3,473 3, 999 545 I 8,833 

---- - - --- --------- ----- -
Total. ... 81,734 258,589 298,550 62,938 70 1,8 1 I 

*South of ,51lrh St. tlncl11des 9'.h Ave Lin e I\T orth of ,,9th St 

per cent travel to and from New York , and upon all of the 
Brooklyn elevated line:;., exclu sive of the Brooklyn Uridge 
local traffic , about 75 per cent of all passengers travel to 
and from New York City. At the other extremity of th e 

TABLE xv. 
HOURLY TRAIN SINGLE TRIPS ON MANHATTAN ELEV.\TED L INES 

FOR BUSIEST DAY OF YEAR, MONDAY, DEC. 17, 1900. 

Second I Thi rd I Sixth Ninth I 
_________ A_ve_n_u_e_ Av_e_::_ Avenu:___

1
_ Avenue __ 

Tota.I 

12- I A . JI! ••• •• . •• . . 
I - 2 ... . .. . . . . . . .. . 

2 - 3 ........ . ... . . . 
3- 4. · · · · · · · · · · · · · · 
4- 5 . · · · · · · · · · · · · · · 
5- 6 .......... ... . 
6- 7 .............. . 
7- 8 ............ .. 
8- 9 .............. . 
9- 10 .............. . 

I0- 11 .............. . 
11-12 NOON ....... . 
12- I P. M .......... . 

I - 2 ... .... ....... . 

2 - :; ........... - .. . 

3- 4 · · · · · · · · · · · · · · 
4- 5 .. · · ·. · · · · · · · · 
5- 6 ............. . 
6- 7 ............ .. 
7- 8 .............. . 
8- 9 ............ .. 
9-1 0 ...... ........ . 

10-1 I ...... ........ . 
11-1 2 MID .......... . 

Total ............ . 

6 16 12 I, 47 
12 8 8 28 
12 8 8 28 
12 8 8 28 

3 15 IO 9 37 
18 28 I~ 20 82 
45 50 31 26 152 
48 73 61 45 227 
35 68 65 61 229 
27 55 62 43 187 
22 52 61 29 164 
20 52 60 33 165 
20 51 62 31 164 
20 52 60 32 164 
19 50 60 35 164 
24 48 61 40 173 
37 60 76 53 226 
53 83 74 54 264 
37 58 57 32 184 
26 41 58 29 154 
19 36 49 12 126 
17 I 31 30 21 99 
17 30 30 19 96 

- --~i---~ __ 2~- --1~- ---~ 

530 I r,01 2 1,040 686 3.268 

Brooklyn lines, are Coney I siand and the other ocean 
beach resorts, forming, in summer time, heavy del ivery 
points for the "pleasure" travt l from Brooklyn and Man
hattan. 

T he most difficult features of the Brooklyn transporta
tion problem are: F irst, the extreme congestion of the 
"commuter" travel to New York on the single land term
inal, the Brooklyn Bridge, 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
fici ently 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 thi s crowded and difficult service. 

The inset map shows the location of the various surface 
lines, of whi ch there are sixty, and one of the smaller maps 
approximately the traffic di stri cts. The office building and 
financial di strict is a very small one, comprising a few 

T .\BLE XVI. 
H OURLY CAI{ SINGLE TRIPS ON MANHATTAN ELEVATED LINES FOR 

R1 ,sIEST D .\ Y OF YEA!, , MoNDAY., DEC. 17, 1900. 

Second I Third Sixth Ninth 
Avenue I Avenue I Avenue Avenue Total 

----

12- l A. 1\1 .••. . ... ,s 53 43 26 140 
I- 2 ...... . . . . . . . . 36 24 16 76 
2- 3 .. .... .. .... . . 36 24 16 76 
3- 4 · · · · · · · · · · · · · · .. 36 24 16 76 
4- 5 · . . . ....... . 12 56 .w 24 122 
5- 6 ........ .... 72 131 6b So 349 
6- 7 ......... .. 180 250 155 104 689 
7- 8 ........ ...... 197 365 305 193 1,060 
8- 9 ............. 148 340 325 276 1,089 
9-10 ......... . . 110 275 310 187 882 

JO-I I ... .. . . .. . 75 232 30.r; 99 711 
I 1- 12 NOON ....... 60 194 300 99 653 
12- I P. M. .. ·•· ... . (o 184 310 93 647 

I - 2 ... . ... . . . 60 188 300 96 644 
2- 3 ... . ........ 6 2 188 300 107 657 
3- 4 .............. 92 213 3°5 158 761{ 
4- 5 ............. 148 298 380 224 1,050 
<; - 6 ............. 2 19 4 15 .1,70 238 1,242 
6- 7 ........... 155 287 285 13 i 861 
7- 8 .............. 99 186 

I 

290 II6 691 
8- 9 ........... ... 60 1_;9 245 86 53° 
9-10 ............ . 51 110 150 64 375 

I0-11 .......... .... 5 I 105 141 59 356 
11- 12 MID ....... .. . 51 93 87 31 262 

-- --- ---------
Totals ......... 1,980 4,4Io 5,0 74 2,542 14,oo6 

imildings on l\'I ontague Street and Fu lton Street. Almost 
all of thi s 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 nm 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 st1 eet car lines as far as Prospect Park 
and Greenwood Cemetery, whence they take either the 
Culver route, the Gravesend A venue route, both of which 
were originall y operated ent irely 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 
rat e of speed. In fact, thi s is absolutely necessary for th e 
satisfactory operation of these iin es, owing to th e onerous 
speed restrictions by municipal ordinance in the central 
portion of the city, thi s limit i)eing, in a large part of the 
city, 6 and 8 miles per hour as a max imum. A consider
able portion of the surface track in the suburbs of Brook-

5 M. 
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the other two indepe11dent lines. A nother similar map 
shows the positi on of all elevated trains, including the 
Brooklyn Bridge elevated trains, operating during the rush 
hour, togeth er with th e elew1ted train service to Bath 
Beach and Coney I sland . It should be noted that since 
June 15, 1901, th e Brooklyn elevated lin es have been op
erated almost entirely with steam locomotives, du e to short-
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STATION TRAFF IC DISTRIBUTION , BROOKLYN ELEVATED LIN ES 

lyn has been built , appc1re11tly, in anti cipation of futu re de
velopment. 

From the inset map ~.hawing di stribution of surface cars 
of the Brooklyn Rap iJ Transit Company during the rush 
hours, can be seen the excess ive congestion of cars on the 
Brookl yn nridge and F ti!tun Stred, and, to a less extent, 
near the Broadway ferry and on Nostrand 1\ venu e and 
A tlantic Avenue. [t will lw noted that this map contain s 
only th e cars of th e Brooklyn l{apid Transi t Company, 
there being about 15 per cent a<l ditional ca rs opera ted !Jy 

age of electric power, thus decreasing th e schedule speed 
considerably; and also that since July last, no elevated 
trains have been ope1ated across the n rooklyn Uridge 
oth er than th e regular Brooklyn Bridge elevated trains, 
which ordinaril y are operat ed by the third -rail electric sys
tem, and during the rush hours by cable. 

Table XV 1 I. g ives the max imum movement on the 
bu siest Hrooklyn surface and elevated lines for the busiest 
year and bu siest day. The hourly variation on the F ulton 
Street surface line is further shown in diagram N o. 16, 
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the regular travel throughout the day, somewhat similar to 
the Broadway, Manhat~an, line, being distinctl y noticeable, 
and due to short-haul and shopping travel. The late after
noon ''peak" is pronounced, together with the excell ent 
evening riding. Diagram X o . 17 shows the busiest day's 
bu siness on the Culver Coney I sland line on Sunday, June 
30, 190 1. lt is interesting to note th e great difference be
tween thi s curve and the nsual traffic curve, there being a 
steady increase in travel during the day to 3 p. m. Th e 

TABLE XVII. 
:\ I AX I MUJ'v[ PA SSEN GEl{ MovE.M EN T ON BUSIEST BROOKLYN SURFACE 

AND ELEVATED LINES. 

SU R F AC E LINF S EL EV A7E D LI N E S 

Cu ive r-- Coney I 

Fulton S t . , ls~~~;e Siiher . I 
E as t N ew Vanderbilt Le xington I ~hooklyn 

York to Park A 15th St Ave .. Cypress Bridge lcle • 

1 and . ~ u lton a n L ori :~r~s- Bri dge s ion 
R o w,N. Y., vde1' k . ·1 Hi ll, to I vated D ivi-

~ erry Con ey I sl a nd 

~---,I ___ L in es ___ 

1

!_ ~--

Miles of ro ute .. . . . . . 6.6 39.3 7 9 r. 1 
Mi les of track . . . . . . . 13.2 78.7 15 8 
Date of busits t 

fi scal year. . . . . . . . . I 901 
Passengers for year.. 16,8 16,575 
Ditto p e r mil e of t rack 1,2 j5,uoo 
Average passengers 

p e r day .. 
Ditto p e r mile of 

track ....... .. . ... . . 
Car miles for year .. 
Ave rage car mil es 

pe r day .. . . 
Passengers pe r car 

mile ...... . ... . .. . . 

Date o f busits t d ay .. 

Passengers for bus · 
1est day ......... .. . 

D 1ttu pe r mile of 

3,49° 
r,917,984 

5, 255 

S. 7 

l\Io nday 
Dec. 2..j, 

19 0 

66,937 

track ..... . . .. ..... . S,07 I I 

Car mil es for b us-
iest d ay ......... . . 

Passengers per car 
mile .............. . 

Maximum cars on 
busiest day ..... .. . 

Mmimum headway 
on ditto (secs.) .... 

Standing load aye r- I 
age car or tram .... 

1 

6,280 I 

10.7 I 

67 

90 

82 

1901 
10,738, 524 ' 

136,000 

29,42 1 I 

37J 
2,362,513 

6,473 1 

4.5 

S unday 
June 30, 

1901 

165,773 

2, ro6 

24,224 

6.8 

186 

40 ! 

140 I 

2,99r,n6 

8,195 

;\Tonday 
D ec, 2..i, 

1900 

I I ' I 25 I 

143 

138 

460 

2 .2 

1897 
44 .409,243 
20,186,000 

55,305 
* 1,453,870 

3,983 

30.5 

Columbus 
Da y, Oct. 
12, 1892. 

223,625 

101,648 

72 

60 

400 

~-------------------~ 
* Approxi m ate . 

return travel h om the beaches begins about 2 p. m., and 
is heaviest between 6:30 and 9:30 p. m . 

Table XI. shows the busi est Brooklyn surface track 
intersection at F ulton 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 difficult point to pass cars . 

Tables XVIII. and X IX., and ciiagram No. 18, show the 
variation of train service and car service on Brooklyn ele
vated lines, and diagram No. I 9 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, fo r \Vednesday, Sep~. 4, 1901, by half-mile 

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 thi s 
system. 

TABLE XVIII. 
1-Iou RLY TRAI N Ru uN D TRIPS UN B ROOKLYN ELEVATED LI NES FOR 

AVElUGE \ V EEKDAY. 'vVED NES DA Y, SEPT. 4, 1901. 

V 
M 

:s 
di 

12- I A . M.. . . 9 
I - 2 .... .. . . 8 
2 - 3....... . 8 
3- 4....... . 8 
4- 5 ....... 8 
s- 6....... 14 
6- 7. . 13 
7- 8... 54 
8- 9 · .. ' . . . 52 
9- 10.. ...... 3 1 

Iu-II ... ..... , 21 
II - Is NOON. . 22 
12- I P, M.... 22 

I - 2... . .. . 22 
2- 3 ....... . 22 
3- 4........ 22 

4- 5........ 2 9 
s- 6 ........ 1 63 
6- 7....... 46 
7- 8....... . 19 
8- 9........ 16 
9- ro . . . . . . . 16 

IO-II........ IS 

I 1- 12 MID.... 13 

"' 0 .... 

6 2 4 3 5 29 
2 2 2 2 16 
2 2 2 2 16 

~ 9 ~ ! I ~I H 
15 10 18 8 17 98 
16 JO 22 9 21 132 
15 II 22 8 I6 124 
12 9 8 ."> 13 78 
JO 9 8 IJ 9 68 
II O 7 II Iu 69 
I O 8 0 t I 10 69 
II 8 7 II IO 69 
JI 8 7 ;1 II 7u 
IO 8 12 10 14 76 
14 8 13 9 r8 91 
16 12 23 9 19 142 
12 8 Jg IO I7 II2 
I I 8 18 8 14 78 

~ ~ ~ ~ I I; ;~ 
8 3 8 7 9 50 

T otal .... j 570 

7 3 s 6 I 7 41 

228 - 150 - 240 -1 179 -1 258 - 1,625 

T A BLE XIX. 
Hu c RL Y C\R Ro uND TRIPS ON BROOKLYN ELEVATED LINES FOR 

AvERAGE vVEEKDAY, 'lvED N E s D.\Y, SEPT. 4, 1901. 

I B,;,,, Fifth I R idge• Le,;.,, -1 Bcosd- 1 F "''°" T o<al A ve. wood ton Ave way Street 

- I-2- 1--4-
- - - - - -----

12- I A. III . . . . . . I8 8 6 IO 58 
I- 2 ..... . . 16 4 4 4 4 32 
2- 3 . .... . . ... . 16 4 4 4 4 32 
3- 4 · · · · · · · · · · · 16 4 4 4 4 32 
4- 5 · · · · · · · · · · · 16 4 4 4 8 36 
s- 6 .......... . 33 29 25 23 I 21 26 157 
6- 7 .......... . 120 64 40 81 29 68 402 
7- 8 .... ..... 216 79 40 103 27 88 553 
8 - 9 .. ........ ' 208 61 28 75 19 57 448 
9-10 ........... 124 34 14 r6 12 38 238 

Io-I I .......... . 63 24 14 16 23 19 159 
II-12 NOON ..... 66 26 12 14 22 20 160 
12- I P. M ....... 66 24 12 16 23 21 162 
I- 2 .. ......... 66 26 12 14 23 21 162 
2- 3 ........... 66 26 12 14 23 22 163 
3- 4 .. · · · · · · · · · 66 25 12 32 22 32 189 
4- 5 · · · · · · · · · · · II6 47 12 50 30 55 310 
5- 6 .. • ....... • I 249 79 35 

I 

I04 36 73 576 
6- 7 ........ ... 182 48 29 62 28 57 406 
7- 8 ...... ..... 66 37 12 45 22 35 217 
8- 9 .. .... ..... - 32 24 9 r6 22 22 125 
9- 10 ... ....... . 32 20 6 

I 
14 22 20 II4 

IO-II. ........... 30 20 6 16 17 
I 

18 107 
I I-12 MID .. . .. , .. 26 18 __ 6_1~ ., I ,. 86 

Totah ...... 1,909 739 340 745 455 736 4,92-l 

Table XX . shows the variation of passengers by surface 
and elevated 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. l miles in length. 

Table XXI. 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, 1901. 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 

~A. 

~,~~~~-

12.rge 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 
Lridge and on the Fulton Street approach, the present num
ber of cars seems 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 East 
New York and Park Row, Manhattan , a distance of about 
6.6 miles, averages over 100. 

GENERAL TRAFFIC FEATURES 

An interesting feature shown in Table XX. is that there 
were 7326 passengers to l\fanhattan by bridge elevated cars 

GRAND CENTRAL STATION, FORTY-SECOND STREET, MANHATTAN 

system. Each track occupies 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, thi s 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 vohicle traffic , and by the numerous 
usual small car accidents. The max imum number of cars 
operated per hour was formerly 315 , equivalent to a head
way of I 1.4 seconds, although on account of the recent 

more than returned from :i\Ianhattan , 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 passenger s travel down town than 
up. In other words, it is a peculiarity of human nature 
that the average person travel s in the morning directly to 
business 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 errand s. Then: are a large number of people 
·w ho ride to their business in the morning and walk home 
in the evening. The di scr epancy between the total num-
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ber of passengers crossing the Brooklyn Bridge east and 
the total west is probably caused by thi s fact. 

Table XXII . g ives the monthly variat ion of passenger 
travel for one year. On the Manhattan surface lines the 
best month is October, and the best travel the late fa ll and 

TABLE xx. 
Hou RLY PASSENGERS ON S URFACE AND ELEVATED BRIDGE CARS FOR 

AVERAGE SUMM ER WEEKDAY, WEDNESDAY, S EPT. 4, 1901. 
T o M a nhatt an 

__ B_v_ E_LE __ v_A_T_Eo_ R_, R_rn_c_E_ C_ A_R_s __ 1 

From I F I El d rom T otal 
Line s r e 

T otal by I 
Surface 

Cars 

G ra nd 
T otal 

" evate I St e t 

· - - - - --1 - --- 1- - --1- ---

2- I A. M .. ... i 

I - 2 ....... . 

2 - 3 ........ . 

3- 4. · · · · · · · · 

205 54 
II7 4 1 
39 17 
Sr 19 

4- s ........ . 176 45 
5- 6 ......... I 
6- ~ ........ · I 
1- s ........ I 
8- 9 ....... . 
9-IO ........ . 

1,083 248 
5,559 975 

14,215 I 2,647 
12,565 1,853 
2,962 794 

0- 1 I •• . ...... 1,501 418 
I- 12 ........ . 
2 - I P 11 1. 

I - 2 ...... . . . 

864 I 333 
696 292 
840 36 5 

2- 3 ....... . 
3- 4 · - · · · · · · 

903 250 
759 I 280 

4- 5. · · · · · · · · 
5- 6 .. ...... . 

774 I 310 
1, 170 830 

6- 7 ........ . 1,738 473 
7- 8 ....... . 778 I 297 
8- 9 ....... . 604 202 
9- 10 ........ . 
O- II. ....... . 

742 I 137 
871 149 

1- 12 ........ . 553 71 

2 59 
158 

56 I 

100 
221 

1,331 
6,534 

16,862 I 
14,418 

3, 756 I 
1,919 
I, 197 

988 
1,205 
I, 153 
1,039 
1,084 
2,000 
2,21 I 
1,075 

806 

879 l I,020 
624 I 

836 
7 fl 

329 
204 
322 I 

1, 238 
7,52 4 

13,418 
I I,OC)O 
6,237 
4,52 ; 
3,326 
2,q62 
2,986 
3,352 
2, 8 ::>2 
3, 0 73 
., ,066 I 

3,33o 
2,996 
2,540 
1,8 ,;2 
1,667 
I ' 752 

r,095 
869 
38 5 
304 
543 

2,569 
14, 058 
30,280 
25,508 
9, 993 
6,442 
4, 523 
3,95° 
4,191 
4,505 
3,841 
4, 157 
5,066 
5,5 41 
4,071 
3, 346 
2,731 
2, 6S7 
2, 37b 

- ---- - - ---1---- - ,----- - ----
Total..... 49,795 ll,100 60,895 

From Manhattan 

Bv ELEVATED BRIDGE C ARS 

To 
E levated 

I 
Lin es 

- --

12- I A.M ... . . 
I - 2 ........ · I 
2 - 3 ....... . 

3- 4. · · · · · · · · 
4- 5. · · · · · · · · 
5- 6 ........ . 
b - 7 .••....•. 
7- 8 ....... . 
8- 9 ........ . 
9- 10 ........ . 

IO- I I ........ . 
II - 12 NOON .. . 
12- I r. M • . .. 

I - 2 ... .. .. . 

2- 3 .... .. .. . 
3- 4 · · · · · . .. · 
4- 5 · · · .. · · · · 
5- 6 ....... . 
6- 7 ........ . 
7- 8 ....... . 
8- 9 . . ..... . 
9- 10 .. . ..... . 

IO-II .. .. . . .. . 
II - 12 l\l ID . ... . 

287 
IOO 
IOI 

83 
76 

14 ~ 
416 
504 
446 
604 
681 
897 

1,189 
1,213 

791 
r, 284 
2,460 

12,792 
14,240 

2,903 
1,289 

884 
617 
462 

Tota l. .. . . 44 462 

T o 
S treet 

61 
38 
46 
29 
3r 
25 

231 
601 
270 
212 
249 
237 
30S 
320 
203 
260 
463 

2,120 
2,133 

482 
2 39 
222 
I7l 
156 

9, 107 

T otal 

348 
138 
147 
112 
107 
168 
647 

1,105 
716 
816 
930 

I, 134 
1,497 
I,533 

994 
1,544 
2,923 

14,912 
r6,373 
3,385 
r,52S 
I,I06 

788 
61S 

- - - -- --- - - ----1 

G ra nd Tota l 
Both Ways . I 94. 257 20 ,207 

T otal by 
Surface 

Cars 

1,038 
583 
430 
367 
308 
4u8 

I, 196 
1, 574 
I,q6 1 
2,496 
4,740 
4,275 
3,626 
4,503 
4,409 
4 ,334 
6,980 

12 ,789 
14,025 
6,IIO 
5,591 
2,947 
2,204 
1,671 

88,565 

170,701 

G rand 
T otal 

1,386 
721 
577 
479 
4 15 
576 

r,843 
2,679 
2,677 
3,312 
5. 670 
5,409 
5,1 23 
6,036 
5,403 
5,S78 
9,903 

27,701 
30,398 

9,495 
7,119 
4,o53 
2,992 
2, 289 

142 ,134 

!cite spring, the summer and winter months showing the 
smallest travel. On the Brooklyn surface lines the three 
summer months are the best , July showing maximum 
travel and the winter and early spring months the mini-

mum. On the Brooklyn elevated lines the largest travel is 
in the late fa ll , winter and spring, practically during the 
cold weather. [n this case, wher e passengers have the 
option of traveling by surfa ce or elevated lines, they will 
Eaturally take the more comfortable, and a rainy or cold 
day produces a large increase in the Brooklyn elevated 
traffic. T he Brooklyn Bridge eievated line shows prac-

T ABLE XXI. 
HOURLY SURFACE CARS ON BROOKLYN BRIDGE FOR AVERAGE SUMMER 

W EEK, Aue. 12-18, 1901. 

I

;; [ ~ .g ~ "'~ 1» 
..... ,::i V ..c: ~ ("!j I ..,, ] 1 ]] ] 1 1] 1 
.-a I '"" :::: E-- en en 

'E F ~ : :i; ~! I !! !! F, !i :;i 
3- 4 . . . . . . . . . . 36 35 34 31 35 31 48 
4- 5 .. · . · · · · · 34 33 34 32 34 35 40 
5- 6.... .. . . . . . 55 56 55 61 59 63 36 
6- 7- ... . . . . . . . 164 ! 71 163 155 152 170 54 
7- 8..... . .. . .. 237 245 253 240 274 234 85 
8- 9. . .. . . . . . . 214 232 253 260 232 249 103 
9- IO . . •....... . 261 236 237 233 241 I 24 1 130 

IO- II. . . . . . . . . . 208 212 208 212 228 217 183 
II-1 2 NOO N. . .. . 178 217 204 201 196 2c,8 204 
12- I P . M. . . . . 20 5 206 220 208 202 241 203 

I - 2. ..... .. . . 190 199 193 190 2II 258 -:C 07 
2- 3·. . . . . . . . . . 201 215 22! 235 209 23 :; 230 
3- 4.. .... . .... 220 2.j.O 251 218 187 225 249 
4- 5.. . . . . . . . . . 236 250 234 246 258 212 214 
s- 6 . . . . . . . . . . 252 2 (,6 269 261 253 241 226 
6- 7. ... .. .. ... 2°3 239 231 '.:<43 238 230 207 
7- 8..... .. . . . . 207 178 192 206 194 206 192 
8- 9 . . .. . . ..... 189 r Sr 190 163 190 203 227 
9- 10. ... . . . . . . 167 154 172 181 163 219 173 

IO-II.... ....... 175 163 174 153 183 193 I j 6 
II-1 2. MID ...... 146 159 164 156 16 1 191 174 

Tota ls . ..... 1 4, ro6 4,099 4,1~9 4, ro2 I 4 .129 4,330 I 3,653 

TABLE XXII . 
MONTHLY V ARI ATION OF P ASSENG ERS FOR 111'1 AN HATTAN S UI-:.FACE 

AND BROOKLYN SURFACE, ELEVATED AND BRIDGE 
LINES FOR YEAR E NDED J UNE 30, 1901. 

"~ 
l --:-- '"' ::, "'0 u U V ' " ro. ::: rn ~u ~ . b.l) i=~ i:: 

::::...i "' -0 1:'~ ;J 
"' !;_;J ~ ~-~~ 5 .c " .,., <J -0 

"' u ::g ~ii ::g; o.~ g ~~ 
"'"' ~] 0"' • ~ ~ ~ " "-co E ~~ 

(fJ co ~ p::, ,. 
> 

1900 
Ju ly ........... . 45, 303,908 23,541,991 4,301,386 361,695 
Aug ust . ........ 44,705,456 22,357,386 4,046, 129 362,158 
Septem ber .... . . 46,740,325 20,950,367 4,045,615 378, 308 
October. ........ 50,073, 460 19, 573,461 4,77° ,273 459,182 
November ...... 46,423,066 18,223,485 4,781, 872 437,9 82 
Decembe r ..... · I 47,013,2 24 18,647, 619 5,139,042 451 ,529 

1901 I 

Jan u a ry ... ..... 42,474,532 17,325,217 4 ,075, 971 518, 265 
F e b rua ry ... ..... 40,508,406 15,646,158 4,559,909 631,561 
Ma rch . ..... .. .. 46,198,882 17,665, 003 5, I 1S,013 663 ,891 
Apr il. ........... 45,729, 250 17, 680,138 5, 035,432 646,2 14 
M a y ........... 47,790,666 19,885, 862 5,1 34,208 631,486 
June ........ . ... 47,649, 260 23,003 ,650 4,581,458 555,782 

------ ------ ----- - ----
Total. ......... 550,6ro, 435 234,500,337 56,489, 308 6,c98, 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 fo r 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. 1G 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 
the "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 

TABLE XXV. 

SCI-IEDULE SPEED OF PRIN CIPAL ELEVATED LINES, }ULY, 1901. 

.:f I, 
J ~ 

... P< ~ !i~ ~ "' ,; 4):;::: 

" bjJ ~~ "CO 
P<--:i: Length bjJ<J pJ ~ j~ 
'3 ~ ~ of Single c - ., A, 

· - :l '- 0 '5 3 Trip, [fJ C o- ~,-< Cl. .si ::;[fj [fJ 
Miles 

"C 
U) C: 

,.0 """ 
".,_ 

E ~ ~ - ► --s :l io::;; z >-;; ~ ..c: 

" [fJ 

- ------ --- ---

Regular Trains -Manhattan 
2d Ave. ( I 29th St. to South 

Ferry) ............... . .... 8.7 
3d Ave. (177th St. to South 

40 25 .35 13, I 

Ferry) ... ............. . ... 12.2 57 36 ,34 12.8 
6th Ave. (155th St. to South 

Ferry) .................... 10.8 49 29 .37 13 2 
9th Ave. ( 155th St. to South 

Ferry) . B~~~-ki;~ ..... .... · l IO.I 42 27 .37 14.4 

Lexington Ave. (Steam opera-
tion, Cypress Hills to Bridge) 7.9 37 22 .36 Il.8 

Fulton St. ( Steam operation, 
Grant Ave. to Fulton Ferry ) 8.2 39 27 .30 12.6 

Brooklyn Bridge (Sands St. to 
Park Row, cable operation) I.I 6 0 II.0 

Brooklyn Bridge ( electric 
operation) ..... ......... .. I.I 5 0 13.2 

Express Trains-Manhattan 
3d Av. ( 177th St. to City Hall) 11.3 48 25 . 45 14.1 

" ( 106th St. to 42d St.). 3.2 II 0 17. 5 
6th Av. (155th St. to Rector St) 10.3 37 9 I. 14 16.7 

" ( 116th St. to .pd St.) .. 4.4 IO 0 26.4 
9th Av. ( 155th St. to Rector St) 9.6 34 12 .80 16. 9 

" ( 116th St. to Christo-
pherSt.) .................. 

1 

5.9 17 0 20.8 

unfortunately subj ect 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 8½ miles per hour, 
which is about three city blocks per minute. The 
Coney I sland line shown operates at an average schedule 
of rn½ 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 

£or regular trips and for express tr ips 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 

T ABLE XXIII. 
DAILY V ARIATION OF P ASSENGERS FOR AVERAGE S UMMER AND 

WINTER W EEKS ON M ANHATTAN S URFACE AND BROOK-
LYN SURFACE, ELEVATED AND BRIDGE LINES. 

Summ er W eek 

Sunday . .. .... 
Monday . .. .... 
Tuesday .. .. .. 
Wednesday ... . 
Thursday ..... . 
Friday ....... 
Saturday ...... 

Total ....... 

Winter Week 

Sunday ... ... . 
Monday .... .. . 
Tuesday ...... 
Wednesday .... , 
Thursday ...... 
Friday ....... 
Saturday ..... 

Total ....... 

A ll Manha ttan 
Surface Lines, 

Ju ly 14- 20, 
J.GOl 

873,557 
1,129,859 
r , rr5,695 
1, 082,351 
1,062,969 
1,055,934 
1,085,860 

--- ----
7,406,225 

Dec. 16- ))2, 
1900 

691,747 
1,058,285 
1,069,639 
1,110,950 
1,102,023 
1,204,540 
I, 1021 273 

--------
7,339,454 

All B rooklyn I Brook lyn Elev. 
S urface Lines Lin es, Except 
( B. R. T. Co.), Bri dge Lm e, 

A ug . 25-lll , Aug. 25-31, 
mm rno1 

993,58o rr6,085 
726,853 131,813 
690,949 125,059 
725,686 128, 389 
667,044 122,716 
814,152 I 18,669 
804,035 150,783 

------ - ----·-- -
5, 422,299 893,514 

J an. 13-l!l, J an. 13-19, 
1901 1901 

446, 257 93,u83 
609,480 186,158 
569, 398 167,062 
591, 260 r69, rr 6 
59r,o93 165, 201 
538,008 162,954 
564, 33S 175,522 

3 909,834 r,rr9,c96 

Brookly n 
Bridge 

E lev. Lme, 
Aug. :!5--.'31, 

1901 

8,960 
21,404 
18, 235 
18,170 
17,692 
19,700 
20,059 

124,220 

J an. 13- 19, 
1901 

7, 471 
18, 23S 
14,72 I 

14,989 
13,903 
16,442 
16,598 

102,361 

permit of an average schedule speed of at least 13½ miles 
per hour. It will be noted that the Brooklyn elevated lines 
operate at a slightly slower speed than the Manhattan, 
clue principally to the larger number of track curves and 
stops. The Brooklyn Bridge elevated car operation is re
stricted both by the limitations of the structure and by the 

TABLE XXIV. 
SCHEDULE SPEED OF BUSIEST S URFACE LINES, A UGUST, 1901. 

Manhatta n 
I Broadway (South Ferry to 146th St. and 

Lenox Ave. via 53d St. and Columbus 
Ave.) . ............... ........ .... ••·· 

Broadway (South Ferry to 23d St.) ...... 
Fourth Ave. ( Post Office to 135th St. ) ... 
Eighth Ave. (South Ferry to I'i5tl: St.) .. 
23d St. (East River to North River) .. . .. 

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

New York) ....................... . . . 
Culver-Coney Island (West Brighton to 

Greenpoint Ferry) . .............. . .... 
Bridge Surface Line (Sands St. to Park 

Row) ... . .................. . ... . . .. .. 

I 
Sch ed ule 

L eng t h T ime fo r sre~nbe-
oi ~i:'g le ~ in_gle Gi ~en 

1 ,np, -!'np, T ermin als 
l\lil es Minutes '.\ I iies 

pe r H u u r 

10.3 72.5 8.5 
3.2 27.0 7. I 
8.3 57-5 8.7 

10,2 70.0 8.7 
2, I 15.0 8.4 

6.6 55,0 7,'l 

13,5 77.0 10.5 

I. l 7.0 9.4 

5teep grades . The schedule speed of the elevated express 
trains, as shown, is a most ex cellent performance, the 
best run without a stop being 4-.+ miles at an average speed 
of 26.4 miles per hour. T he performance of the N inth 
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 tra ins, 



STR EET R AIL W A Y JOURNAL. fVoL. XVIII. Nq . 14. 

including stops averaging -42 mile apart , is 14 miles per 
hour, and fo r 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 
i~ expected that the running time fr om Manhattan City 
Hall to I04th 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 curv es. 

On one of the page maps are shown lines IO minutes 
apart, representing rapid t ransit t ime fr om the Manhattan 
City Hall to points of in ter section with elevated and steam 
rail road suburban lines. T hat is, at the points on th ese 

:., 
.:f.<-.~~-.-- ..... . 

however , 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 104th Street station, an additional IO 

minutes would be occupied in walking this di stance. In 
other words, 20 minutes would be spent on the train and 
I 5 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 g iven case would be spent in covering a comparatively 
short di stance. Half 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
erated , and with the north and south surface lines pro-

........ ~ 

;.. -., 
";.c ,! 

.,.·,' ...A.~ 

THE CENTER OF THE THEATRE DISTRICT, BROADWAY AND FORTY-SECOND STREET, M AN HATTAN 

lines denoted by figures, the shortest time is given in which 
it is possible at present to travel fro m the City H all by the 
fastest regular express or local train. T he first line of IO 

minutes includes the time 11ecessa1 y to walk from the City 
Hall to the nearest elevated station . Immediate connections 
are assumed at all connecting points. T he lines between the 
points marked are simply to join the points, and do not 
cor rectly represent the rapid transit time between. It is 
interesting to note that the 60-minute limits almost coin
cide with the external boundary of the city. The west side 
of 1\1anhattan is shown to be more convenient in point of 
time than the east side. T he I04th Street station of the 
"Subway," mentioned above, is here shown about 25 min
utes minimum time from the City H all , 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 
wo uld secure this condition it would accomplish a great 
benefit to the community. 

In conclusion, the writer wishes to express his apprecia
t10n 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, vVar
ren, Root and Moorehead, of 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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Diagram No. 12-Train Single Trips on Third Avenue, Manhat
tan Elevated Line, \Vednesday, Oct. IO, I900. 

P~SSEN•:m1s 
8:,000 

0 

0 

0 _ 

-
a 

-

-- ---
----

-- - -·-

29CO 

2s:;o 

2700 

!ISOOO 

26CO 

24000 

23000 

22000 

21000 

20000 

19000 

18000 

17000 

16000 

15000 

11000 

13000 

12<>00 

11000 

10000 

9000 

8000 

1000 

1000 

5000 

40:,0 

sooo 
2000 

1000 

~ 

i 
-

I 

-
-

~--- - -- r--
--- 7--

I I 

- I 
- ---

I n 
! l-.j I I I 

12 1 2 3 ◄ 6 G J 8 9 1) 11 ,~ 1 2 3 
A.V. 

-

I 
l 
I 

- · 
! 

I 
I 

PASSENGERS 
socoo 

' 
----

2 

--~- ' 
- 7-

! 1 

I 1 - l 

~000 

8000 

21000 

28100 

26000 

24000 

a-000 

2000 

21000 

20000 

90DO 

81100 

?000 

r,ooo 

500() 

◄000 

8000 

2000 

1000 

:>COO 

!lO()J 

eooo 
JOOJJ 

6000 

">Oil 
4000 

sooo 
2000 

1000 

1 

- --- 1 

I 
____ , 

1 

I 1 

,-' 
1 

1 

I 

I - -

I 
I -

I 
-

I 
I 

• 6 ' 7 8 0 0 , , 1! 
, P,M. 

D iagram No. 7-Passengers (Ticket Sales) on Third Avenue, 
l\fanlrntta11 Elevated Linc, \ \'ednesday, Oct. 10, 1900. 

PASSENGERS 
27000 

:1'6000 

, 1000 

,,000 

23000 

'2000 

21000 

2:JllOO 

10000 

18000 

1?000 

1C000 

15000 

lljlOQ 

1il000 

12COO 

11000 

10000 

0000 

6000 

70!),) 

5000 

5000 

AOOO 

8000 

:iOOO 

1000 

0 

---- - -

- -
-- --- -

~- -
----

- - -

~ I 

--

. -

-

I ---=r 
I 

I I 

I 
I 

~ 

-
' ' 

I 

I 

I 

PASSENOERS 
21000 

---·---

26000 

25000 

2<1l00 

23000 

~20-:xi 

21000 

~0000 

1DOOO 

1BOOO 

--

I- I 
I - -
I 

-
I 

I __ ,_ 
I ---

=---
i I 
I 

-
--
I --

~ 
I I 

I I 

1i000 

16000 

15000 

1 ◄000 

,sooo 
1'20·:,0 

11000 

IOOOJ 

9000 

8000 

1000 

0000 

6000 

◄0110 

8000 

2000 

1000 

12 1 2 !l • 6 0 7 8 9 10 1t 12 1 ~ S -i 5 ti 7 8 9 10 11 12 
P,Ll. A,M. J.1, 

Diagram No. 8---Passengers (Ticket Sales) on 
Manhatt,m Elevated Line, \Vedncsday, Oct, 

Stl'tld /la'1-1 J.,.,.~ 

Sixth Avenue, 
I 

IO, , 900. 

PASSENGERS 
11000 

---

10000 

9000 

8000 

7000 

6000 

6003 

4000 

9000 

2000 

1000 

---

r 
- - -yj 

0 

-

.::. - - · · --- -

- ,---

11 I I I ! 
7 

PAS~£KGtRS 
1000 1 

- - ·-

~ 

0003 

9000 

8000 

700() 

6000 

MOO 

4000 

a000 

20CO 

1000 

12 1 2 s 4 5 e 1 e e 10 11 12 1 2 a 4 5 G r a o 10 11 12 
~ L U. 

Diagram No. 9-Passengers (Ticket Sales) on Ninth Avenue, 
Manhattan E levated Line, Wednesday, Oct. 10, I900. 

TP.~ltf5 
010 

260 

''° 2<0 

2SO 

>'JO 

210 

200 

1ll0 

1EO 

170 

,eo 
1eo ;--- - -

'" 180 

120 

110 

lCO 

00 

80 

10 

GO 

,0 

40 

30 

20 

10 

0 

---

-

ITTi 

--

>--

-

I 
I 

I 
I 

I 

I I 

' 

~ 

- -
---,..:..:: 

I 
I 

I . 
I 

-

>-

TRAl,~S 
270 

-
r--
,_ ---

-

260 

250 

240 

230 

220 

110 

200 

190 

160 

170 

160 

150 

140 

1:;o 

120 • 

110 

100 

«> 
80 

70 

60 

80 

,o 

so 
20 

10 

it 1 2 :I , fi 6 7 a 9 10 11 ~ 1 ~ :I 4 !i G 7 8 9 IJ 11 1~ = L = Sif'Ul &a.-.. i, "-.rlt/ll 
Diagram No. ro-'frain Single Trips on all Manhattan Elc,·ated 

Lines, ',Vednesday, Oct. ro, 1900. 
TRAINS 

, 0 

10 

80 

60 

40 

30 

-

10 

-
-

-
._ 

~ 

I 

- 70 

10 -
so 

- 7 
h 

-T cf i ---
! 

I 

so 

20 

ID 

I n 1 1 -~-~ 0 0 
12 1 2 o 4 5 a 1 • g 10 11 1, 1 2 3 4 n 8 1 s v 10 11 12 
A.M, U. P.M. 

St~ .R.'JUc,oJ(J.i~r&:d 
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tan Elevated Line, Wednesday, Oct. 10, r900. 
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Diagram No. -17-Passengers on Culver-Coney Island, Brooklyn 
Surface L ine, Sunday, J une 30, 1901. 
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Diagram No. rS-Train Round Trips on all Brooklyn Ellevated 
Lines, Wednesday, Sept. 4, r9or. 
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Sept. 4, r9or. 
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THE UPBUJLDING OF THE METROPOLITAN 
ORGANIZATION 

BY H. H. VREELAND 
President, Metropolitan Street Railway Company. rr HE history of the organization anJ development of 

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 
East, were originally developed at haphazard, yet I 
suppose most of the enterpri ses that devised the "Neigh
borhood" rai lroads of the early clays were regarded as 
adventurous achievements. As one reads the hi story 
of the heated debate in public bodies as to the neces
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 ~reat superiority, it 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 clays , some of them paid for the 
hay they feel their horses with certificates of the capital 
stock of the concern, T 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 
wasted in rivalries that made impossible any development · 
on broad lines. After the scandal which the g ranting of 
the Broadway charter developed, th e 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 
5½ miles long, they have acquired, either by purchase, 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 METIWPOLITAN STREET RAILWAY 

COMPANY. 

Miles 
Avenue C Railway ............................. •.• 7.56 
Chambers Street R ailway. . . . . . . . . . . . . . . . . . . . . . . . . . 4.80 
Metropolitan Crosstown R ailway... . . . . . . . . . . . . . . . 7.67 
Columbus Avenue Railway........................ 6.52 
Lexington Avenue Railway. . . . . . . . . . . . . . . . . . . . . . . l r. 12 
u6th Street East & W est R ailway................ 3.76 
Broadway Railway. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.26 
Broadway & Seventh Avenue Railway ............ 1 r.42 
Ninth Avenue Railway ............................ 15.61 
Eighth Avenue Railway .......................... 18.31 
Sixth Avenue & Lenox Avenue Railway ........... 13.54 
Fourth Avenue Railway . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.61 
Second Avenue Railway .......................... 28.59 
Central Park North & East River Railway ........ 26.62 
Twenty-Third Street Railway. . . . . . . . . . . . . . . . . . . . . 5.78 
Bleecker Street R ailway. . . . . . . . . . . . . . . . . . . . . . . . . . 9.97 
Fourteenth Street Railway... .. . . . . . . . . . . . . . . . . . . . 3-40 
Forty-Second Street & Grand Stree t Railway. . . . . . 8.66 
Thirty-Fourth Street Crosstown Railway. . . . . . . . . . r.74 
Fulton Street Railway. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 
Twenty-Eighth & Twenty-Ninth Street Rai'lway. .. . 4.85 
Central Crosstown, Chambers & Tenth Street Ry .. 11.24 
Third Avenue Railway ............................ 26.84 
Forty-Second, Manhattanville & St. Nicholas Ave .. 25.71 
Dry Dock & East Broadway Railway. . . . . . . . . . . . . . ro-48 
Union Railway ................................... 70.86 
Southern Boulevard Railway.... ... . . . . . . . . . . . . . . . 7.00 
Tarrytown & White Plains Railway .............. 23. 19 
Westchester Electric Railway ..................... 23.72 
Yonkers Railway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.32 
Kings Bridge R ailway ............................ 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 whole 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 subj ect 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 subj ect. 

Quite aside from the obvious effect of this consolida
tion on public comfort and security of investment, this 
side of the work is of c.eep interest. The effects of it have 
been far-reaching; first, upon the indi\/idual li\/ eS of the 
employees and upon their elevation as a class. I 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

curi ty, and it was one of the fi rst subjects that r eceived my 
atttention when this property was put in rrty hands. 

O f the methods employed to bring about the esprit de 
corps that now exists among our 1.·m ployees I will speak later. 
lt is sufficient fo r the moment to say that, broadly speaking , 
its result has been to reclaim from the mass of what might 
he 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 thi s, it would 

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 ha~e 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 ari sen, during which the truth of thi s 
assurance was tested, it is established, and no one now 
questions it . 

T he fin ancial resul ts of this co-operation among the em
ployees of the Metropoli tan Street Railway Company arc 

THE JUNCTION OF BROADWA Y, SIXTH AVE!'IUE AND THIRTY-FOURTH STREET, A BUSY TRAFFIC CORNER 

have worked a benefit to the community g reater than that 
accomplished in longe r time hy some institutions which 
had no other ostensible motive than the protection and ele
vation of the laboring class . T o establi sh 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 we re di scharged an average of 300 men a month . 
Now, with over 200 per cent more men in employment, the 
monthly discharges are not wi thin 30 per cent as g reat as 
eight years ago. 

It is important to point out in this connection that thi s 
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 benefi ts, furnish ed 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 thi s corporation alone. 
It is unique in th e 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 
a nd employees, an appeal to manhood and to the individ-



OCTOBER 5, 1901.] STREET RAILWAY JOURNAL. 399 

VIEW ON BROADWAY, NEW YORK, NEAR POST-OFFICE 
t 



400 STREET RAILWAY JOURNAL. [VoL. XVIII. No. 14. 

ual's better side will , in the long run, be successful. I have 
seen very small results from efforts at combining men in a 
sing le 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 patro nage of any kind. There is no com
pulsion ex ercised on any of the men employed on the 
Metropoli tan property to join the association, and mem
bership in it secures no kind c_, f immunity. It in no way 
affects the relationship between the company and its em
ployees, which is based upon the contribution of effici ent 

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 ineffici ents, 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 oi the company have been 
o rg anized 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 stri cter and more easily enforced; 
that the status of the men has, fo r the first time in this kind 

Stt.eet Railwau-Jou,:na{ 

of employment, been so fi xe,l that 
it can be terminated only by mis
conduct on their part, and that a 
great mass of men has been eman
cipated from the whimsical tyranny 
of small sub-officials. With us, 
wh en a man is di scharged, he 
knows the reason , and only in most 
aggravated cases is he discharged 
fo r a fir st offense. Complaints are 
always investigated, the men are 
given a hearing , and the condition :; 
surro unding the offense are always 
taken into consideration . 

A mong the most sig nificant re
sults of thi s 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, ri sen from an 
average of something like nine 
months to about eighteen months. 

\ Vith the introduction of elec
tri city and the adoption of entirely 
new mechanism, it became neces
sary fo r us to open a sch ool of in
struction, since there existed no
where a body of men skill ed in the 
handling of vehicles thus con-
t roll ed, and out of this neces

DI AG RAM SHOWING ORGANIZATION OF METROPOLITAN STREET RAILWAY COMPANY 

sity has grown a school of prepa
ration which might be · called a 
street railway kindergarten. A p

service on the one hand, and just treatment and prompt 
payment of wag es on the other. 

v\Then I orig inally took charge of the operation of the 
Metropolitan system, as it th en exis ted, in 1893, I made 
many investigations, among others, one concerning the 
method of recruiting the working fo rce, and I fo und, as 
was to be ex pected in a mass of properties developed by 
different interests and conditions , a g reat vari ety 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 fro m th e numerous discharges, it 
was evident that unless some reform was inaugurated, t he 
supply of male individuals available fo r 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
fici ency and loyalty. It soon became known that any man 
within certain age-ranges, of good physique and intelli-

plicants fo r appointment, having compli ed with the con
ditions precedent I have just named, are sent to thi s 
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 hst, 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. He 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 efficienc y, 
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 th e effec t 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. vVith us , computing on a mileage basis, the 
result has been that the corporation now furni shes 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 
is 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, I 5 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 RAIL-

WAY JOURNAL, in September, 1896, I give, on the opposite 
page, a graphic scheme of the interdependence of the 
various departmen t 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 bears 
in mind that each of the underlying companies, if properly 
organized and managed, should support, down to a certain 
point, a similar staff. 

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 
subj ect 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-nu rsing as by 
abnse, 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 you get is at least healthy and reliable. 



TRANSFERS AND TRANSFER PROBLEMS WITH 
SPECIAL RELATION TO NEW YORK 

BY OREN ROOT, JR. , 
Assistant General JlI a11agcr, Metropolitan Street Rail-way Company rr HE 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 fr ee tickets they would greatly 
increase the net earning capacity of their lines. This feel
ing, I believe, has Leen brought abuut 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 mmds 
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 calculate the dollars and 
cents which any indirect source of revenue is 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 t ransfer system has 
been a most potent factor in its enormous growth . This 
is, of course, a personal opinion only, and may seem highly 
unorthodox. Neverth eless, the experience in New York 
tends to show that in that city, at any rate, the liberal sys
tem of transfers adopted and in fo rce 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. 

\ Vhen 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 fo resee 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 trans£ er privileges allowed 
were the product of consolidation; they were due partly t o 
a desire to meet the competition of the elevated roads and 
partly to allow the people of New York to share in the 
benefit::; of the consolidation which had just been effected. 

Line after line was subsequently taken in by this company, 
until to day th ere 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 A venue system (including the Forty
Second Street, Manhattanville & St. N icholas A venue 
Railway and the Dry Dock, East 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
fo re they came under the control of the Metropolitan they 
had made a contract for th e 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. 

vVhen 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 th e stree t ; these agents were placed at the 
heaviest transfer points, where it was considered that the 
work was too burdensome for th e conductors. The ob
ject which the officials of the company had in view when 
they first established the system was to pick out c~rtain 
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 th e 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 fac e 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 !:>ingle 
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 M etropolitan had developed after 
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the seven or eig ht years of consolidation, with its imp::ove
m ents in motive power and in general traveling facilities. 

As a result of this growth, the orJinary 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. M adison Avenu e, in horse-car days, jus!. pre
vious to electrical equipment, issued about 15,000 transfers 
per day. It now issues 75,000. 

These statistics are given to show that the problem pre
sented, and consequentl y its solution, made the question an 
entirely different one from that where a much smaller 
traffic is concerned. T he minute details called for in 
issuing transfers and the t ime which would be required if 
th ey were all properly fo llowed by the conductor, made the 
Stedman ticket, in m y opinion, of no more value as a safe
guard on the Metropolitan lines than a piece of paper with 
nothing printed upon it , but g iving the holder an unlimited 
privilege o f riding in any direction over all the lines of the 
company. 

The conducto1·s upon the Metropolitan lines were the 
first to appreciate this condition. The company laid down 
certain rules which they were supposed to fo llow. They 
were expected to punch the hour, fif teen-minute limit, 
month, da te and the junction upon these tickets; four dis
tinct markings in all. The imposibility of doing this 
properly soon became obvious. In the fi rst place, with 
plenty of time and with no oth er 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 work, such punching as was neces
sary to make this ticket of any value at all was practically 
out of the question. T he consequence was that most of 
the transfers issued were either carelessly or improperly 
punched, or no t punched a t all. T he conductors receiving 
such transfers had littl e time in which to examine them as 
to how they were marked , and even if this had been 
possibl e, the fact that the transfers were known to be often 
not correctly punched prevented the company from draw
ing the line cl osely as to the non-acceptance of trans fers 
not presented at the proper time and place. I n other 
words, the company had a transfer system which was per
fectly correct in theory, but which it was absolu tely im
possible to work in practice. 

One might argue that the conductors should be made 
to punch the transfers correctly, and should be requ ired to 
accept only those presented at the hour and place indi
cated. The answer to this is that the chances were that for 
every ticket which the conductors punch ed properly they 
would miss a cash fare. 

A nyone who has patronized !he street railway lines of 
New Y ork to any extent can app reciate hmv little time a 
conductor has to take pains in punching out a long i1st of 
items on a transfer t icket. To illustrate the conditions 
which existed , F ifty-Ninth Street, which is one of our 
busiest crosstown lines, may be taken . This line is short, 
but has a number o f intersecting north and south lines. 
O ne conductor alone on this line would frequently issue as 
high as 1400 transfers a day, or 140 per hour. During the 
first six months of 1900 2,899,601 cash fares were paid on 
th is division and 11,655,784 transfer passengers carried. 
T he consequences o f such a condition are easily seen. The 
offi cials could not compel the conductors to punch their 
tickets properly or instruct them to place any reliance upon 
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 valuel ess. 

It might be well, before giving concrete examples of the 
way the old transfer system worked, to mention fo r 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. 
T he crosstown lines have from 1¼ single to 5 miles of 
single track, and the north or south lines from 15-½ 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 
g reatest abuse, errand boys and others would start from 
the downtown end of the Fourth Avenue line, as seen by 
th e accompanying map of our system, ask for a transfer at 
Fifty-Ninth Street or other crosstown line, and return 
clown L exington Avenue almost to the starting point. The 
large number of north and south lines close together which 
this company owns, of course, made t ransferring back and 
forth up and down town easy, 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 du e 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 tran sfer system fo r the past four
teen years is shown by the fo llowing table: 

Ji T RANSFER P ASS ENGERS 

Paying P asse ngers 
Average 

YEA ~* F a re 
T ora! N umber P rop. to (Cent s) 

T o tal N u m her P ay ing 

- ---- -

19'.)0-1901 .. . . . . .. .. 303,418,360 175,640,150 56 l~ 3.16 
1899-1900 .. . . . .. . . 297,254,58~ 155 ,506,578 34.34 3.28 
1898-9Q .. . . . ... .... 266,270,268 134,868,716 33.62 3.31 
1897-98 .. , . . . · · · · · · 206,94<),197 90,~80,411 43 3.48 
189':i-97 ............ 177,338,677 56,929,6rr 32 3.78 
1895-96 ...... · · · ·. · 145,965,251 28,450, 9915 19 4.18 
1894-95 .. .. ~ ...... 109 686,472 9,671,697 9 4.59 
1893-94 .. ......... 107,036,524 5,306,65,1 5 4.76 
1892-93 ............ 63,on,78s 3.20,,8, 2 .'i 4.76 
1891-92 ........... 45,239,670 2,645, 800 6 4.72 
1890-91 ............ 39,971,929 2,766,080 7 4.68 
1889-90 ........... 39, 571,464 

i 

2,52~.2~9 6 4.70 
1888-89 ............ 37,386,809 2,206,866 6 4.72 
1887-88 ............ 37,3i8,730 r,996,87 l 5 4.75 

· ,. Years ending June 30th, except ISSi-88 and 1888-99, which end ed Sep te mber 3011) • .. ., 

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 probl em 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 A venue, 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 gree!1 
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 th ~ crosstown 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 below 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 ~een how neJr to
gether the crosstown lines are in the southern portion of 
the city. R etransferring 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. The system of re
transf erring on the four cross-
town lines just spoken of has re
duced the number of transfers 
issued by the crosstown lines im
mensely. For example, Fifty
Ninth Street now issues 10,000 

to 12,000 transfers per day, as 
against 70,000 under the old 
conditions. 

public. The change to both public and conductors was so 
radical that it was not without some misgivings as to its 
smooth working that it was started. The 4000 conductors 
who are employed on the Metropolitan system proper 
were fully instruct ed as to their duties, and the public was 
informed of their privilege through notices posted in every 
car of the system, with the result that upon the Sunday 
upon which it started there was not a single hitch. It is 
especially g ratifying to the public, we have fou nd, from 
the fact that th ey now understand exactly what privileges 
they have, and there are no di sputes arising between the 
conductors and patrons as to whether or not they should 
be g ranted retransfers; in fact, the whole system has 
worked so smoothly that a great many of the points which 

5 6 

8 9 1 ---1 1 12 AM 

In working out this system, 
it was desired, and, indeed, it 
was absolutely essential, to 
lighten the work of the con
ductors, so that they could de
vote more time to their other 

GREEN TRUNK LINE TRANSFER ISSUED BY CONDUCTORS. ACTUAL SIZE 

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 elate 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, 

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 fifte en. The necessity fo r checking the tickets is 
almost entirely eliminated, as every clay's tickets are ab
solutely distinct from those of the clay before, and what
ever fraud may be committed with the ticket to-clay can-
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they have simply to punch the 
time, which can be done at their 
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,ancl can be punched rapidl y 
without danger of mistakes. The 
junction point on the cross
town lines is not punched at 
all, because a person receiving 

WHITE CROSSTOWN TRANSFER TICKET ISSUED BY CONDUCTORS. ACTUAL SIZE 

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 usuall y ride longer 
distances, there is not the same necessity fo r it , as the con
ductors have more time to punch the one additional space. 

The system as described was inaugurated on the I 2th of 
last May, and, as stated, has more than met the expecta
tions of the company, and has proved satisfactory to the 

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. 

W e still continue to have agents at our heaviest transfer 
points, but we have been able to do away with about tvventy 
on account of the decrease in the work of the condu ctors 
by the simplification of the t ransfer system. This qnes-
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t ion 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 

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

conj ecture. 'vVe 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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BACK OF A. M . TRANSFER ISSUED BY AGENT. 
ACTUAL SIZE 

transfers. When cars are passing a given point on sixty
seconds headway, twelve hours a clay, 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 th e agent. T he saving in 

immunity from missed fa res 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 4000 conductors to fifty or sixty in-

BROADWAY LINE 
ME:TROPOLITAN ST. RY. CO. 

Cood only on Date of lasue for ~ continuous ride 

At Junction of Prince & Broadway 
EAST on PRINCE STREET 

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 clanger 
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 only 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 h ave been fo und most desirable here would be ap
plicable in any oth er city. The conditions on the Metro
politan system, caused by the shape of the city, the 
enormous traffic down town in th e 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 Engineer, Metropolitan Street Railway Co11ipany 

T
HE Ninety-Sixth Street power house, which now fur

nishes power for the Metropolitan Street Railway 
lines, was described in the March 3, 1900, issue 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 obtained 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. \Vhen these large 
units were first built there was . rriuch speculation on the 
part of some engineers ( and possibly by the manufactur
ers as well) as to whether there would soon be any ex- · 
tensive market for generators as' large as 800 kw and 1500 
kw. The large number of orders that were taken within 
sL: 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 
rJolyphase 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 both of these cases the 
total amount of power generated is large, compared with 
that used near any one center. Hence the general statement 
can he made that so far practice has shown polyphase dis-

tribution for electric railway purposes to be most suitable 
to locations where a large 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
ual 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-cun ent 
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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 feeder s 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-

watt of output depends on the type of apparatus employed, 
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 
mom, 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 TH E NINETY-SIXTH STREET POWER STATION, METROPOLITAN STREET RAILWAY COMPANY. 

THE SWITCHBOARD GALLERIES AR E 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 consider ed, amounted to probably ro 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 $90 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 imagine. For example, 
the space required per kilowatt of capacity in the Ninety
Sixth Street power house of this company is r .24 sq. ft. 
for boiler and engine rooms together. Of this, .68 sq. ft. 
is 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 
for by the original plans, the boiler room takes .58 sq. ft. 
per kilowatt and the engine room .58, or r.or total for the 
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A VIEW IN THE NINETY-SIXTH STREET POWER STATION , M ETROPOLITAN STkl:J::T RAILWAY COMPANY 
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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 11 0th 
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 lari:;e 
electric railway plants. It will be found by such compa:;i
son that there are very few power houses that do not take 
more than twice the engine-room ground space per kilo
watt required by our stations, while five times as much is 
11.ot 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 maj ority of 
railway plants, where 1500 kw is the largest machine used. 
The 3500-kw unit is in itself proportionately larger t11an 
the 1500-kw, but the passages around the latter must Le 
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 in 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 r 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 sti ll comes below the usual figures for 
direct-current plants using units of 1500 to 2000 kw or less. 
In this connection 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 

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 rooo 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-

A.,(J. ,.·"·~ 
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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 vs. 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 station only is employed, to take every precaution so 
that trouble at one point wi ll not disable the whole gen
erating or di stributing outfit , and thus paralyze the whole 
system. In both our Ninety-Sixth Street station and 
Kingsbridge station the arrangement of apparatus is rnch 
that there are practically several stations under one roof. 
This subdivi sion holds from the boiler room to the switch-

usually occur at a manhole) wi ll 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 N inety-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. Whi le 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 bus-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 0 11 

different sections of the feeder board. Probably the great
est point of danger is where the high-tension feeders !eave 
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 lo~d is 
constantly growing, and it is only recently that anywhere 
near its calcu lated 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 
N inety-Sixth Street station of this company 180 mea, as 
follows: 
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STEAM DEPARTMENT. 

Engineer in charge of power house ................. . 
Assistant engineers ................................ . 
Other engineers ............. ...................... . 
Oi lers ............................................ . 
\Vipers ........................................... . 
l\lachinists .................................... ... . 
Machinists' helper s .................. . ............. . 
Laborers ... . ................................ ..... . 
Rigger 

DOILER DEPART MENT. 

\Vater tenders 
Stoker operators ......... .. ........ . ........ ...... . 
Coal passers or assistant stoker operator s ........... . 
Boilermaker ...................................... . 
Boilermaker helpers ............................... . 
Boi ler cleaner .................................... . 
Boiler cleaner helpers .............................. . 

ELECTRICAL DEP.'\RT l\IENT. 

Foreman (on day watch) .......................... . 
Ass istant fore man (other two watches ) ............ . 
Switchboa rd tenders ................ .. ............ . 
Dyn a1110 111en ..... . ................. . ...... ...... . 
\Vipers on dynamos .......................... ..... . 
Boys ............................ • • • • • • • • • • • • • • • • • · 

CO.\L HANDLLNG. 

Coal and ash handling fo rce ....................... . 

MISCELLANEOUS. 

Storekeeper ....... ..... ........................... . 
Tin1ekeeper ....................................... . 
Clerk ............................................. . 

2 

8 

35 
s 
➔ 

➔ 

7 

13 
27 
20 

2 

12 

2 

12 

3 
6 

3 

28 

7 

3 

Total all depart men ts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 

Some explanation is needed with this summary. As in 
all New York power houses, the men work three watches. 
or shi fts, of eight hours each. Beginning at the top of the 
list, the engineer in charge of the power house does no 
watch duty, as he has general responsible supervision. 
T he two assistant engineers do watch duty. T he oi lers, 
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 
tloor is divided into two nearly equal parts. One part con
tains fifteen boilers and the other fo urteen. E ach 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. 
T he 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 thi s for want of a better brief 
~esignation . Their duties are similar to those of the stoker 
operators. The coal and ash handling force gets the coal 
from the barges to the bin s 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. U nder this 
head come those who are learning to perform the duties in 
this department. 

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

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 lbs. per 
kw-hour. The coal which we use is buckwheat anthracite 
under half of our boilers and run of mine bituminous under 
the r emainder. 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 
q,ooo British thermal units per pound. \Ne make our own 
analysis of coal, oil and flu e gases. Every boatload of coal 
that comes to the dock has samples taken from various 
parts of it , which are mixed and an analysis made. The 
fo llowing analysis illustrates approximately the kind of 
bituminous coal we use: 

Fixed carbon ..................... ............ .. . 
Volatile matter ...................... . .... .... . . . 
Ash . ... ................ .............. ·· ·· · · · ·· · · 
B. T. U. per lb ................... , .............. . 

80.30% 
12.52 

7.18 
13,486 

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

T he 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 90 per cent. That is, there 
is less than 10 per cent difference between the wattmeter 
r eadings 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, deductin g engine friction and generator 
losses, would therefore be 20, which, reduced to pounds 
per ihp-hour, as steam engineers are accustomed to fig
uring, g ives the water consumption of the engines as 14.9 
lbs. per ihp-hour. Deducting the amount of water 11sed 
by the auxiliary engines, conveyors and stoker s, it is found 
that the water taken by the main engines per ihp-hour 1s 
between 13 and 14 lbs. 

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 
kept 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 m 
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. 

F lue-gas analysis is not worth anything unless samples 
are taken fr -~1uently. So far , we have confined ourselves 
to taking samples of flue gases from each boiler room 
once during each shift. The stoker operators in each room 
are held r esponsible for the quality of the flu e 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 flu e 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 
best results it is the fault of the stoker operators. As yet 

we have not attempted to set up any standard for the 
stoker operators to maintain. T he following are fi!sures 
taken at random from our flue-gas analysis record book: 

Temper-
Kind of coal CO2 N, etc. ature 0 co 

Bitnmi11011s . . . . . . . . . . 5.6 79.9 535° 14-4 O.I 

Hard buckwheat No. r. 8.8 79.7 540° II.4 O.I 

Bituminous .......... rr.6 80.7 525° 7.6 I.O 

Hard buckwheat No. I. 8-4 78.8 470° I r.8 0.0 
Bituminous . . . . . . . . . . 8.5 10.7 o.r 80.7 560° 

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

In conclusion it may be said that the operation of a 
station the size of our N inety-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 
on 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 DIST RIBUTION 
THE METROPOLITAN STREET 

SYSTEM OF 
RAILWAY 

YORK COMPANY, NEW 
BY W ALTER A. PEARSON 

E lcctr£cal E ngineer, Metropolitan Street Railway Conipany 

TH E electrical di stribution of the Metropoli tan Street 
Railway Company is di stinctive as being the largest 
polyphase alternating-current distribution fo r rail

way purposes yet put in operation. It is a lso notable on ac
count of the large amount of energy di stributed per square 
mi le of the terri tory served, due to the heavy t raffic and the 

now in operation. \Vithout going into the plans in detai l 
it may be said that the preliminary est imates 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 alternatino
current plant with six sub-stations and all feeders for ; 
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large number of lines. in any given area. T he di stribution 
of electrical energy to large city street ra ilway systems has 
in the U nited States heretofore been done entirely with 
direct current, except in a few cases where water power has 
made an alternating-current transmi ssion and distribution 
desirable. Although the question of alternating versus 
direct-current di stribution is still an open one in the minds 
of many electrical engineers the situation in New Yark 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 curr ent from two direct-current 
stations. T he other was the alternating-current plan of 
distribution with sub-stations as afterward adopted and 

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. T he 
territory served is about 9 miles long and aver ages 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 us~d by the company fo r 
other purposes. 

The foregoing figures are sufficient to show in br ief why 
t he 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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lt remains now to discuss the distributing system as it 
exists and is operated to-day. T he apparatus installed at 
the Ninety-Six th Street power house and the sub-stations 
supplied by it were described in the STREET R AILWAY 
JouRNAL of March 3, 1900. R epetition of that is unneces
sary except to outline our system briefly. Current is gen
erated by 3500-kw generator s, 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 
cycles. This is conducted by underground cables to seven 
sub-stations, as seen by the accompanying map of the sys
tem which shows the location of the power house, sub
stations and electric lines supplied. The sub-stations are 
of the following capacities : 

Location Present capacity Ultimate capaci ty 
146th St. and L enox Ave . .. 4 990-kw rotaries 
129th St. and Ams'dam Ave. 4 1000 " 
96th St. and I st Ave. . . . . . . . 3 990 
65th St. and 2d Ave. . . . . . . . 3 1000 
50th St. and 6th Ave . . . . . . . 6 990 
25th St., bet. Lex. and,3d Ave. 3 990 
15 Front St ... .. ..... . . .... 4 990 

4 1000-kw rotaries 
8 990 " 
7 990 " 

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, ~nd not 
only is an oil circuit breaker put in each feeder, but another 
oil circuit breaker supplies each group, so that each feeder 
is controlled not only by the group circuit breaker, but by 
its own. There are thus two chances to open the circuit 
on each generator and on each feeder. The oil switches 
have each of the three legs of the circuit placed in a sep
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 a ll the 
feeders in one conduit. The various feeders to a sub-sta
tion are al so supplie~I 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 swjtches 
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-VOL T CABLE. ACTUAL SIZE 

that has yet arisen. Several short circuits on underground 
feeders have been opened. In one case the cu rrent was 
probably not less than 2000 amps . At the sub-station ends 
of feeders are reverse current circuit breakers, which act 
in case current starts to flow back from the sub-station into 
a short circuit on a feeder. It was 
a question whether, wi th several 
feeders in parallel supplying a 
sub-station, a short circuit on one 
feeder 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. 'vVe have 
found that in some cases the 
fee der will be cut off before all 
the breakers supplyi ng the sub
station are open. In others all 
\\'ill be open. 

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 
minutes after being put in place, and before being put in 
service. 

Unlike the underground cables on the direct-current 
feede r 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 in 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-

A diagram of the 6600-volt 
feeder system has been shown. 
From the power house to the sub
stations to conduct the 6600-volt 

PERSPECTIVE VIEW OF 6600-VOL T CABLE. 

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 

@>:;i; 
SKETCH OF SHEET STEEL SHEATH USED AT MANHOLES 

OVER 6600-VOL T CABLES 

three stranded conductors, each equivalent to No. 0000 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 

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. It 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 ta 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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PAGE FROM FEEDER RECORD 
BOOK. ¼ SIZE 

the street. There are as 
many sheets in the record 
book as there are locations 
on the street at which duct 
sections change. This record 
book is supplemented by a 

feeder book, a leaf of which 
is also reproduced, and 
which g ives a key to the 
feeders, their place of be
ginning, ending and taps, 
if any. The standard feeder 
cable for direct-current dis
tri bution from the sub-sta
~ions is one of 1,000,000 
circ . mils, paper insulated. 
T his is for fee ders proper. 
~ub-feeclers running along 
the track to tap into the sec
tio ns of conductor rail in 
the conduit are 500,000 circ. 
mil. 

It sometimes happens that 
a ground occurs on the 6600-

volt fe eders, which is very small, and while it might play 
havoc with the servic~ if allowed to remain in the 6600-
volt lines, it is not suffi cient to allow a large enough flow of 

SEVENTH AVE, 

FIRST 

current when 500-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-

mary. The defect will usually show up so it can be found 
with this treatment. In connecting in new high-tension 
feed ers in parallel with those already supplying a sub-sta
tion, the simplest way of avoiding dangerous erro r in con
necting up has been fo und 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
erator, as the load ris es, and thereby compensate for the 
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DIRECT CURRE NT FEEDERS 
FROM SUB-STATIONS, 

METRO POLIT AN 
SRREET RAIL-

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 encl, and the direct-current supply 
was continued to them. They would, in such a case, run as 
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direc t-current motors, with the series winding opposed to 
th e shunt, and with the very weak fi eld that would result 
might r eaeh a dangerously hi6 h speed. As a temporary 
expedient, the ro tary converters were start ed with simply 
the shunt winding in use, and it was fin ally decided to do 
away with the complication of safety devices and the pos
sible troubles from leading and lagging currents due to a 
va rying field strength, and to operate all the rotary con
verters on the system as plain shunt machin es. Th e line 
loss on the direct-current fe eders is low enough, so that 
thi s is done without having an undue variat ion in vol tage 
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 . T his test is fai rly representa
tive of eonditions over the entire system, and is as good, or 
better, than on most systems suppli ed by compound-wound 
generators . This is, of course, due to the installation of 
pl enty of copper in the direet-current feeders, sinee the 
shunt-wound rotary has no ability to eompensate fo r line 
drop. 

In connection with each sub-station is a storage battery 
of a capaeity of about 25 per ceni, that of the rotary con
verter part of the plant. In charging these batteries a 
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. \ ,Vheth er charging or 
discharging the m om entary flu ctuations are smoothed out 
by the action of the battery. In addition to taking up 
fluctuations the battery is useful to tide over emergeneies, 
if there should be an interruption of the eurrent s:1pply 
from the power house , and it is al so used to take the entire 
owl ca r loacl ,·✓ h en th e alten nting current plant is shut 
< !own once every week fo r the dean ing of the hig h-tension 
switchboards, etc. 

The use of a storage battery in railway work does away 
with an equi valent 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 
clisplaees not only an equivalent generating capacity at the 
power house, but also the rotary convert ers and transform
ers necessary to delivei· that output to the line. 

The power factor which prevails on the system is not 
exaetly known in the absence oi the power faetor indi
cators, whieh we hope soon to J1a ve, but it is believed to be 
very near unity. \ Vhen rotary eonverters are installed they 
are tested to determine at what field strength they give 
unit y power fac tor, and th ey are th en run at that fi eld 
strength constan tly. It is possible that at times leading or 
lagging currents occur at a number of sub-stations at the 
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same 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 Lh e source of much specu
lation and argument. O n our system we have been able 
in every-day practice to come very near the rated efficiency 
of th e apparatus, as shown by fu ll load acceptance tests. 
The system being so 12.rge, it was possible to install large 
and effici ent rotary converters (990 kw being the standard 
size adopted). and at the same time to have rotary-con
verter units in suffici ent number at each sub-station, so 
that th e number in use could be acc urately adjusted to the 

.:; per cent to 7 per cent on different lines at various hours 
of the clay. 

It is the custom to read the recording wattmeters on all 
feeders, both altern at ing and direct-current, every hour. 
O f course effici ency figures are worthl ess, unless the in
struments from which they are obtained are acc urate. To 
keep as rn ;,m y instrument s as there are in the power honse 
and sub-stations calibrated so that their readings can l>e 
depended on, is no small task. There are about 750 switch
board in struments 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 h ence economi
cal, load npon them. The batteri es also aid in keeping an 
economical steady load on th e rotary converters and trans
fo rmers. \Ve have recording wattmeters in all the 6600-volt 
three-phase feeders, leaving the power house, and in all 
the direct-current bus-liars at the sub-station s. The dif
fe rence between th e readings of these wa ttm eters fo r any 
g iven period, of course, should g ive the effici ency o f that 
part of the di stribution which includes the high-tension 
feeders, static transformers, and rotary convert ers, but ex
clusion of th e storage batteri es, the batteri es being con
nected to the feeders outside the wattmcters. This effi
ciency is fCJ und from our reco rds to be 90 per cent to 9r 
per cent, T he loss in the hig h-tension feeders varies from 

voltmeters, and 282 are direct-current ammeters. To keep 
these in strum ents correct, t\\'o m en give their entire time to 
checking them. Especial attention is given to the record
ing wattmeters. The direc t-current ammeters in the feed
ers being used merely as indicators, not much attention is 
paid to their accuracy. The recording wattmeters are 
checked by mean s of a portabl e indica ting wattmetcr 
(which is fr equentl y standari zed) and a stop watch. The 
standard portable wattmeter being connected in circuit, the 
revoluti ons made by th e \\'attmeter for a definite time arc 
noted, and , the load being known, th e proper number of 
revoluti ons can be calculated and compared with those 
actually obtained. 

The load carried liy the various sub-stations is indicatcll 
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by the load diagram on the previous page, which shows the 
load on each for twenty-four hours . The maximum output 
is at about 6 :55 p. m., and reaches 22,oookw. 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 
in 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 r:umber 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. 
T his 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-

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 
not\\:ithstanding, 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 :ind 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 RaiZ.Zrny Company 

l 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 . \Vhile this is a common practice, it is carried out 
on the l\Ietropolitan sys tem to a greater extent than on 
the majority of roads. \Vhile 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 number of electric cars in actual operation at 6 o'dock 
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. 800 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 tab]es are 
given, showing the number and kind of car equipments 
now 111 use: 
TYPES AND EQUIPMENT OF THE METROPOLITAN STl{EET 

RAILWAY CARS 
Type of equipment 

Gen. Elec. \1/estinghouse 
Style of car Tot. No. ,..----"-----. 

Single-truck box ... , 769 
Single-truck open .. , 331 
Double-truck box ........ 844 
Double-truck open ....... 435 
Double-truck combination 200 

2579 
Express cars . . . . . . . . . . . . IO 

Sweepers . . . . . . . . . . . . . . . 58 
Plows . . . . . . . . . . . . . . . . . . 12 

800 IOOO 

586 
331 

IO 

46 
12 

Freight cars............. 2 2 

Sand cars. . . . . . . . . . . . . . . 16 16 

* Four-motor equipments. 

57 

600 
t 165 

125 

38 56 68 69 
183 

150 *94 
135 

60 IS 

12 

t One hundred and thirty-five er1uip111ents changed from box to 
open cars each spring. l\Iotors 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 G. E. 1000 motors for 
short , sing-le-truck cars, and two G. E . 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 Peckham, although there are some 
Diamond and Drill. The Sterling brakes and fare registers 
arc used in all the l\I etropolitan cars, with some New Haven 
registers on the Third A venue Railroad. On the Broad
way line the Sterling fender is used, and the Consolidated 
fender on all the other lines. The wheels are suppl ied by 
the Rochester and New York Car Wheel Works. The 

GRAVITY BRAKE RELEASE 

sweepers were made by the Taunton Locomotive vVorks. 
In 1897 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. E. 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 di d 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 

place of the old 290-lb. wheels, and 4-in. axles in place of 
the 3~-in. T he motor suspension and plow frame attach
ments were then put on the trucks. The car bodies were 

put in the carbuilding shop, where 
th e ceilings had to be torn down 
fo r running the elect ri c light wires, 
an<l after the former were replaceJ. 
the fl ooring was taken up . 

T his part oi 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 g ri p. In order to get 
in two trap doors at the ends the 
old cross beam$ ancl ti e-rods had 

METHOD OF SUPPORTING PLOW ON PECKHAM SINGLE TRUCK 

to be moved to make room for the 
three trap doors n ecessary. Two 
of these trap doors are for the mo
tors, and the third for the plow, as 
we call the unclergrottnd trolley of 
this system. T h e floor being 
completed, the car was again g iven 
over to the wireman to finish the 

cars. O wing 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 
equipments from starting the car so many times per mile is 
corresponding ly great. On account of this fact it was 
fina lly decided to use the G. E. 57 motor on the double
truck car s, and place the 1000 motors on the single-truck 
car s, which were changed from cabl e to electricity. 

T he 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 .<;0011 as these were ready for operation 360 box cable 
car s were taken into the shop to be rebuilt for electric cars 
t<, go in service the coming winter. All these are expected 
to lie finished by about Nov. I. These car s had first to be 
stripped of all the old grip mechani sm, and the gas lig hting 
an d hot water heating equ ipment. T hey were then turned 
over to the truckmen and the brake mechanism was 
changed. N ew wheels, weighing 300 lbs., were installed in 

PITS FOR WHEEL RENEWAL 

wi ring fo r the motor. I t was then put in the paint shop. 
Our standard brake mechanism may be of interest to 

other rai lway men. It requires no release springs, as the 
weight of the beams and shoes serves to release the brakes. 
1\ 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 ang le. The ends of the beams are bent cor
respondingly, so that when the brake is released the beam 
drops by its own weight down foe incline of the guides, 
and leaves the shoes free from the wheels. The Sterling 
brake staff and cha in is used fo r all our cars. This device 
is almost too well known to need furth er description. 
T he presence of a double chain is an element of safety on 
all grades. 

The step-li fter, with which most of our open cars are 
equipped , is a device peculiar to our road, but under our 
conditions has undoubtedly paid for it self 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 fr ont platform. On some lines this 
device is used frequently. Vv e 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 sig nboard is 
used, mounted on an axle, geared by a beveled gear to a 
hand wheel, as seen in the accompanying engravings. A ny 
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 r evolving part of the sign. 

\Vhen this company assumed control of the T hird Aven ue 
Railroad a new problem confronted us. \Ve found ou r
selves with one hunclrecl long box cars, with cross seats, and 
with car bodies 32 ft. long. T hese cars are equipped with 
four \Vestinghouse 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 thi s we have, during the past 
summer, taken the three seats out of each of the four cor 
ners of the car, and in their place inserted side seats. T he 
seating capacity is not materially lessened, while the stand
ing room is increased about 7 5 per cent. This change has 
also had a good effect on the li fe of the motors and con-

SIGN ON CAR 

trolkrs. as the motormen do not abuse them as much 111 

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 clays to 
two weeks. A t the line of slot rails there are placed over 
the main plate two clips, ca lled wearing plates, which are 
renewed as often as necessary. T he body of the plow 
which passes through the slot is composed of three pieces 
of sheet stee l, with space between them fo r the flat insulated 
wire to nm clown to the contact shoes. The latter are 
fastened directly on springs, and two flexibl e conductors 
run to each shoe, as it was fou nd that one 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 fo r sprin g support. The plow is taken off 
the car when any repairs are to be made on it. W hen 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 electri c cars for our system arc housed in twelve dif
fe rent car houses. At all of these car houses the ord inary 
routine of inspection and repairs is carried on. ln the fo l
lowing li st the number of cars mcntiunc:d as operated for 

REPAIR PIT AND HYDRAULIC JACK 

each car house is the number operated out of the house 
each day, and does not include the number stored. vVhen 
spec ial mention is made of the work done at a car house it 
is where faciliti es exist for doi ng more than the ordinary 
routine of work. The electric car houses are as follows: 

O ne Hundred and Forty-Sixth Street and Lenox 
,-\ venue. Paint shop, armature winding and plow repairs; 
total capacity of the house 460 cars; 200 cars operated. 

N inety-Sixth Street and Second "\ venue. Paint shop; 
total capacity 400 cars; 220 cars op(:ratecl. 

N inety-Sixth Street ancl L exingLon Avenue. Paint shop; 
total capacity 255 cars; 175 cars operated. 

Eighty-S ixth Street and :.\ladison Avenue. Inspection 
and storage only; repairs at T hirty-Second Street; 50 cars 
operated. 

T hirty-second Street and Fourth Aven ue. Repairs for 
Eighty-Sixth Street and heavy work fo r Twenty-Third 
Street. Ninety cars operated. 

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

Fiftieth Street and E ighth Avenue. Seventy-five cars 
operated. 

SIGN TIPPED TO SHOW LAMPS AND M ECHANISM 

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

Porty-Second Street and North River. Storage battery 
ca r house; 50 cars operated. 

Un e I-I unclrecl and Twenty-N inth Street and Third Av
u m c. Docs all heavy work fo r S ixty-Fifth Street and 
L\mstcrclam Avenue car houses. Total capacity 300 cars; 
roo cars operated. 
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Sixty-Fifth Street and T hird Avenue. Carpenter shop. 
Tota l 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 r epaired, 
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 ARM ATURES 

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 
r epair pit. Three men are placed in an inspection pit of 
this kind. In case car s 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 shoes 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
aged wheels, defective gong or loose truck bolt s. An in 
spectinn pit is the length of one car. No repair work is 

<lone in the inspection pit. If any work is needed the cars 
are r un over a long repair pit in the back of the house. 

Every two months cars are taken in for general over 
hauling. At thi s t ime the armature bearings are usually 
renewed, and somet imes the axle bearings . T he 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 put s a hard poli shed surface on the babbitt , has led 
the company to put in a machine fo r this purpose. Some of 
the trials made on bearings so treated have resulted in a run 
of one yea r for an armature bearing without excessive 
wear. T he results are, no doubt , clue 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 . 

A ll overhauling and inspection in all our car houses is 
done from the pit. vVheels are also renewed from below, 
and ca rs are never taken off of smgle trucks, though cars on 
maximum tract ion trucks are sometimes li fted free of the 
trucks. T he arrangement of the pits fo r wheel renewal in 
our car house at Ninety-Sixth Street and Second A venue 
is shown in one of the accompanying photographs. T he 
track has removable sections, according to the usual cus
tom, and wheels are taken out by a jack, which is on a truck, 
as seen. The pit through which the wheels are removed 
li es at r ight angles to the regular inspection pit. The pits 
in all our car houses are 5 ft. deep in the clear, and 111 a 
majority of cases are equipped with hydraulic jacks. All 
electric light wiring in the pit s 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 electr ical department are collected from the 
va rious car houses by a fre ight car which has a crane on 
each sic.le. Armatures are placed in boxes for such ship
ment. O ne of these cars is shown her ewith . 



THE NEW YORK RAPil) TRANSIT SUBWAY 

T
H E R apid Transit subway, now under construction 

in New York City, is the result of a long de
mand on the part of the public fo r more and 

better rapid transit fac ili ti es for the long distances 
that must be traveled by those going from the down
town or southern end of th e island to Harlem and 
the Bronx to the north . T he transit fac iliti es in New 
York have never been abl e to keep pace with the needs 
of th e city . A lthoug h th e im provements have been 

Water prool'ing 'l'he 111inim11m t!Jid,.ucs3 uf thi.i layer of concrt>tc to be SI' 
in had ~J'uund this thicknei:lS will Le in crl'UseJ., 

CROSS SECTION 

A review of all the schemes for tmddg round and ele
vated roads that have ever been proposed would require 
several volumes. Agitation fo r more rapid transit lines 
has been more or less violent for many years. The first 
movem ent of the kind that amounted to anything, ex
clusive of the street railway lines, was the passage of the 
elevated railway act of 1875. Under this law the present 
elevated roads were completed in 1878 and 1879. It is 
questionabl e wheth er New York will ever see agarn the 

,~~:tt~~!tE~~-~,, ,~~ ½,Ti, ,,,J,. 
~e~crrcdtl1t' ruufmil.) 

Le ma.de fl.a.t as ::ihow 11 hy 
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FIG. 2.-STANDARD CONSTRUCTION FOR DOUBLE-TRACK SUBWAY 

rapid in the surface lines the last few years and th e Man
hattan E levated has extended its lines and is now equip
ping electrically in order better to handle its business, the 
physical limitations under which both surfac e and elevated 
lines must necessaril y labor in N ew York City make them 
inadequate to the growing demands made upon them as 
the population increases and th e number of long-haul pas
sengers becom es g reater. 

inauguration of a ,·apid tran sit sy"stem that will be such a 
marked improvem ent over previous methods as were the 
elevated roads at the time they we re start ed . That the 
present subway system , when compl eted , will offer m uch 
fas ter service than anything now avail able is, however, 
certain . T h e island of Manhattan is so long and narrow 
that th e build ing 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 bnilding founda
tions and with underground pipes and 
structures . As said before, under
ground schemes without number have 
been proposed. 

In April, 1890, Mayor Hugh J. 
Grant appointed a commission to 
select rapid transit routes for the city. 
This commission consisted of Orlan
do D. Potter, \Villiam Steinway, 
Charles Stewart Smith, J ohn H. 
Starin and August Belmont, chair
man. This commission did a great 
deal of work and considered many 
different 1·outes and tunnel schemes. 
ln July of the same year it made a 
final report to the Mayor, in which a 
fo ur-track underground road was 
recommended. This ended the work 
of that commission, and, in formal 
compliance with the statute, fifty 
reputable householders made applica
tion to the Mayor, reciting the need 
of such a railway in New York City. 
The Mayor then appointed as com
missioners \ ,Villiam Steinway, John 
H. Starin, Samuel Spencer, Eugene 
S . Bushe and John H. Inman. The 
Council selected as a sixth member 
John N. Bowers. This comm1ss1on 
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 enterprise under the conditions 
offered, and no bids were received. 
The work of the commission, there
fo re, 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 
fo r 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 board. No city or S tate officer has 
any power of removal. T he commission was author
ized either to sell the franchise or to provide fo r owner
ship by the city. The latter question was submitted to the 
vo ters in November, 1894, and resul ted in a g reat ma
jority for municipal ownership. Th e commission orig
inally consisted of J ohn H . Starin, vVilliam Steinway, J ohn 
H . Inman, Seth L ow, J ohn Claflin and , ex-ofiicio, Mayor 
T homas E. Gilroy, Comptroller Ashbel P. F itch and A lex
ander E . Orr, president of the Chamber of Commerce. 
There have been various changes, and the board now con
sists of Alexander E. O rr, Geo rge L. Rives, John H. 
Starin, Woodbury E. Langdon, Charl es Stewart Smith 
and Mayor Van W yck, Comptroller Coler and President 
Morris K . J esup of the Ch amber of Commerce. 

The commission decided upon routes and definit e en
g ineering plans for the subway system , and Nov. 13, 1899, 
called for bids for its construction. A ll th ese eng ineering 
features were the ,vork of the chief eng ineer of the Rapid 
T ransit Commission, William Barclay Parsons, and an 
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able corps of ass istants. T he plan under which bids were 
r equested provided fo r the building of the subway accord
ing to th e 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 fo r fif ty years, must provide the rolling stock 
and motive power himself, and pay a rental to the city of 
an amount equal to the interest on the bonds plus r per 
cent fo r a sinking fund to be used to retire the bonds . At 
the end of fo rty-five years it is calculated the bonds will 
have been paid off . \Vhen the contract expires at the 
end of fifty years the city ag rees to buy the rolling stock 
and oth er equipment from the contractor at a price to be 
agreed upon by a rbitration . By this plan the city in fifty 
years becomes th e owner of a rapid transit subway with
out any cash outlay, and assumes no fi nancial burden ex
cept that it stands behind the bonds in case the contractor 
fails and is unable to pay the interest on them. T he con
tractor is thus able to secure money at a lower rate than if 
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FIG. (i.- STEEL FRAM EWO RK FO R FOUR- TRAC K SU8W A Y 
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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 franchis e 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. O ne was by A ndrew O:1der-
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FIG. 7.-DEEP TUNNEL WORK 

clonk ; the other by John B. McDonald . Mr. McDonald 's 
bid was for $35,000,000, and was $4,300,000 lower than 
Mr. O nderdonk's. The commission met and decided to 
award the contract to Mr. McDonald, Jan. 16, 1900. The 
contract was sig ned Feb. 24, 1900. It was an impressive 
event , second onl y in that respect to th e formal beginning 
of work, which took place March 2 ..j. , 1900. 

John B. McDonald is a well-known contractor, who had 
the backing of the banking house of August Belmont & 
Company. A ugust Belmont & Company organized a 
company to furni sh the necessary bonds for the faithfu l 
perfo rmance of the work. T he city now has in cash ancl 
securi t ies $8,000,000 fo r that purpose . 

The Rapid Transit Subway Construction Company wa.<.. 
fo rmed by A ug ust Helmont & C•Jmpany to fi nance the 
construction of th e Rapid Transit subway under J oh n B. 
l\IcDonalcl 's contract. lt alsu ,rill, it is unclerstoocl, 
operate the system wh en it is completed. T he pre~iclent 
of the company is A ug ust Belmont, son of the A ugust Bel
mont who was on the Rapid Transit Commission of 1890. 
T he family has been prominent in New York banking cir
cles si nce 1837. \\Talter G. Oakman, vice-president of th e 
company, is president of th e 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 und er General Manager E. 
P. Bryan, formerly vice-president and general manager of 
the Terminal Railway Association of St. Louis. S. L. F. 
Deyo is chi ef engineer, and has ch arge of the construction 
of the subway. John Van V lcek is m echanical engmeer. 
L. B. Stillwell, who is also consulting electr ical enginee: of 
the Manhattan Railway Company, and had charge of the 
electrical installation of the Cataract Construction Com
pany, was selected as electrical director, and acts in an 
engineering capacity with M r. Bryan in the equipment of 

the road. A ll the work done by the contracting company 
is subj ect to the approval of the engineer of the Rapid 
Transit Commission, William Barclay Parsons. Asso
ciated with .1\lr. Parsons as consultants upon electrical 
matter s a rc Dr. Louis Duncan and Cary T. Hutchinson. 

The route of the subway now under contract, its profile, 
grades and di stance below the surface are shown in Fig. I . 

Lts do\\' ntown terminus is at the City Hall, from whence 
it proceeds north under Park Row, and then under E lm 
Street l which is a new thoroughfare which the city is 
openin g up parallel with Broadway) as far north as Union 
Square. From U nion Square it mns north under Fourth 
Avenue to the Grand Central Depot at Forty-Second 
Street, west under Forty-Second Street to Broadway, and 
north under Broadway and the Boulevard. As far north 
:is 104th Street there are to be four tracks, two for express 
and two fo r local trains. At 104th Street the routes branch 
into two two-track routes, one of which continues straight 
up to F t. George, and the other runs northeast to Bronx 
Park . There are, however, three tracks on the Ft. George 
line from 104th Street to 145th Street, and from 137th 
Street to 145th Street th ere wi ll be eight tracks, five of 
which are fo r 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 th e five stops will make this nm in seventeen 
minutes. This di stance is over 6¾ miles. O n the two 
branches all stations will be local except that there will be 
an express station at 157th Street. In laying ont the road 
as to g rades 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 arc 
imm ediately 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. Here 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 lbs. per ft. The track construction 
is not decided upon as yet, but \\ill be of som e form snnilar 
to that shown, ,vith steel ti es 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 

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 I sland R ailroad to determine th e 
track construction that will finall y be adopted. 

The standard steel and masonry construction for four 
tracks is shown in Figs. 4, 5 and 6. In all cases there is no 
partition between tracks. The whole subway is open , 
save for the lin es of support
ing columns. This is an 
i 111 po r tant considerati on 
where trains are to be run 
at such a high speed. A s 
electricity will be the motive 
power, the question of ven
tilation is not considered 
important. It is n ot ex
pected that the air in the 
subway will be clamp and 
cellarlike, because of the 
precautions that are being 
taken to exclude moisture. 

Park and Brooklyn City l-J all. As som e trains wi ll run 
clear through to Brookl yn, 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 th e express service which th e construction of four 
tracks south of 104th Street makes possible, the reducti on 

FIG. 10.-STRUCTURE IN MIDDLE OF STREET UNDER BOTH 
STREET RAILWAY TRACKS 

of schedule time under that of any existing route \\ ill be 
considerable. The tunnel to Brookl yn is also greatly 
needed, as the present bridge and ferry faciliti es are en
tirely inadequate to handle th e future traffic to Long 
Island. 

In n early all cases th e work is being carried on without 
interruptin g street railway traffic and by closing onl y one 
side of the street to team traffic, as in F ig. 8, which also 

shows th e overhead rope
way for handling material. 
There are a few places where 
both sides of a street are 
opened at once, and th e 
street railway tracks are 
supported in the middl e by 
a t emporary structure. Fig. 
9 is a view at Sixty-Second 
Street and Broadway at the 
bottom of the subway.show
ing a street raihyay track on 
temporary supports. Fig. 
10 is another view at the 
~a me place , sho\\ing both 
tracks and the steel struc
ture. 

Th e constructi on where 
th ere is a deep tunnel is 
shown in Fig. 7. This is a 
plain m asonry arch. Under 
the Harlem River two 
tubes, one for each track, 
are being built. 

FIG. I r. - COMPRESSED AIR HOISTING ENGINE FOR OVERHEAD 
ROPEWAY 

One of the first things to 
be done was the removal of 
all the sewers which would 
interfere with the work, and 

In addition to the route shown in Fig. I, on which con-
struction work is now under way at numerous points, an 
extension is to be made south from Park R ow on Broad
way to Battery Park, and th ence under the East Ri ve r to 
Brooklyn City Hall. From Brooklyn City Hall the ex
tension runs to the terminus of the L ong I sland Railroad 
a t Flatbush Avenue. Th ese new lines are shown lJy the 
inset map in thi s issue. There will be loops at Battery 

the building of such new sewers as were necessary to take 
care of the sewage left unprovided fo r b y the change. \Vork 
is being pushed all al ong the route of the subway by 
various sub-contractors, and a visi t to the places where 
work is in progress is most interesting. Different modes 
of procedure are adopted in various places. 

The method most frequentl y used in the o rdina ry sub
way work is to open up one side of the street for c1 dis-
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FIG. 13.-IN THE SUBWAY. STEEL AND MASONARY FINISHED 

FIG. 15.-TEMPORARY TRACKS AND CONDUIT RAISED ABOVE 
SURFACE OF STREET 

FIG. 17.-COMPRESSED AIR SELF-PROPELLING CRANE 

FIG. 14.-AT SIXTIETH STREET STATION 

FIG. 16.-DRIFTING UNDER PARK ROW 

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. Th e 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 foll ow the 
excavation up with supporting timbers. \Vhen the drift
ing has reached half-way under th e tracks the subway steel 
work and masonry are put in under th e half of the street 
that has been excavated , and th e surface of the street is 
restored to its original condition. Then the other half of 
the street is excavated and th e drift \\ Ork carri ed under the 

to catch as much of the rock loosened by th e blast as 
possible. Althoug h the blasts mak e littl e di sturbance, 
every precaution is taken with th em. Boards are put over 
the excavation . P edestrian s and st reet cars are kept off 
that part of th e stree t when a blast is fired. 

On E lm Street (Fig . 12), which is a new street which is 
being opened by th e city to parall el Droadway from Park 
Row to U nion Square, th e contractors have h ad full swing. 
The street having never been opened fo r traffi c, it could 
be gi ven fo r th e time being entirely to the sub way con
tractors. On portions of Elm Street the subway is ccm
pl eted so fa r as th e steel and masonry work is conce rned . 

FIG. 12.- 0N ELM STREET 

other street railway tracks to m eet the subway already 
finished under the other half of the street . The second 
half of the subway at that point is th en compl eted 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 ex cavation, Figs. 7 and I I . 

This and its hoist are operated from one end by a com
pressed-air hoi sting engine. A number o f stationary der
ricks, nm by compressed air, are al so in use. As solid rock 
is encountered in numerous places, exknsive use is made 
of compressed-air drill s. Compressing plants fo r supplying 
hoi sts and drill s are hot1sed in temporary structures placed 
on vacant property along the line . Wh en rock is to be 
blasted, mats, woven from large hemp rope, are put down 

The appearance of the finish ed subway plus considerable 
rubbish is shown in Fig. J 3. The station at Sixtieth S treet 
and Broadway is far enough advanced so that Official 
Photographer Pulli s was abl e to g et th e view from one of 
the platforms shown in Fig. 14. 

On F ourth Avenue, near Sevent eenth Street , and at a 
few other places, instead of <lrifti11 g undei· th e tracks and 
leaving them and the pavement surrounding them intac t , 
the contractors have put clown a temporary street raihvay 
track, conduit and all , and supported it by a wooden fram e
work covered with plank ( f◄' i g. J 5). T hi s brings the track 
slightl y above th e g rade line of the street, so that the en
tire street can be removed from underneath it. 

Fig. r6 is a piece of work that appeal s strongl y t., the 
popular imag ination , thoug h it is simply doin g on a larg~ 
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scale what has been cl one at many other places along th e 
line. It illustrates the work of dri fting under P ark R ow, 
one of the most crowded streets of the city. The street is 
being opened only at one side on Park R ow, and space fo r 
both tracks and station is being made under the street 
without disturbing traffi c on th e south side. 

A nother means of handling materi al is th e compressed 

1-' IG . 19. - AT TH E EN TRAt',;CE TO A T UNNEL 

air derrick, self-propelled, which is used in the rock 
tunnel under Central P ark, and shown in Fig. 17. 

A spec tac ular feature of the work is the supporting 
of one side of the Columbus monument at Fifty
~ inth Street and Broadway, of which Fig. 18 gives a 
good idea. 

The masonry tunnel ,,·ork as it appears when fin
ished is seen in Fig. 19, which is at one end of one of 
the tunnels. 

O n Lenox Avenue a balanced overhead wire-rope 
trannvay is in operation on a system owned liy the 
\ V. F . Brother s Company, of ~ ew York. T he 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 g rade 
which the load must ascend is kept approximately 
the same from encl to end, instead of increasing 
near the ends, as in an ordinary cable t ramway. A n 
electric crane (Fig. 20) is usecl on this cableway. The 
opera tor , being direct ly over the bucket, no signal m en are 
needed to direct the movement of the bucket, as where 
th ere is a power house at the encl . The t rannvay must, of 
course, be h eavier and stronger to support th e additional 
weight of the crane m echanism and operator than if th e 
motive power and engineer were at one end. 

T h e construc tion work has been divided among the fo l
lowing six snb-contrac tors: Th e D egna n-M cL ean Con
struction Company, 21 P ark R ow, New Y ork; L. B. Mc-

Cabe, Broadway and 156th Street , New York; E. J . Far
rell , 215 W est 125th Street, N ew York; J ohn Shields, 
H amilton Bank B uildi ng, N ew York: J ohn C. Rodgers, 
2 r P ark Row, New York; Holbrook, Cabot & Daly, 44 
U nion Square, New York. 

T h e steel work is being furnished by the A meri can 
Bridge Company. Of thi s, over 75,000 tons will be used. 

T he waterproofin g- material is supplied 
hy the Sicilian Asphalt Company, and 
775,795 cu. ycls. are r equired. 

T he cost of the sub way, according to 
the contract price, is $35,000,000. Its 
entire leng th is about 21 miles, which 
makes the cost $1,666,006 per mile. 
T here are, however, 55.5 miles of sing le 
track , exclusive of storage, which makes 
the cost pe1· mile of single tr ack $630,630. 
This, of course , does not include the cost 

FIG. 20.-ELECTRIC CRANE ON BALANCED CABLE WAY 

of r olling stock and power houses. T he fixed charges will 
not , however, probably be much greater per mile of single 
track operat ed than it was on the Manhattan Railway 
(elevated ) of N ew York , which, p revious to a r ecent $ 18,-
000 ,000 bond issue for electrical equipment and improve
ments, had 109.5 miles of track and an issue of stock and 
bonds amounti ng in rouncl numbers to $802,000 per mile 
of sing le track. I ts str ucture covered 36.1 9 miles. 

T h e construction pract ically began Sept. l , 1900. and 
Sept. r. 1901, about $8,000,000 wo rth of wo rk had been 
clone. From now on it is expected and practically assured 
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that $r,ooo,ooo worth of work will be done each month, 
as work is now in progress practicall y all along the route 
of the subway except at such places as an elevated 
structure is required, an<l where it is not necessary to begin 
work for some time yet. The time name<l in the contract 
for the completion of the subway was A ugust, 1904, but 
the engineers calculate that the work will be completed 
nine months sooner than this. Payment is ma<le to the 
contractors each month fo r the amount of work accom
plished as estimated by the engineering department of the 
Rapid Transit Commission . The Rapi<l Transit Commis
sion has over 150 engineers at work on estimates and in
spection . All engineers entering this department must 
pass a very rigi<l civil service examination, and are re
tained upon their m erits only. A definite price was agreed 
upon by the contractor for excavations in soil, excava
tions in rock, r eplacement 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, an<l the esti
mates according to schedule agreed upon are sent in to the 
chief engmeer's office. The total amount is then esti 
mated, and the City Controll er , upon the or<ler of the 
Rapi<l Transit Commission, issues bonds to the contractor 
fo r the amount of work accomplished according to the 
engineer's estimates. The work is divided into five engi
neering divisions, fo ur of which are on the subway, and 
one has only to <lo with sewers. 

The power house for th e subway lines will be b11ilt to 
contain twelve eng ines of a rated capacity of 7500 hp each, 
at best efficiency, with a maximum capacity of r 1,000 hp 
each. Eight of these eng ines have been contracted fo r , 
and will be built by the A llis-Chal mers Company. They 
will be of the same general type as those being put in the 

Manhattan E levated Railway power plant. Each engine 
consists of two component engines, operating on one shaft, 
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 
<:rank. 

The high-pressure cylinders are to be 42 ins. in <liam
~ter and 60 ins . stroke, and the low-pressure cylinders, 
S6 ins. in diameter by 60 ins. stroke. The engines will 
,iperate with 175 lbs. to 200 lbs. initial pressure, an<l at 
75 r. p. m. The high-pressure cylinders will have pop
pet valves, and the low-pressure cylinders, Corliss valves. 
T he object of the poppet valves in the high-pressure cylin
ders is to insure the successful operation of th e valves with
out excessive use of oil at high steam temperatures. It is 
expected that they will operate successfully with steam at 
500 <legs. to 550 <legs. F. 

T he matter of speeds and schedul es 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 mil es per hour. The maxi
mum speed for which the track is being laid out is about 
40 mil es per hour. Tt 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
tions from the Manhattan Elevated service, so that to make 
higher schedule speeds than the elevated some radical si:eps 
in the way of high acceleration and rapid braking will be 
necessary . 
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NOTICE. 

Papers and correspondence on all subjects of practical in terest 
to our readers are cordially invited. Our colitmns are always open 
for the discussion of problems of operatiun, construction, engineer
ing, accounting, finance and invention. 

Special effort will be made to answer promptly, and without 
charge, any reasonab le request for information which may be re
ceived f ram our readers and advertisers, answers being given 
through the columns of the JouRNAL when of general interest, 
otherwise by letter. 

Street railway news and all information regarding changes of 
o-flfrers, new equipment, extensions, financial ehanges, ete., will be 
greatly appreciated for use in our news eolumns. 

All matters intended for publication in the current issues must 
be received at our o-flfre not later than W cdnesday of each week. 

Address all communications to 
The Street Railway Publishing Co., 

Beard Building, r20 Liberiy Street, New York. 

In publishing this, our souvenir issne of the twentieth 
annual convention of the Ameri can Street Rail way Asso
ciation, we think that no apology is due our reader s 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 g lobe. l\Joreover, it so happens that its commercial 
metropoli s, New York City, not only contains the most 
complex problem in transportation, but is also the scene 
of the greatesl. act ivity 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-

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 annually, 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 ar e more extensive than they 
otherwise would be, because they r epresent 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\; power station is entirely modern in its equipment, 
and represents not only the latest eng ineering practice, but 
what may fairly be considered as an advance on present 
practice, inasmuch as it is sti ll the pioneer in the distribu
tion of large currents for railways at high potential. The 
elevated railway system is also now in process of trans
fo rmation to electric power, and the work is so far ad
vanced that the power station building is completely 
erected, part of the machinery is instalkd, and all the roll
ing stock is under contract. In add ition, the Rapid Transit 
S ubway, so long di scussed and the subj ect of so much 
contention, has now lJeen in the hands of the contractor 
fo r about a year and a half, and most of the excavation 
lias l>een completed. It is eminently true, therefore, to say 
that t he eyes of the world , so far as transportation is con
cerned , are on New York City, because it presents not on ly 
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 hy the leading officials of the companies interested 
in their solution, and by experts on the allied topics also 
treated in thi s issue. A few words of comment on each of 
these articles wi ll as sist , we believe, to a better understand
ing of them. 

* * * 

In the first article Mr. Ford reviews the general urban 
transportat ion problem. H e shows how, with a popula
tion second only to London, the physical configuration of 
::{ ew 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 
Ci ty, also, the local surface and elevated passenger lines are 
not relieved to any great extent of the long-distance subur
ban rider s traveling on the steam railroad suburban sys
tems, as is the case in London. The three important char
acteristics of the surface and elevat~d railroad transporta
tion problem of New York City are the enormous traffic 
north and south on Manhattan I sland, both 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. A nother 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 tht:; world. Their 
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equipment, their operating methods, and their financial 
success have been such as to mark them as stanJards for 
future practice. The tables and diagrams collected and 
presented by Mr. Ford 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 st,em 
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 done by 
such a corporation. 

* * * 

Following this article is a seri es of five by officers of 
the Metropolitan Street Railway Company. Messrs. Vree
land and Root take up subj ects 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 secure their maximum efficien cy. 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 
he points out the effect of the recent railway consolidations 
on the operating force. This is not , as is 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 mun
her 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 
divi sion chiefs, on whom rest the respon sibility 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 thi s direc
tion Mr. Vreeland has establi shed a record secon cl to no 
other "captain of industry" in the country. 

* 

For many years it has been the custom among operating 
officers to consider trans£ ers and the transfe r p1·oblem an 
unavoidable evil; something which has grown on the street 

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 one time came to be so much the fashiou to 
refer to transfers as an objectionable necessity that no one 
dared lift his voice in contradiction. Mr. Root, in hi s dis
cussion of this subj ect, gives a decided jar to these old 
orthodox views on the trans£ er question. In view of his 
position in the active management of the New York City 
street railways for a number of years past, hi s opinion.:; are 
certainly entitled to the highest consideration, even if all 
do not fully agree with him. His position, briefly stated, is 
that the introduction of an extensive transfer system i'; as 
much, if not more, responsible for the increased dividend 
earning 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 comfortable cars. Per
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 difficulti es 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 g reat gains secured by it. And right here is a 
valuable lesson 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 thi s 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. 

* * * 

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 result s 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 N inety-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 work had been done 
in Europe, but in neither continent had a steam plant on 
such a large scale been erected. T he 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 lbs. per kw-hour and a water consumption of between 
13 and q lbs. per ihp in everyday practice, as announced 
by l\ f r. S tarrett, would have been ;tartling in electric rai l
way circles a few years ago and is a surpri singly low fig
ure now, even in the light of modern experience with large 
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generating plants . lt is sometimes customary to calculate 
the difference in efficiency between a large and a small 
power house simply on the basis of the ditf erence in the 
foll-load test efficiency of the generating unit s, 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 
fe w examples may be cited. The size of the ]Hetrupolitan 
system, together with the use of storage batteries at the 
sub-stations, makes possible a fairly steady, economical 
load on the large units running in the power house. ~c\n
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 her<.:tofore sys
tematically attempted. F lue gas analysis is only val uable, 
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 exce llent 
combustion is being secured. How easy it is to obtain im
perfect combustion probably no one knows better than the 
:, taker 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 
:.\fr . Pearson's paper, it is interesting to note that the effi
ciency of the polyphase distribution from the switchboard 
of the generating station to the direct-current bus-bars of 
the sub-stations is 90 to 91 per cent, or fully as high as was 
expected from calculations based on the commercial effi
ciency of the apparatus. T his figure. however, does not 
include what may be lost in charging and discharging the 
:-,torage batteries, but this, on the J\Ietropolitan system, 
would be but a small per cent of the total, as the principal 
function of the battery in each 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 thi s point data 
fo r compari son arc difficult to obtain , fo r few railway com
panies know more than approximately the amount of the 
loss in their direct-current fee ders, and it is probably much 
larger than commonly supposed. T here is usually a con
stant tendency to deterioration in the ordinary gr ound 
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 car s, as the Metropolitan seems to 
be, it is probably doing fa r bet ter than the average. Of 
course, the question of loss in di stribution is entirely one 
of investment, but the point we wish to make is that before 
any engineers mentally compare the loss in distribution on 
the Metropolitan system with the losses that are common 
on direct-current ra ilway di stributors to the detriment of 
the Metropolitan, they would do well to inform themselves 
thoroughly on the direct-current distribution losses that 

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. 

* * * 
T he 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
erating plants. lncidentally, they should throw some iight 
on the engineering questions that come up in connection 
with the equipment of suburban steam railroads with elec
tricity, for it is 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 interested in heavy electric railway work. ·while 
larger power houses than the l\l etropolitan will soon be: in 
operation in New York, the publication of the results at
tained in this, the first of its type, are certainly worth the 
considerable amount of space which has been allotted to 
them in this issue. 

* * * 
ln the comparative review of the steam plants of the 

three large electric traction stations in New York City 
l\lr. Kent criticises somewhat the conservative lines which 
have been fo llowed in the design of the engines employed 
in 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 
employed, 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. H e also favors larger engines, to secure the 
maximum benefits. In v iew of Mr. Kent's standing 3.S 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 see 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
ing loss of r evenue and other serious troubles. While, 
therefore, it is of course possible to carry conservatism too 
fa r , we believe that the directors of most railway com
panies do not view with much disfavor all r easonable pre
cautions which their eng ineers may adopt to insure the cer
tainty of station operation. 

* * * 

The si tuation on the east 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 sys tem. 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 

I 
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accessibi lity 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 lvlanhattan end of all lines, it hardly 
seems possible that the remarkable yearly growth shown in 
General Manager Drackenridge's article can be maintained. 

* * * 
ln 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 seem 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. Roehl '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 l\fr. Roehl an ever-ready 
means of increasing the capacity of his system. The r e
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 spiri t which prevails in the 
articles. 

* * * 

Passing now to the Borough of the Bronx, we find rail
way conditions more closely approx imating those on the 
average city and interurban electric railway in other parts 
of the country. As in Brooklyn, the overhead trolky is 
used, and the railway r eaches 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 thi s annual growth, already great , will , of course, be 
enormously accentuated when the rapid transit tunnel is 
completed. \ Vi thin ten years, therefore, it is not too much 
to expect that a g reater part of the Bronx Borough will 
present traffic conditions similar to those existing in the 
uptown residential sections on Manhattan Island, except 
that to them wi ll he added the natural flow to and from the 
g reat park systems, which will always make the Bronx the 
principal pleasure ground of the greater city. 

* * * 

The article g·iving tl1 <.: prng-ramn1c t() lie f() llowed by th<.: 
1\merican Street R ailway J\ ssociation and the S treet Rail 
way Accountants' 1\ ssociation of i\ merica at their New 
York conventions shows that a g reat deal of valuable in-

fo rmation 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. A ll 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 he read before the Ac
countants' Association, and we fee l confident that no one 
who attends either convention at the J\!Iadison Square Gar
den this month will leave with a fee ling of regret that any 
portion of the programme has been slighted. The faci l
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 
completeness in the history of electric railroading. T he 
entertainments will also, it is needless to say, be very com
plete, and with the attractions which New York affords 
for sig ht seeing and entertainments to visitors, and the 
hospitality for which Mr. Vreeland and his confreres are 
noted, it map safely be said that the 1901 convention will 
ever be one of the most cheri shed memories in the minds of 
the members of the Street Railway Association and of all 
others who attend the ~ew York convention. 

* * * 
It is impossible in the space available in this issue even 

briefly to discuss a ll of the papers published therewith. 
VV e think it only fair, however, to express in public our 
thanks to our contributor s for the time which they have 
g iven 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 fo r the entertain
ment of the American Street Railway Association at its 
annual convention. They have, nevertheless, taken up 
each subj ect with great thoroughness, with the r esult that 
this number is not only the most complete sing le 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 RAIL w A Y JOURNAL it$elf. 
O ur 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
g ineering subj ect , and each would require, if published in 
1~•ook form in the usual way, some six or eight months in 
its preparation. \ Ve have endeavm-ccl in this issue to su r
l'ass even ou r former records i11 va lue of contents, typo
graphical appearance and artist ic effect, not only in the 
reading, hut in the advert ising pages as well. and have 
aimed to prese11t to OLll' readers an issue which would 
be worthy o f the American Street Railway 1\ ssociation 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 

T
HE twentieth convention of the American Street Rai l

way Association will be held, as announced, Oct. 9-
II, in the Madison Square Garden. There will Le 

two business sessions on \Vednesday, Oct. 9, and on Fri
day, Oct. r I. Thursday, Oct. ro, has been set apart ex
clusively as Exhibitors' day, and it is supposed that most 
of the delegates wi ll 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 Forecast 
of the Future''-Robert McCulloch, general manager Chi
cago City Railway Company. 

"The Adoption of E lectric Signals on Suburban and 
Interurban Railways, Single or Double Track, and Their 
Economy of Operation"-\Villiam Pestell, superintendent 
of motive power, vVorcester Consolidated Street Railway 
Company. 

"The Value of Storage Batteries as A uxi liaries 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 E levated Railway Com
pany, Boston. 

"The Best Manner and Mode of Conducting the Return 
Circuit to the Power House"-E. 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 T herein"-G. vV. Baumhoff, St. Louis. 

"The Best Form 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 
i\i\Theels"-Eugene Chamberlin, superintendent of equip
ment, Brooklyn Heights Railroad Company. 

"Relations of Interurban and City Railways"-Ira A. 
McCormack, general manager, Cleveland E lectric 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 , P hiladelphia. 

Also papers on the fo llowing subj ects: "The Economies 
Resulting from the Use of Four l\fotors 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 
:.\Iadison Avenue, Fourth 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 l\Iadison Square Garden Oct. 9-
I I, is as follows: 

\ Vednesday, Oct. 9, l\Iadison Square Garden, IO 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. 111.-Paper-"Capital Accounts from the 
Viewpoint of the Investor and the Public," by Col. T. S. 
W illiams, 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, Ill., 
chairman. 

Friday, Oct. Ir, Madison Square Garden, IO a. m.
Paper-"Consumers' Accounts, E lectric Lighting Com
panies," by S. E. Moore, comptroller U nited Traction Com
pany, Pittsburgh, Pa. Report-"Standard System of Ac
counting for Electric Light Companies," by G. E. Tripp, 
general auditor S tone & vVebster's Companies, Boston, 
:i\Iass., 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, H artford, Conn. Report 
-"Standard Unit of Comparison," by H. C. Mackay, 
comptroller Milwaukee Electric Railway & Light Company, 
Milwaukee, \ i\Tis., chairman. Reports of convention com
mittees. E lection of officers. 

TRANSPORTATION TO NEW YORK 
T he passenger associations have granted the usual rate& 

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 $I is 
charged for this by the Joint Ticket Agent in Buffalo. 

( 
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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. 

TH E three plants referred to in thi :c; articl e are those of 
th e .i\Iet ropolitan Street Rail way Company, Ninety
Six th Street and East Ri ver; the T hird Avenue R ail

way Company at J( ingsbridge, 21 6th Street and H arlem 
River ; and th e Manhattan R ailway Company (elevated 
railway), Seventy-Fourth Street and East River-all of 
them on l\Ianh attan I sland. E ach one of these stations has 
already been desc ribed and illustrated in considerabl e de
tail in the STREET R AILW.\Y J OURNAL, the first named in 
the issue of March, 1900; the second, in that of J anuary. 
1900, and the third in that of January , 1901 ; and descrip
t ions, more or less complete, have also appeared in several 
other engineering journal s. 

E ach of the plant s is a representati ve of the most ad
vanced A merican practice in both steam and electrical 
engineering in central station plants, and each of them is 
far in advance of an y stations furni shing 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 unit s. It is intended 
in this article to review the principal fea tures of the steam 
portion of each of these plant s, comparing the poin ts in 
wh ich they are similar and contrasting their diffe rences . 

The g eneral engineering problem to be solved in each 
of these three plants is practically the same. It is to fur 
nish electric current fo r moving car s on street or elevated 
railways extending the whole length of Manhat tan I sland. 
and also over a large extent of territory north and east of 
the Harlem River, in the borough of the Bronx. T he 
maximum quantity of steam power estimated to be capable 
of being furn isher! by th e stations is 66.ooo hp by th e 
i\ktropolitan, and roo ,ooo hp each by the K ingsbridge and 
~r an hattan stations. and provi sion has been made fo r ;:i 

future enlargement by 50 per cent of the size of the J\Ian
hattan station when th e demand for power shall make it 
advisable. 

The solution of the electri cal problem r eached by the 
engin eer s of each of the three companies is practically iden
tical. It involves the generation at one point , on t ide 
water, of the electri cal current required fo r the whole 
railway system , the current bein g three-phase altern ating. 
of a frequency of 25 cycles per second. the potential in the 
:\'Ietropolitan and K ingshridge stations bein g 6600 volt s, 
and in the Manhattan station r I ,ooo volt s. These current s 
are carried in each case to six or more sub-stations, lo
cat ed at convenient points on the lines of the respective 
railways, where they arc convert ed by mean s of tran s
fo rmers and rotary converters into direct cunents fo r de
livery to the third rai l or to the underground conduit con
ductors, as the case may be. The location of the main 
stations on th e river front is for the purpose of securing 
wate r tran spo rtatio n fo r 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 sing le station was reached by the en
gineers of each company onl y a fter a careful study of a 
g reat number of other proposed plans and a compari son of 
their advantages and disadvantages, both from a standpoint 
of finance and that of certainty of continuous operation of 
every part of the r ailway system. , \ statement of the 
controlling reasons in fa vor of the method of electr ical 
distribution adopted is given in an article by L. B. Still 
well. electrical eng ineer, published in the STREET R AILWAY 
J o u RN 1\ L of J an. 5, 1901. The reason g iven fo r the adop
t10n of 11 ,ooo volt s by the lVIanhattan Company instead of 
6600 volt s, adopted by the other companies, is that the cost 
of copper fo r Ir ,ooo volt s is 40 per cent less than fo r 6600 
volt s. T he cost of insulation is g reater fo r the higher 
voltage . hut the net saving is considerable. 

E ach of the three companies having decided upon having 
its main station furni sh three-phase al ternating current of 
a frequency of 25 cycles per second , each also decided 
upon alt ernators of similar construction . viz., a stationary 
armature and a revolving fi eld of 40 poles , with a speed 
of 75 r. p. rn . T he size of these alt ernators differ ed in 
the different stations, but the shafts upon which th e arma
tures are keyed are of nearly the same dimension s, all 
lieing hollow-forged sha ft s of fluid-compressed stee l, made 
by the Bethlehem S teel Company, and all having main 
bearings of the same size, viz .. 3-1- in s. in diameter and <io 
in s. in leng th. The sha fts are all driven through single 
fa ntail cranks at each end , with overhung crankpins, no 
double cranks being used, and they are all dri ven by com
pound conclensing engines of 60-in. st ro ke. fitt ed with 
Corliss drop cut -off va lves . T he similarity of dimensions 
of the shafts and their bearin gs is somewhat remarkable, 
in view of the fa ct that the size of the alternator s and en
.~ ines . the power transmitt ed through the sha fts and the 
total weight upon the shafts are not the same in all the 
station s. 

T he adoption of the moderat e rotative speed of 75 r. p . m. 
1s one of the evidences of safe conser vati sm which seems 
to characteri ze the desig ns o f all three stations. Corli ss 
eng ines have run successfull y at 100 revolutions and up
wa_rd, and piston and slide valves at much higher speeds, 
ancl higher speeds would greatly decrease the size and 
cost of eng ines and alt ernators fo r a g iven power , but it 
has seemed wise to the eng in ee rs intrusted with the de
sign s to keep well within sa fe limits of speed in order to 
insure greater durability of the valve mechanism and 
lessen the danger of breakdo wns and the inconvenience of 
stoppages fo r repairs. 

Tn the general des ig n of a whole system of electrical 
generation and di stribution fo r t raction purposes the work 
nf the electrical eng ineer may he said to begin at the th ird 
1·a il or underg round condui t 1·ail 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 r evolu
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 unit s 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 wi th 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 
fo r 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 IO,ooo hp is required, the one unit furnishing 
it would be running at low effici ency. 

The prime consideration in the design of such a large 
station is certainly of continuous operat ion; 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 fu el and labor. The question of 
fir st 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 cert~inty 
of operation, to economy of running, to durability of build
ings and machinery, and to fine architectural effect. 

The questions of size and number of units and their 
arrangement are capable of any number of di ffe rent solu 
tions, and it is not surprising that the engineers of the 
several plants came to different conclusions concerning 
them. The foll owing are the sizes and the numbers of 
units designed for the three stations: 

Units K w each 
Metropolitan ... II 3,500 normal 

Ki ngsbridge .... 16 

l\Ianhattan . . . . . S 

4,700 maximum 
3,500 normal 
5,000 maximum 
_c;,ooo normal 

E ngines, hp 
4,500 ra ted 
6,000 max. 
4,500 rated 
6,250 max. 
8,000 rated 

7,500 maximum 12,500 max. 

Total hp 
49,500 
66.ooo 
72,000 

100,000 
64,000 

I00.000 

The engines selected for the Metropolitan and the K ings
bridge stations are of the same type and the same general 
dimensions, viz. , vertical cross-compound, cylinders 46 and 
86 ins. x 60 ins. stroke. Those of the Metropolitan 
station are designed by the A llis-Chalmers Company, those 
of the Kings bridge 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 J-1- ins. x 60 ins., 
c1ncl the diameter in the middle is 37 ins. in the Metro
politan and 39 ins. in the Kingsbridge engine. The shaft 
carries the revolving field of the alternator, 16 ft. 8 ins di
ameter, and also a fl y-wheel 28 ft. diameter with a rim 
weighing mo tons , between the high and low pressure 
cylinders. At each encl of the shaft there is a single fantail 

crank with an overhung crankpin, 14 ins. x 14 ins., the 
cranks being set at 90 clegs. The wristpins are also 14 ins. 
x 14 ins. The connecting rods are 12 ft. 6 ins. in length, 
or 2½ times the stroke. The valves are all of the Corli ss 
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 arc entirely unjacketed, except 
that there is a slight jacketing effect clue 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 off the steam when the speed of the engine ex
ceeds the proper rate. 

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

Each unit of 8000 ratecl hor se-power consists of two 
compound condensing engines, one at each encl of the 
shaft , with horizontal hig h-pressure and vertical low-pres
sure cylinders. The two connecting rods of each com
pound eng ine take hold of a sing le 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 equa l intervals of time in each revo
lution, instead of four impulses, which would be givt~n if 
the cranks were at 90 clegs. or 180 clegs. T he uniformity 
of angular velocity of rotat ion 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. T he principal dimensions of the en
g ines are: 

Cylinders, 44 and 88 ins. diameters and 60 ins. stroke; 
shaft , leng th 25 ft. 3 ins .. diameter at hub of alternator 
37 ins., at bearings 34 ins .. length of bearings 60 ins .. hole 
through shaft 16 ins.; cranks, fantai l, 20 ins. thick; crank
pin fit , 18 ins. x 20 ins.; crankpins, 18 ins. x 18 in s.; cross
head pins, 12 ins. x 12 ins. Connecting rods, 5.4 cranks in 
leng th; bearing of connecting-rod brasses on crankpin . 18 
ins. diameter, 9 ins. in length ; piston rods, 8 ins. diameter; 
distances between center lines of main-shaft bearings, 16 
ft. 9 ins., of vertical low-pressure cylinder s 26 ft., of hori
zontal hig h-pressure cylinders 27 ft. 6 ins. ; clearan-.::e. 3 
per cent in the high-pressure cylinder. 4 per cent in the 
low; r eceiver volume fo r each engine of the pair, 310 cu. 
ft.; reheating surface in each r eceiver, 773 sci. 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 lbs. per l~p-hour , there are r.93 sq. ft. of reheating sur
face per hp and r.12 lbs. of steam reheated per rninttk 
per square foot of reheating surface. T here is .0775 cu . 
ft. of r eceiver volume per hp , and the volume is 5.87 time c: 
that of the hig h-pressure cylinder. The cylinders are not 
steam-jacketed. 

The valves are double-ported Corli ss, driven hy the 
ordinary Reynolds-Corliss gear. with a single eccentric on 
each high-pressure cylinder and separate eccentrics for the 
steam and exhaust valves of the low-pressure. The di
mensions of the valves arc as fo llows : Port 

Diam., Length, width, 
m s. m s. m s. 

High-p ressure steam ....... IO 

High-pressure exhaust.. .... IO 

Low-pressure steam . . . . . . . . I -l 
Low-pressure exhaust. ... , . 16 

44 
44 
83 
83 

P ort 
area, 

sq. ins. 
176 
242 
664 
747 
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T he governor will control the point of cut-off on both 
cylinders. An auxiliary governor operates a safety-stop 
8team valve. Both governors are driven by belts. The 
frame of the engine is massive, and is designed so that 
the compressive stress does not exceed 400 lbs. per sq. in. 
The maximum stress on other parts of the engine when 
working at 8000 hp with 150 lbs. steam-gage pressure 
and 30 lbs absolute receiver pressure are as follows: high
pressure cylinder, 1320 lbs.; low-pressure cylinder, 3 IO 

lbs. : high-pressure piston, 2500 lbs.; low-pressure piston, 

13 lbs. of steam per ihp per hour when developing 8000 
hp with steam of 150-lbs. gage pressure, 26 ins. vacuum 
and 75 r. p. 111. 

The calculated weights on the main bearings are: shaft, 
05,000 lbs. ; r evolving part of alternator, 332,000 lbs.; two 
cranks, 42,000 lbs.; total, 439,000 lbs., or 107 lbs. per sq. 
in. of projected area of the shaft journals. The rubbing 
speed is 607 ft. per minute. The revolving field of the 
alternator is 32 ft. diameter. The distribution of material 
i.c; such that its fly-wheel effect is equ ivalent to a weight of 
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CROSS SECTION OF NINETY-SIXTH STREET POWER STATION, METROPOLITAN STREET RAILWAY COMPANY 

2400 lbs; cross-head, 2200 lbs.; connecting rod, 3500 lbs. 
at neck; piston rod, 3600 lbs. at root of thread. 

The power capable of being developed by thi s double 
engine is calculated as fo llows, the revolutions being 75 
per minute: Displacement of two low-pressure cylinders, 
63,094 cu. ft. per minute. Horse-power per pound mean 
effectiYe pressure, r eferred to the two low-pressure cylin
ders, 27 5 .32. 

Horse-power 
7,500 
8,000 

9,000 
I0,000 
12,000 

Displacement per 
hp low-pres. cyls . 

cu. ft. per 111111 

8-41 
7.89 
7.o r 
6.31 
5.26 

lVL E. P. referred 
to low-pres. 

cyls. 
27.24 
29.06 

32.69 
36,32 

43,57 

T he guaranteed economy is a consumption of not over 

370,000 lbs. rotating in a circle 23-4 ft. diameter. \Vith 
this fly -wheel effect, together with the uniformity of crank 
effort 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 
r ,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. 
fi ins. through the middle. 

The number and size of the engme units constitute the 

( 
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principal feature which distinguishes the Manhattan from 
the other two stations. If we rate the engines on the same 

basis, say 30 lbs. mean effective pressure referred to the 
low-presure cylinders, the Manhattan engines are 8260 
hp and the engines of the other two stations are only 3933 
hp, although their ra ting in the published descriptions is 

given as 4500 hp. The power of compound engines at 
normal loads, other conditions being equal, depends on 
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the size of the low-pressure cylinders. T he Manhattan 
engines, with two low-pressure cylinders 88 ins . diameter , 
are 2.r t imes the power of the engines of the other two 
stations, with one low-pressure cylinder 86 ins . diameter. 
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Comparing the Kingsbridge and the Manhattan stations, 
which are of practieally the same capacity, the former 
has sixteen of the smaller units and the latter eight uf the 
larger units. The .i.\letropolitan 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 powe1- 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 obj ectionable 
strnctural diffieulties in either the engine ur the electrical 
generator. The Kingsbridge and the J\i etropolitan sta
tions being designed some time earlier 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 
manufacture1-s at that time were prepared to build , viz., 
3500 kw, with une-third overload capacity, and the 
engines wtre des ig ned to suit this alternator. \Vhen 
the Manhattan station was designed it was found possible 
to construct an al ternator of 5000 kw normal anJ 7500 kw 
ultimate capacity , with a rotating part 32 ft. diameter , 
giving a cin::umferential speed, at 75 r evolutions, of 7540 
ft. per minute, and it was not difficult to design an eng ine 
to drive such an a lternator. A two-cylinder eng ine of the 
power required would have cy linder s 62 and 124 ins. di
ameter, the latter being an obj ectionable size fo r many 
reasons, and it was therefore decided to build a duplex 
engine, with cylinder s 44 and 88 ins. diameter. 

The subdivision of the Manhattan station into eight in
stead of sixteen units has many advantages. It makes 
fewer units to be taken care of, economizes flo01- spaee and 
foundations , and simplifies the steam piping. T he par
ticular type of engine chosen, with two hori zontal and two 
vertical engines, has some advantages besides the one of 
giving eight impulses per r evolution, 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 static,ns, 
and it has only half the number of bearings, cranks and 
crankpins that are required for two smaller eng ines ag·gre
gating the same power. It has the apparent disadvantage 
of larger crankpins with two connecting rods taking bold 
of one pin. Whether this is a real disadvantage can be 
learned only by experience. 

There are some peculiarities in the dimen sions of certain 
details of the several engines that are worthy of notice. 
The piston rods of the Manhattan eng ines ar e 8 ins. di
ameter for both cylinders , those of the other eng ines are 
9 and IO ins. for the high and low pressure cylinders re
spectively. The main bearings of all the eng ines are ex 
actly alike, viz., 34 ins. x 60 ins. The weight on the two 
bearings of the Kingsbridge engines, due to shaft , cranks, 
fl y-wheel and alternatm-, is about 507,000 lbs., or about 124 
lbs. per sq. in . of proj ected area , whil e that on the bearings 
of the Manhattan engines is 439,000 lbs., or 107 lbs. per 
sq. in. of proj ected area, the effort of the sing le cylinder of 
the other engines. The wristpins of the Manhattan eng ines 
are 12 ins. x l 2 in s., and those of the other eng ines are 14 
ins. x 14 ins. Taking the maximum thrust due to the full 
steam pressure of 1 50 lbs . on the piston of the hig h-pres
sure cylinder , minus, say, 30 lbs. hack pressure, g ives a 
pressure per sq. in. of projected ar ea of 1267 lbs. on the 
wri stpin s of the Manhattan eng ines and 1017 lbs. on the 
pins of the other engines. The crankpins of the Manhat
tan eng ines a re 18 ins. x 18 in s., g iving 9 in s. x 18 ins. for 
each conn ecting rod , and those of the other engines are 14 

ins. x 14 ins., g iving a max imum pressure of l 200 lbs. per 
sq. in . of proj ected area on the crankpin s of the Manhattan 
engines and 1o17 ·1bs. on those of the other eng ines. T he 
speed of rubbing on the crankpin bearing of the Manhattan 
engines is 353 ft. _per minute, and that of the other eng ines 
275 ft. per minute. 

The ratio of eylinder volumes is 4 for the Manhattan, 
and only 3.5 fo r the other eng ines. Even the highest of 
these 1-atios is very conservative in view of r ecent experi
ments, which indicate that a much hig her ratio, that is, a 
much smaller hig h-pressure cylinder for a g iven low-pres
sure cylinder , g iving a large terminal drop in the high
pressure eylinder , conduees to economy of steam. T he 
Manhattan eng ines being the latest design, they show 
some prog ress in the direction of high ratios, althoug h the 
ratio is mueh lower than that advocated by some engineer s, 
viz., 7 to I. 

v\'hile there are many admirable features in the eng ines 
uf the Manhattan station , it is not to be expected that they 
will be largely copied in the future and become the stand
ard A.merican type of eng ine fo r la rge plants. T heir 
guaranteed steam consumption of 13 lbs. per ihp per hour 
is too high to be permanently accepted in electric stations, 
when American pumping engines have g iven a figure be
low l l lbs., and when eng ines in E urope, with superheated 
steam, have g iven below IO lbs. T he differ ence between 
l l and 13 lbs. is sufficient to warrant a con siderable in
crease in the first cost of an eng ine in order to secure it 
when coal is as high priced as it is likely to be in New York 
City when the impending conso lidation of coal companies 
is effected. 

I t may be said that high first cost of eng ine, 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 eng ines will be idle the greater part of the 24-
hour day; but when half of the eng ines are to be run 18 
hours out of the 24 and one or two eng ines during the 
whole 24 houi-s, it would appear desirable to design half of 
the engines fo r the maximum possible economy, 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 critici sm, besides the comparatively low economy, 
are the use of horizontal high-pressure cylinder s, which 
entail g reater wear and the use of more oil than ver tical 
cylinders, besides increased labor of eng ine tenders due 
to having the valve mechanism of the hig h-pressure cylin
ders at the fl oor level and that of the low-pressure on an 
elevated gallery; the use of Corliss valves, those of the 
hig h-pressure cylinder being- unsuited to the use of super
heated steam and those of the low-pressure cylin der s being 
of enormous size , difficult to lubricate properly, and , being 
unbalanced, probably r equiring considerable power to op
erate them ; and the use of two connecting rods on the 
same overhung crankpins, with consequent hig h pressure 
per unit of area and high speed of rubbing surface. An
other feature which may be obj ected 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 eng ines is 
the giving of eight impul ses of th e sha ft in each revolution, 
due to setting- the cranks at 135 degs .. but this advantage 
can be obtained also by an engine with fou r vertical cylin-
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ders, with four cranks, two of them double and two single. 
T he 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 unobj ection
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 shaft 
through either four double cranks or one single and three 
double cranks. If this can be done on a steamship, with 

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 l 5,000. H. M. S. "King Alfred ," 
now building-Two engines, triple expansion, four cy lin
ders, diameters 81½, 43½, 71, 81½ in s., stroke 48 ins., 
piston speed 960 ft., r evolutions 120; steam pressure in 
boilers 300 lbs., at engines 250 lbs.; rated hp of each engine 
15,000. 

T hese engines are both rated at about 15,000 hp, that 

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 rnlid 
foundations, to transmitting the power to an alternator on 
the middle of the main shaft from the two cylinder:5 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, 1901) : 

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 fo r 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 dimen
sions and piston speeds and being supplied with steam at 
different pressures, their ratings, both for economical and 
maximum loads, would correspond to different ratec, of 
expansion. Assuming rates of expansion from 16 to 30, 
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 : 

> 
I 
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Mean effective pressure * 
Rate of Steam Steam 

expansion 180 lbs. 250 lbs. 
30 23 .. .p 33.68 
28 24.85 35.67 
26 26.48 37,95 
24 28.34 40.53 
22 30-48 43.50 
20 32.96 46.95 
r8 35,90 51.03 
r6 39-44 55,95 

* R educed to th e low-p ressu r e cyl in <l cr s. 

H orse-power 
Kaiser K ing 

W ilhelm Alfred 
9,I IS 
9,675 

ro,310 
I I ,035 
I I ,868 
12,833 
13,978 
15,356 

ro,146 
ro,745 
rr,432 
I2,2I0 
r3, ro4 
14,144 
I 5,372 
16,854 
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Grosse" are lmt li ttle larger in size, and those of the " King 
A lfred'' considerably smaller than the Manhattan engines. 

To adapt these eng ines to electric traction service, prob
ably the best arrangement would be to have the four ver
t ical cylinder s in line, each with a double crankshaft , the 
crank of each outer cylinder being set at 135 <l egs. to that 
of its adj oining inner cylinder and the cranks of the two 
inner cylinders at 90 <legs. with each other. T hi s would 
g ive eight impulses in each r evolution, as in the l\Ianhat
tan eng ines. Two alternators might be used, one at each 
end of the shaft. each of half the power of the eng ine unit , 
or if it is practi cable to build one alternator of sufficient 
capacity to utili ze the total power of the eng ine, it might 
be set between the two inner cylinder s. In the latter case 
there need be onl y two double cranks, single cranks with 
overhung pins being used for the outer bearing s. and only 
fo ur main bearing s would be needed , while in the former 
case there would be four double cranks and seven main 
l1ear ings. In either case only half of the total power of 
the engine would be transmitted through each crank fitted 
on the shor t shaft carrying the alternator , while in marine 
practice the whole power of the eng ine is transmitted 
through the after crank to the propeller shaft. 

T he running conditions of such an engin e driving an 
alternator on land would be much less severe than those 
of a marine eng ine. T he latter is built on an unstable 
foundation . that o f the hull of the vessel, while the eng ine 
on land is supported on a solid concrete foundation. A 
marine en g ine has to r un constantly fo r six or eight days 
and ni ghts without intermission , and with no oppor tunity 
for inspection and ad justment of the bearings, while in a 
large power plant on land each eng ine may be stopped for 

' t 
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FRONT END AND SIDE ELEVATIONS OF 8000 HP MANHATTAN UNIT 

There seems to be no good r eason why either of these 
engines would not be well adapted for a power station . 
E ither would develop in the neighborhood o f I I ,ooo hr at 
the most economical rate of driving arnl 1n.500 at maxi
mum load, or 37½ per cent more than the Manhattan duplex 
engines, while the engines of the ''Kaiser W ilhelm der 

several hours each day. T he marine eng ine has to be de
signed for economy of space occupied and for minimum 
weight consistent with streng th, g iving small factors of 
safety , while no such considerations limit the design of the 
land eng ine. 

T he owners of an ocean-going vessel say to the engine 
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lrnilder s, "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 
eight 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 eng ine which is a copy of the larges t one you have 
yet built ( that is an eng ine of half the power of the largest 
marine eng ines) ; we want it heavy and strong, and the first 
consideration is that it shall g ive the least possible trouble 
lo our eng ineers." E ach purchaser gets what he asks for , 
and the result is rapid progress in marine practice and 
g reat conservatism and slow progress in land practice. 
T he power station gets an eng ine of g reat size and weight 
per horse-power developed, with slow rotative speed, in
volving large size and cost of alternator s, large founda
tions, an d large space occupied. It has unbalanced rotating 
slide valves, uses low steam pr essure ( 150 lbs. when the 
boiler s can easily carry 200) without super heating, and 
only two stages of expansion ; and its maximum steam 
economy is 13 lbs. per ihp per hour. An eng ine to do the 
same work based on the lin es of the latest marine practice 
,,:ould be tripl e or quadruple expansion , w ith steam of 200 
lbs. highly superheated , balanced valves (poppet valves 
would be the better form fo r superheated steam ), not less 
than 100 r.p . m. , involving smaller size and weight of both 
engine and alternator fo r a g iven horse-power , less floor 
space, smaller fo undations, and smaller building, and the 
steam consumption would be between IO and 11 lbs. per ihp 
per hour when driven at its most economical load. Such 
an engine will run with almost no cylinder oi l, so that 
surface conden ser s can be used and the water condensed 
from the steam returned to the boilers, saving the g reat 
cost of city water , which is estimated to be $50,000 or 111ore 
per year in one of the three large plants here descr ibed. 
Such engines are likely to be adopted before long in large 

two cylinder s, both vertical, are placed side by side, with a 
sing le crank fo r the high-pressure cylinder and a double 
crank for the low-pressure. There are two main bearings, 
27 ins. x .. p ins., and the shaft is continued beyond the low
pressure cylinder to an outboard bearing 30 ins. x 56 ins. 
T he extended sha ft carries a fl y-wheel weighing 2 4 0,000 

lbs. and an armature next to the outboard bearing weighing 

ONE OF THE 8000-HP UNITS IN THE MANHATTAN STATION 

110,000 lbs. The sha ft is hollow fo rged , and its d iameter 
at the huh 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 cylinder s, one an 
intermediate and the other a low-pressure cylinder, with 
one single and one double crank, these cranks being set at 
an ang le of 13 5 degs. to the other two, the removal of the 

ELE VATION OF MAIN ENGINE SHAFT, MANHATTAN RAILWA Y POW ER STATION 

power stations, and then the eng ines of these three large 
plant s will be regarded as magnificent examples of a transi
t ion period in power plant eng ineering. 

A lready there are signs of development of the des ign of 
eng ines for large power plants in the direction above mdi
cated . T he A llis-Chalmers Company ( successor to the 
E dward P. A llis Company) is building an engine rated at 
4000 hp fo r t he Brooklyn Rapid T ransit Company, of which 
the fo llowing are the pr incipal features: T he engine is 
a tw()-cylindcr co11 qHitll1d , witl1 cylinder s 42 and 86 ins. di
ameter by 60 ins. ,-,trokc. Rat io of cylinder volumes , ,i . r9; 
steam pressure, 175 lbs. ; revolutions per minute, 75 . T he 

fly-wheel and putting in its place another armature, the 
use of steam at 200 lbs. and a speed of 90 r. p. 111. , to convert 
this -1-000-hp eng ine into a 10,000-hp t riple-expansion en
g ine, giving the shaft eight impulses per rL" volution . vVith 
balanced poppet valves and superhL·ated steam it will run 
with an economy far superior to that of the 4000-hp eng ine, 
and it will cost much less per horSL'-power , both fo r eng ine 
and alternator , as well as for foundations and fo r space 
occupied. Tf th e present di111e11 sio11 s of high and low-pres
sure cylinders a rc rl'ta i11 cd and the intermediate cylinck r is 
made 71.4 ins. di ameter , the ratio of volumes of the hig:h 
to the two low-pressure cy linders will be as 1 to 8.38, and 
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the ratios of high to intermediate and of intermediate to low 
will be as I to 2.895. 

T he 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
duct ion 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. T he 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 5000-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 lbs. It is expected that the pop
pet valves will operate without excessive use of oil with 

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. 

T he 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 BE ARINGS, MANHATTAN RAILWAY COMPANY 

steam superheated to 500 or 550 <legs. F. The rated horse
power of each pair of engines at their best efficiency is 
7500, and at maximum output 11 ,000. 

CONDENSERS 

Each of the three stations under consideration has a 
different arrangement of condensing apparatus. The 
Metropolitan station has a surface condenser for c-ach 
engine, the Manhattan a jet condenser for each engine, and 
the Kings bridge a large jet condenser fo r each four engines. 
T he locations of these condensers are shown in the draw
ings. 

A lthough the Metropolitan station has surface con
densers, no provision has been made for returning the water 
of condensation to the boilers, it being 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 co~ts less to buy fresh water than to pur ify 
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 g iving good satisfaction. The makers of 
one of these filte rs, the Rankine, give a list of about seventy
fo,e plants where it is used with land boilers, including 
the Chicago Edison Comp~ny, 4000 hp, and the City of 
London Electric Light Company, 8000 hp. They are chiefly 
used, however, in England and other foreign countries, 
and American engineer s have been very slow in adopting 
them. 

T he eleven surface condensers at the }'vletropolitan 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: 

T he 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 connecteu 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 h:1ving 
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 cylinde·r oil from 
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 ro 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 8½ ft. wide from the rear end of the building 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 outlet tunnel is 5 ft. wide. I t is parallel 
to the intake tunnel under the building, bnt the two tun
nels rliverge 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 

arrangements of the tunnels are made at l>oth 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 r8 ft. long, inclined about r 5 degs. 
from the horizontal, two or three horizontal water drums 
36 or 42 ins. in diameter, and staggered headers connecting 
the tubes to tne 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 lbs. 
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, r8 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 34½ lbs. of water from and at 212 <legs. 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. Each 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 59½ sq. ft. in 
the Metropolitan boilers and 88 sq. ft. in the Manhattan 
and Kingsbridge boilers. The ratio of heating to grate 
surface in the latter is 59. r to r ; in the boilers on the third 
floor of the lVIetropolitan station 58.8 to r, and in those on 
the first and second floors 44.5 to I. 

Roney mechanical stokers, however, are used instead of 
plain grates in all the stations, and the areas 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, r 15 sq. ft: and the corresponding 
ratios of heating to grate surface are respective! y 5 r.o, 
fir.4 anrl 45.2 to r. The corresponding amounts of stoker 
grate surface per rated horse-power are respectively 0.196, 
o. rfi.~ and 0.221. 

The boilers are all rated on the basis of IO sq. ft. of heat-
111 !?," 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 rlraft than upon the heating surface. 

Let 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 
emergency rate of combustion. The results are as fo llows: 

Semi-
Kind of Coal Bituminous 

H eating value per lb. combu stible, 
B. T . U...................... 15,700 

P er cent of ash and moi sture ..... . 
Heating value per lb. coal, B. T. U. 
B. T. U. utili zed by boiler, assum-

ing efficiency = 65o/o, B. T. U. 
Equivalent eYaporation from and 

at 212 <l egs. per lb. coal, lbs . .. 
Lbs. co::i.l per hp (r hp = 3..J.-5 lbs. 

from and at 2r2o/o), lbs .. .. . .. . 
Rate of combustion, lbs. per sq. ft. 

of grate, r equired to deYelop 
rated hp-

r. If g rat e surface = o. 196 X hp , lb 5. 

2. = 0.163 X hp, lb s. 
3. = 0.221 X hp, !Ls. 
Per cent above rated power that 

boilers will develop in emer
gencies, with forced blast , if 30 
lbs. of coal is burned per sq . 
ft. of grate per hour , assum
ing efficiency reduced to 6oo/o-

r. If grate surface = 0.196 X hp, o/o. 
2. = o. 163 X hp, o/o. 
3- = 0.221 X hp, o/o. 

IO 

q,130 

9,185 

9-5 1 

3.6 r 

22.I 
16.3 

50.5 
25.3 
69.9 

Anthracite 
Clean Buckwheat 

15,000 
r6 

12,600 

8,190 

33- I 

ro.8 
50.5 

The efficiencies assumed in the above calculations , 65 
and 60 per cent , may seem rather low in view of the tact 
that from 70 to 75 per cent is frequently obtained in boiler 
tests, but they are about as high as can be expected in 
everyday running. The boi lers on the third floor of the 
l\f etropolitan station , however, will probably g ive higher 
effici encies than the other boiler s at rapid rates of com
bustion, on account of their higher ratio of heating to grate 
surface. 

The proportions of the boilers of the Manhattan and 
Kingsbridge stations appear to be better than those of the 
Metropolitan station, for they allow of the boi lers being 
driven to their rated capacity with a rate of combustion of 
only 16 to 18 lbs. 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
tion 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 tw~nty
one sections wide instead of fou rteen increases the grate 
and heating surfaces in the same proportion. A boiler 
twenty-one sections wide is also more economical of ground 
space an<l 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 between adjoining batteries, and the latter only 
about 64 per cent. A boiler with sections nine tubes high 
1s better than one twelve tubes high in that it can be run 
at its rated capacity with less <lraft pressure, giving greater 
ease in firing and longer life of the stokers, besides giving 

much greater capacity for overloads, but it costs more for 
a g iven rated horse-power, for boiler, setting and ground 
space. 

The number and arrangement of the boilers in the three 
~tat ions is as follows: ln the 1Ietropolitan station there 
arc three floor s, with twenty-nine boiler s on each floor. 
The boilers are in two rows, with fronts facing each o~her, 
seven batteries of two boiler s each 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 
boiler s in each, in two rows, and eight batteries of two 
boilers each in each row. In the Kingsbridge there are also 
two floors, thirty boilers on each floor , in two rows, e:ght 
batteries in one row and six batteri es and two single boilers 
in the other. The arrangement in the several stations is 
clearly shown in the ground plans. 

The question of putting boilers on two, three or more 
fl oors in a building is usually one of balancing the co-;t of 
ground against the cost of foundations and buildings, and 
the solution of the question will differ in different locations. 
In the Metropolitan station the arrangem~nt 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 boiler s on two floors. 

T he total boiler power of the stations is as follows: 
T o tal H. P. H orse Pow,r a 

Ko, o f R ated at 10 sq . ft. Grate a t 4½ H .P. 
B,, i!ers H.P. eac h h eating- Sur- Surface per ,q. ft. uf 

face per H.P. (S toker) Grat e 

Metropolitan 87 (av.) 290 25,230 4,669 2r,r43 
Manhattan . . . . . . . 6-1- 520 33,280 7,360 33,120 
Kingsbridge . . . .. . 60 520 31,200 6,900 31,050 

Taking the maximum output of the engines at the l\1etro
politan station at 66,ooo hp and at the other stations at 
roo,ooo hp, we obtain the fo llowing figures fo r heating 
surface and grate surface per horse-power (maximum) 
of engines: 

H ea ting S urface Gr«te Surfac<: Engine H. P.(Max) 
p er Engine H.P. p er Engille H.P. pn ,q. ft. G ra te 

l\Ietropolitan . . . . . . . . 3.82 .0707 14.14 
Manhattan . . . . . . . . . . 3.32 .0736 13.59 
Kings bridge . . . . . . . . 3. r2 0690 14.49 

T he boilers at the Metropolitan station have the most 
liberal allowance of heating surface, and should therefore 
give higher effici ency 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. 
T he boilers at the Ki ngsbridge 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 r equire 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 DR.\FT AND ECONOMIZERS 

The size and arrangement of the chimnevs and econo
mizers and for ced-draft apparatus differ c;nsiderably 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 £our chimneys, each 278 ft. high anJ 17 
ft. inside diameter , with sixteen economizers, and force d 
draft is used as an auxiliary, the blast being delivered un
der the ashpits of the boiler s. At the Kingsbridge station 
there are four chimneys, each 200 ft. high and 12 ft. in side 
diameter, with sixteen economizers, and forced draft on 
the induced system, exhausting fans being used bet ween 
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 on ly 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 insufficient size fo r driving even the normal 
load, and forced draft is to be used as an auxiliary. 

A w ell-built chimney ought to last a hundred yea rs 
without r epairs , but there is always the possibility of an 
accident, such as damage by lightning, or the fallin~ of 
the int erior 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,ooo 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 shor ter, 
smaller and more direct flu es than a single chimney. 

The chimneys may be compared by the use of the 
writer's form ula fo r chimneys, viz.: Hp = 3.33 ( A -
o.6 VA) VH, where A= area in square feet , H = height 
in feet , and Hp the horse-power taken as equivalent to the 
burning of 5 lbs. of coal per hour. \Ve thu s obtam the 
following : 

H.P. of A pprux. Coa l Burning 
Hoile1s a t Ca pdc't y pe r hour 

Height A rea R ated 4~6 H.P. of Chim- of Gra te 
ft. S'1, ft. H.P. o f per sq . ft. nev = a rea x 20 

Chimney Grate = H.P. x 5 

Metropolitan (r). 353 380.13 22,562 21,143 rrr,8ro 93,380 
Manhattan (4) ... 278 907.92 47,060 33,120 253,300 147,200 
Kingsbridge (4). 200 452-40 19,304 31,050 96,520 138,000 

F rom these figures it appears that the single chimney 
uf the l\Ietropolitan station is am pl e in size to develop 
more than the rated power of all the boil ers, and probably 
from IO per cent to 20 per cent in excess of the rated 
power; that the four chimneys of the l\Ianhattan station 
have a capacity of 40 per cent or 50 per cent in excess of 
the boiler capacity, thus making fo rced draft unnecessary 
except in extreme em ergencies, and that the four chim
neys at the King-sbridge station are not nearly large 
enough to develop th e rated power of the boilers without 
the assistance of mechanical draft. 

It is probable that th e selection of the comparatively 
small and light chimneys fo r the I{ingsbridge station (only 
the lower hcdf of these chimneys is built of brick, the upper 
half being steel) was largely clue to the difficulty of secur
ing a good fo undation for tall and heavy brick chimneys. 
The whole of the Ki ngsbridge station is built on piles , 
while the other two stations are on solid rock. Except 
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 M anhaiian station deserve especial 
notice. They are built o f radial or segm l' ntal bri ck. liy the 
Alphons Custodis Chimney Construction Company. The 
base is octagonal, ~6 ft . 6 ins . bet \\'een th e parallel wall s, 

73 ft. high , 5 ft. thi ck, of hard burned brick, lined with in
dependent hollow fir ebrick walls, supported in sections ro 
ft. high on corbeled sh elves, to allow of expansion . The 
!:>haft is of the Custodis shape, of brick, 4 ins. high , 6 ins. 
wide, and f1 om 6 ins. to 12 ins. long; it is 32 ins. thi ck at 
the bottom and 8¾ ins. at the top. T he fo undations are 33 

ft. square, of co1;crete, \\'ith a gri ll ag-e of old 90-lb . rail s 
laid 2 ft. centers, which is used on acco unt of the "eamy 
nature of 1he bedrock. Th e fo ur chim neys contain 30,000 
cu. ft. of concrete end 204,000 cu . ft. of brickwork . They 
were begun on July 1 I and compl eted Dec. r6, 1900. 

ECONOMIZERS 

?\To economizers are used in the l\Ietropolitan station . 
Eac h of th e other stations is provided with sixteen Green 
economizers, havin g a total of 8192 tubes in the Manhattan 
station and 9600 tubes in the Ki ngsbridge station. In the 
Kino-sbrido-e station the total external fir e surface is I I 5,-
200 :q. fi.,~Jr 0.37 sq. ft. to each square foot of boiler -heat
ing su rface. It is 1 uticeable that th e Kingsbridge station 
has larger economize rs than th e Manhattan, but fewer 
boilers (sixty) as compared with sixty-four in the latter 
stat ion. In the i\Ianhattan station the use of econom izers 
is m ore essential than in th e oth er stations, fo r the reason 
that the auxiliary machinery is motor driven, instead of 
steam driven. and th erefore there is no exhaust steam 
available fo r heating the feed -water, and there are no pri
mary heaters between the main engines and the condens
ers. 

FEED-WATER SUPPL Y-FEED-\V,\TER HEATING 

In all the stations the feed-wat er is taken from the city 
mains. In the Manhattan station a centrifugal pump is 
installed to take salt water fr om the intake tunnel to th e 
condensers in case th e city supply should at an y time be 
shut off. There are also four large storage tanks of 4000 
gals. capacity each , and eight large surge tanks in th e base
ment , corresponding to the eight power units, which re
ceive the feed-wat er from the city mains and give it some 
preliminary heating by mixing with it the water of conden
sation from the main steam pipes, th e reh eaters of th e en
o· ine receivers and the \\'ater used in the water jackets of ::,, 

th e main engine bearings. This h eating prevents the cold 
feed-water from sweating the pipes at the ent ering t"nd of 
the economizer s. The storage tanks and surge tanks will 
hold enotw h water to run the station four hours. 

T n the Metropolitan and Kingsbridg-e stations there are 
no surge tanks, and the \\'ater is \\'armed by primary 
heaters located between the eng-ines and the condensers. 
In the l\Ietropolitan station the water goes fr om these 
heaters to the boi lers. In the Kingsbriclge station it 
passes first to primary heaters. then to the auxiliary heaters, 
which completely utilize the heat of the exhaust steam from 
the auxilian· machinerv, and then into the economizer s. In 
the Metrop~litan stati;n the exhaust from the air pumps, 
driven bv sincde-cvlinder cng·ines, is taken into the receivers 
of the 1~1 ain : ngi;1es, and is thus used over again in the 
low-pressure cylinders of the main engines. 

ELECTRICALLY-DRIVEN AUXILIARIES 

As has been stated, the auxiliary machin ery, such as 
air pump s, boiler-ked pumps. blowers, exc iters, etc .. in 
th e Manhattan station is driven by electric motors. while 
in th e other two stations it is steam-driven. The advan
tages of elect rically-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 questionabl e 
whether the statement as to power is accurate. If the heat 
of the exhaust steam fro m steam-driven aux iliari es can 
be utilized in h eating the feed-water from the temperature 
in the su rge tank to, say 200 degs., th e net cost of power 
fo r running the auxiliaries should be smaller than that of 
driving them electrically. 

COAL BI NS-COAL AND ASH CONVEYORS 

At all the stat ions 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. It is then conveyed by a continuous 
chain of t raveling overlapping buckets, on the McCaslin 
system, to coal bins in the top of the boiler house. I n th e 
lVIetropoli tan station the bins have a storage capacity of 
9000 ton s; in th e Manhattan stat ion , 15,000 tons, and in 
the Kings bridge station , I 2,000 tons. T he bin s are of 
massive construction, with bottoms of sheet steel lined 
with concrete to prevent corrosion . T hey may be flooded 
wi th water in case the coal should take fire. 

T he ashes fa ll from the ash pit 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 ha~ a 
capacity of 1200 cu. yds. In addi tion to th e coal convey
ors at th e Manhattan station , there is a large freight ele
vator , capable of li fti ng a horse and cart to the boiler-floor 
levels, to be used in case of the fai lure of the regular coal 
supply. 

LIVE-STEAM PIPING 

T he steam piping of a large power pl2.nt is one of the 
most troublesome clements to design properly so as to 
avoid the clangers clue to expansion and contraction and 
to water pocketing. I n 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 -::ase of an accident to any portion of the 
p1p111g. The connections from the boilers to the engines 
are made a:; di rect as possible; the pipes are all of moderate 
diameters; bends ~, re of long radius, and there are no ex
pansion joints. T he flanges of all pipes over 6 ins. in di
ameter are of wrought iron or steel. T he system of piping 
in the Kingsbridge station, shown in the drawi ngs. is well 
worthy of study. It is as follows: 

T he piping is run on the system of equalizing mains. 
connecteJ on the one hand to the boilers th rough feeders, 
and on the other to the engines thro ugh separating re
ceivers, so as to permit the enti re system to be com
posed of piping of substantiall y the throttle diameters, no 
pipe carrying much over the capacity of one engine. T his 
avoids the necessity of very large valves and fitt ings, while 
conducing to an equal distribution of steam and pressure 
with a substantially uni form fl ow. 

T he design for accomplishing this, as shown in th e 
ground pian, consists of dividing the station into quarters 
of four units each; then connecting each set of four units 
by an equalizing main of 20-in. pipe, served by four feed
ers of 16-in. 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 8-in. branches join to form a fe eder 1 2 ins . in diameter, 

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 r6-in. 
pipe, which crosses the engine-room basement to an equal-
1z111g 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 longitHdinal 
quarters will be connected through a by-pass so that each 
may serve the other. 

The arrangement of the valv es is such that any portion 
of the pipe, or any fittin g 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 servi ce at one time. Expansion and contrac
tion is provided fo r by careful design, proper anchoring, 
and by the fl exibility of long-sweep bends . 

T he live-steam piping is free from pockets whether 
valves are open or closed, except in the equalizing mains, 
which are intentionall y pocketed fo r drainage. The dead 
ends at closed throttl es 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 " H olly system" returns to the boilers, 
thus providing a continuous automatic drainage, for the 
entire steam syst em, 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 eng ine 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 r8 ins. in 
diameter. T he pressure in adjoining h eaders is equalized 
by bent pipes connecting them. A steam reservoir 36 ins . 
in diameter, 24 ft. long, is located near each engine, and 
fro m it a pipe runs to the high-pressure cylinders. 

AUXILIARY MACHI N ERY 

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

GENERAL A RRANGEMENT OF THE P OWER P LA NTS 

T he arrangem ent of the several elements in each of the 
stations is clearly shown in the illustrations accompany
ing thi s articl e. Especial attention is called to the four
division plan of the K ingsbridge station, which was de
signed by W estinghouse, 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. E ach has its own inde
pendent flu es, economizers, stack, induced-draft machinery, 
exhaust leads and condenser. E qualizing 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. 

Manhatta n Kingsbridge * Name of Station ___ _ --- ---1 Metropolitan 
--- - - --1-------1---

Location - ----- - -- --- ----- { 9Gth SJivae~d East 

. • . { 2001 x 244" av. = 
Size of bmldmg - ----- -·-- 48,800 sq. ft . 

. . . . J 83' x 225' av.3 fl oors 
Size of boder room,mten or leach 21,1G5 sq. ft. 

• • J 110' x av. 222' = 
S12e of engm e room ------ ) 2t,420 sq. ft. 

E 
. 1 . { G,600 vo lt s, 

lectnca output, nomma1 38,500 kw. 
Engines, number____ _____ 11 

H.P. each, rated_____ 4,500 
maximum 6,000 

H.P. total, rated_____ 49,500 
maximum 66,000 

J Vert. cross-comp. 
Type-------·-------- l 2cyl. 

Valves_______________ Corliss 
Size of cylinders______ 4G and 86 x 60 in. 
Revs. per minute __ ___ 75 
Steam pressure_______ 100 lbs. 
Receiver, heat'g surf._ _ ___ _______ _ 
Piston rods, diameter_ 9 and 10 in. 
Connect'g rods, length 5 cranks 
Crank pins _________ _ 14 x 14 in. 
Wrist pins ____ ______ 14 • 14 in. 
Shaft, len gth_________ 27 ft. 4 in. 

max. d iam_ ____ 3i in. 
bearings ___ -··- 34 >< GO in. 

Weight on two bear'gs 
Fly-wheel, diameter_ _ 28 ft. 

wt. of rim 100 tons 
Alternator, wt. of field G5 tons 

! 11, surface Condensers _______________ ) 8,000 sq. ft, each 

Boilers, No_______________ 87 
f l<t a nd 2d fl oor, 

H . P. each ------ ----- 1 265 3d fl oo r, 350 
Tub_es hig~ __________ 2<l fl ?,or, 9, 3d fl~or,1~ 
Sections wide_________ 14, 1 

h 
J 2d floor, 52 sq . ft. 

Stokers, g rate surfate, eac l 3d fl oor, 57 sq . ft. 

~~~11~~-se~;:::::::::::::: 1-3~.;;,;2 ft. 
Blast pressure,ins.of water None 
Economizers _____ -·-•-- -· None 
Feed water heaters ______ _ Primary heate rs 
Auxiliaries, d ri ven by ____ Steam 
Maximum H.P of engines 

peR~?idf~t-~~~~-~~ --- -1 
Engine room _____ --- ~ 
Bo il er fl oors _________ _ 

1.37.5 
2.703 
1.394 

74 th St. a nd East 
River 

2041 8" X av, 404' = 
82,416 sq. ft . 

1041 2" X 4fl8', 2 
fl s., each 42,500 

sq. ft. 
!J31 {j " X 31J9 / == 

37,107 sq. ft. 
11,000 volts, 
40,000 kw, 

8 
8,000 

12,500 
G4,000 

100,000 
Duplex,comp.,4 cyls 

2 hor. 2 vP-rt., ~ 
cranks at 135° 

Corliss 
4t and 88 x GO in. 

75 
150 lbs. 

773 sq. ft. 
8 in. 

5.4 cranks 
18 x Bin . 
}2 X 12 in, 
25 ft 3 in. 

37 in. 
34 x GO in. 
439,000 lbs. 

N one 
None 

116 tons 

8, jet 

G7 

520 

12 
21 

115 sq . ft. 

4--278 X 17 ft, 
1G 

1.7 in. 
16-8,192 tu bes 

Surge tanks 
Motors 

1.213 
2.695 
1.176 

21Gth St. and 
Harlem River 

24G. 4" x 320' == 
78,8:30 ,q. ft. 

108' x 308' 2 fl oors, 
each 33,340 ,q. ft. 

}311 6" X 308' = 
40,450 sq. ft. 
6,GOO volts, 
56,000 kw. 

1G 
4,500 
6,250 

72,000 
100,000 

Vert, cross-comp. 
2 cyl. 

Corliss 
4G and 8tl x 60 in. 

75 
150 lbs. 

1,500 sq. ft . 
9 and HI in. 

5 cra nks 
l4 X 14 in, 
11 X l4 in, 

27 ft. 
39 in. 

34 x GO in. 
507,000 lbs. 

28 ft. 
100 tons 

4, jet 

60 

5:/0 

1:/ 
21 

ll5 sq. ft. 

4- 200 X 12 ft. 
8 

about 3 in. 
lG-9,GOO t ubes 

Primary & aux'lry 
I Steam 

1.2G9 
2.472 
1.4\19 

*Th e figures for the Kings l,ridge station are those of the ori g inal design. Only one 
h alf of the plant is now under construction. 

three remaining have capacity for the whole plant. As 
was said in a former desc ription 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 finish ed, 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 fini shed, 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, Brool,lyn Heights Railroad Company 

W 
HEN I 1Jecame president of the Brooklyn Heights 

Railroad Company, last 1\farch, I was not sur
prised to find a system in which nearly every de

partment was actively engaged in perfect ing nrnch-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 fam iliar with the conditions 

II 
Ill 
Ill 

generally realized, and such lines as the Crosstown and 
others especially patronized by thi s class r eceive as heavy 
6 share of the work of t ransportation as many of the others. 
nut a small fraction of the thousands that cross to l\f an
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. T he quick response that has 

THE PRESENT NEW YORK AND BROOKLYN BRIDGE 

cx1stmg in Brooklyn, having, in common with other rail
mad men throughout the country, watched with interest 
the vicissitudes with which the growth of its street I ail
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 offic ers and engineers of the company 
are continually working. It is my intention in this article 
to menti on, 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 l\f anhattan. The latter greatly exceed in num
bers the ones who remain on this side of the East River, 
although the large number of factories, warehouses, etc., 
\nakes the local traffic of much greater proportions than is 

followed the betterment of service on existing lines, and 
the practically simultaneous 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. 
\;\Tith 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. A lthough holding a franchise whereby 
it is allowed to operate cars over the bridge, the railway 
company must abide by the rules lai d 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 
is now co-operating with the railway company in improving 
this serious obstacle to rapid transit, but until the com
mission has rendered its r eport, 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 

r 
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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 
lmilding 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, therefore, 
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 g 1·eat relief to its present 
l\Ianhattan service, and it is to be hoped that the work on 
this bridge, ·w hich 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 a llow, and must wait with the public until 

:...-~ 
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and service, the board of director s some time ago com
menced the fo rmulating of plan s for the enlargement of 
the generating capacity, and these plans have now taken 
a definite form, have been approved by the consulting en
g ineer 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 .1:-'ower 
Station, could, however, not have lJeen foreseen, and during 
the spring of this year , therefo1·e , 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 immense crowds which have been handled 
in our Coney I sland, Bergen Beach and other excur
sion service this summer has necessarily maintained 
the undue press tu-e upon the power stations, working 
them as !->tatcd 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 furth er facilitat e the 
distribution of traffic, and as these improvements will be 
made before the natural growth of the borough can have 
~ncreased it proportionately, it is not too much to expect 
that within a very few years the variou s lines of the sys
tem will be operating under the most favo rable conditions, 
;:s 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 facilities. The untoward demands on 
the existing plants caused hy the rapid growth of the city, 
the unfortunate fire which r ecentl y clestroyecl one of the 
important power station s, and the large increase in di stant 
suburban population has cut clown the margin of reser ve 
power to zero. It has been the un fo rtunate predicament, 
lherefore, of the Brooklyn H eights 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 hci ng- inconvenienced to 
1he ex tent of the actual shutting down n f ce rtain lines by 
the l>rcakdown of a siw.!,·lc g·c 11 erator. R ealizing the ,om
in!.!,· shortness of power from natural growth of the city 

preventing the reinstating of electrically-operated elevated 
trains , but before this is published some of the lines will 
:igain be running without locomotives. Immediately after 
the demands for power became oppressive, with no likeli
hood of relief, every effort was made to secure help from 
outside sources. A most natural aid in the way of current 
came from the Kings County E lectric Light & Power 
Company, whose S ixty-Fifth Street station could cl ebver 
alternating curn:11t at 6500 volts in any part of the city to 
local sub-stations. Negotiations ,verc 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 cap~1city, 
and the adoption of high-ten sion f eede1·s will give great 
fl ex ibility to the system. Everything pe1·taining to the 
service has been provided fo 1· in the development of the 
new power-distribution system. The great changes in 
traffic di st ribution which wi ll result from the completion 
of the new bridge at 11roaclway and the proposed extension 
by tunnel of the urnlcrground rapid transit from Manhattan 
to Brooklyn has been carefull y con.siderccl, and the present 
layout of power cables, with the accompanying· rc.c;erve 
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ducts and space for auxiliary power in the power stations, 
is confidently expected to be sufficient for the supply of 
the company's lines until 1906. 

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-

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 . \\Tith the smaller children it is not an 
uncommon occurrence for the motorman to be obligeJ to 
stop his car in order to get down and remove some little 
tot who is sitting peacefully between the rails, and while 

THE RAILWAY TERMINAL AT BRIGHTON BEACH 

ing but a narrow margin between the track_s 3.nd sidewalks, 
and necessitating extra vigilance on the part of the motor 
man in avoiding colli sions with trucks or carriages. A 
much g reater tax on his abi lity, however, r esults from the 
general use of the streets as a children's playground. There 
seems to be ei ther a peculiar fascination fo r the most 
dangerous localities or a distorted conception of the relative 
recreation advantages of the various street s in their vicin
ity existing in the youthful mind, for the youriger 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 r esided 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 f_rom 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 con siderably 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 seashore, to take on from tl1ree 
hundred to four hundred new motormen per month, and 
the training of these men to the standard of effici enc_v de
manded on all divisions of the road requires no little labor. 
Much attention has been given to the perfecting of thi s 
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 1-eliability which comes only 
with the mental equipoise following long familiarity with 
the position on the front plat fo rm , so that the company 
takes every opportunity to p1·event di ssati sfaction among 

other which has cume over the same track, and which he 
could have first hoarded by a little longer wait , but at the 
City Hall even thi s rest1·iction is not employed, and an 
opportunity is given to change from a Fulton Ferry car 
to one going ove r the bridge or vice versa. In this way 
con side1·able time is saved, as it enables the passenger to 
catch a car of another line having his desired destination. 
Hy 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 b1·anches is fo llowed, many other 
intersections will probably he found , and in onler to g ive 
sati sfactory communication from any part of the borough 
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A SUMMER PICNIC PARTY 

ib men, and places a premium on long service by a periodi
,;;al 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 r ecreation near tbeir 
posts when off duty. 

The advantages of a generous transfer system are folly 
appreciated by the company, and it has adopted a most 
11 beral 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 trans£ er 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 transfe1·s a1·e at 1.·r es
ent issued as a temporary convenience. .At the prini.:i pal 
trans£ er points agents are stationed, reli eving the conductor 
of much unnecessary work. 

In conclusion, it may be said that whil e at present the 
road is handicapped by having none too much power and 
entirely inadequate means of reaching Manhattan, the 
remedies for both these evils are in sight . \Vithin a very 
few years the completion of new bridges and tunnels will 
provide sufficient outlets to pre\'ent congestion on any 
part of the system and give favorable oppor tuni t ies for 
operating a high-speed, sho1·t -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 

G enerul Manager, Brool,lyn Heights Railroad Co mpany 

Vv
T ITHlN the last decade the movement of population 

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 g ratifying tendencies of the times, 
and seems bound in time to solve many of the sociaiistic 
problems which to-day confront us. A suburbanite is, in 
seven-eighths of the cases, hi s 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 hi s interests are allied. No de
structive tendencies can be developed. A ll his interests 
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 
is undoubtedly the ;.vr ecca of .99 of our suburban residents. 
Un til New York was made easy 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 an cl Brooklyn Bridge, the elevated service and the 
number of passengers carried. 

All figures show that with increase in transportation 
faciliti es 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 opportuniti es 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, 1898-that this vast move
ment to our suburbs assumed its real proportions. U ntil 
that time the inconvenience of the overcrowded terminal 
fac ilities , both elevated ancl surface, the necessity of chang
ing cars, the additional fare, the overcrowding of the 
bridge platforms and cars in thei r 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 ancl beauties, and sent them to less attractive 
locations in I\'" ew J ersey and upper Manhattan. \1/ith the 
opening of the bridge to the trolley all this was changed. 
By stepping into a trolley car in New York, the bu siness 
man can resign himself to hi s paper ancl 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 rail s and the copper trolley wire. F lushing, 
Corona, Elmhurst, Jamaica, Richmond Hill, Canarsie, 
Bergen Beach, Bensonhurst, Fort Hamilton, Dvker 
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 examplei seven years ago land in the Flatbush dis-

trict was se lling for $1,500 per acre. To-clay 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 sa le. Away from the tracks there i s no sale. A 
railway can lay it s tracks between vacant lots, and in a 
short time a comfortable patronage will build it self up. 

In the year fo llowing 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 Bos
ton, Philadelphia, Rochester, and even further away, have 
taken thi s 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
chaser s at thi s figure. 

One rea l estate firm placed a reliable man at the Jersey 
City Annex ferry slip the fir st day of l\fay 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 A venue was 
developed. In 1880, ten years later, over twice as many 
passengers were carried as in 1870, the increase being rn6 
per cent . From 1880 to 1884, when the Brooklyn Bridge 
was opened for traffic, the annual increase was about six 
million. The year 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 mi llions. 
This first promise of rapid tran sit resulted in an increase 
in 1886 of nearly fifteen million passengers, only 4.6 mil
lions on the surface, and rn.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, 1888, 
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found the Kings County E levated open as far as Nostrand 
A venue, 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 wc1.s a 
decrease of 3 1-3 million in the number carried by the sur
face roads. There was a still further decrease of 1 ± mil
lions in the passengers carried by the surface roads the 
next year, while there was an increase in '' L" traffic of 15{ 
millions. The following year, 1890, closed the decade with 

tripled in New U trecht, from $3,897,968 in 1890 to $II,-
356,909: doubled in Gravesend , from $3,001,740 to $6,-
291 ,128; and doubled in F latlands, from about $1,000,000 
to $2,000,000. 

From this time on the elevated steadi ly lost from one to 
four millions a year. The opening of the N assau lines, 
and the consequent development of the districts they feel, 
caused an increase of 20 millions in 1896, of 28 millions in 
1897 (making a total for the surface roads of 200 mil-

T AB LE SHOW I NG l'O !' U LATION, I\lIL HS O F T RACK ON MA I N LI NES AND N UM B E< R O F P ASSENGE RS C A !< RI ED I N RROOKLYN 

llIIL ES OF T RAC K I l\l AI N LINES 
P ASS E NG E RS C ARR IED 

YEAR 

Sur face Eleva ted Tota l 

1854 ___ ____ -----
i,7.oi(ii3ii 1858 __ __ ____ ---- 7,705,839 

18()11 ____ - - -- ---- 265,000 47.00 11,328,009 11.329,00'J 
1870 ______ - --- -- 39ti,OUO 100.00 36,431,693 36,431.693 
1880 ______ -- - --- 5\19,4!15 H:!,395 75,000,000 75.000.0UO 
1~81 ______ ------1 143.27 ------ 7n ,\J33,91 3 

I 

79.933.913 
188"2 ______ ------ 152.ll45 -- ---- 86.789,688 8G.789,688 
1883 ____ __ ------ 158.048 ---- -- 93,287,969 93,287,9G9 
188.!_ ___ __ ------ 631,383 159.31',5 -;ui5- I 10'2 256,548 102,256,548 
1885 ______ ------ 710,000 155.!104 103,959,052 4,447,667 108.406,719 
1886 ______ ------ 745,100 145. 719 6.75 108,555.448 10,158,h65 118,714,113 
1887 ------ ------ 774.870 rna.802 6.75 I 111 .501,852 12,17:!,353 l:!il .ll74,205 18R8 ____________ 805,885 1:38.7.!5 lti.002 108,15:t,40\J I 1~.332,174 J2fi,4t! 4.583 
188!1 ______ ------ 8:.!0,000 1:39.845 23.048 106,874,31i5 34,l :.!7,359 lH,001,7:!4 
1890 ___ ___ ____ __ 838,547 168.40!l ~..J.8~:J 11 7,830,09t! 45,007,410 102.837,508 
1891__ ______ ---- IJ95,:t76 162 580 24.8:!:.! l 15,2ul,99;! 50,417,51)3 lG5,G79.555 
1892 __ , _____ ---- l,OIJ0,000 1:i8.593 :.!4.43::l l:!2,518,18ti 53,:i53,769 175,871,955 
1893 ____ -------- :,020,000 l 65.452 27.012 137,715,699 5u,654 4ou 194,370,108 
1894_ ______ __ ___ 1,0tl0,000 1G3. 571 27. 603 138,259,9,6 48,705,847 186,1!65,823 
1895 ______ ---- -· \ 1,100,000 163.724 28.408 15::1,420,4,4 !i3.251,fl22 !c06,u72,3!l6 
18!16 ________ ---- 1,113,000 203.Hi4 2i-;.4os 172.115,126 50,400,820 222,515,940 
18!)7 __________ __ 1,1:!6,00LI 21!3.\Jl5 31.821 200,139,WO 45,u84,3i9 245,823.8,9 
18(18 ______ ------ 1,139,100 237.973 31.911 217,278,119 44,170,810 261,448,929 

1899 ___ __ _______ 1,152,000 238.603 31.911 241,716,817 48,086,278 289,803,0()5 

1900 ________ ---- 1,166,382 237.800 I 37.00 309,530,880 67,008.614 I 376,539,494 

1901. _____ ------ 1,180,000 23,.800 37.00 331,632,666 62,51!l,369 394,152,035 

a rush of travel, an increase of nearly eleven millions for 
both elevated and surface, a total increase for the year of 
21.8 millions. This doubled the traffic of 1880, the increase 
being 117 per cent. 

The year 1891 found a decrease of 2½ million passengers 
in surface traffic, and the small increase of 5½ millions in 
elevated traffic, while the population increased 100,000. 
This resulted in an increase of IO million passengers car
ried in 1892, but the population only increased by about 
5000 over l 89 l . 

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 137,715,699 for the surface 
roads and 56,654,409 for the elevated, while the estimated 
population increased 20,000. T he following year the ele
vated traffic decreased nearly eight millions, while the 
surface retained its gain of the year before, but added 
only one-half a million, yet the population was increased 
00,000, 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, a lthough thi s was 
the year of the strike, making- 15 millions increase fo r the 
surface and 4½ 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 $6,15f:i,4G;3 in 1890 to $r 3,356,909 in 1895; 
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I NCRE<A~E 

Surface E levated 

3.1)22 .270 
25 , 103,68G 
38,568,:305 
4.!J:33,913 
u.8i\5,7i5 
6 49tl 2Kl 
8'.!168:57\) 
1,702.5 :4 4 ,4-17.667 
4,596,:.1\J(l 10,307,39R 
2,946,404 I :!,01 3. f.i 88 

-3,349,443 f.i, 159,8:!1 
- 1,278,0H 15, ;()5,185 

l0,!155 ,733 10,~80,U\l 
- 2,5e8,1o6 :i,400,153 

7,256,194 2 ,93G,2o6 
15,197,513 3,3011,610 

544,277 1 - 7',()48,562 

15, lll0,498 4,546,075 
19,916,809 - 2,851,102 
2ti,024,3i4 - 4,i16,441 

17,1:38,619 - l,51:3,51.i9 

24,438,698 3,!115,.J.68 

67,814,063 _ 18,922,236 

22,101,786 - 4,489,245 

T ota l 

6,150,171 
14,903,794 

4,960,092 
2.810,378 

14,517,141 
2 1,835,784 

2.832,047 
10,1\1'2,400 
18 ,498,153 

-7,404,285 
I 19 ,7f16,573 I 

17,065,'{07 
23,307,933 

15,625,050 

28,354,1G6 

86,736,399 

17,612,541 

R emarks 

Firs t surface cars o pera ted in Brookly n 

221 % increase in 10 years 
JOG ~ u u u 

Brooklyn Bridge opened 
.M ay 14, Broo kl y n Ele va ted opened 

Apri l 24, K. C. Eleva ted opened 

117 % in cre ase in 10 yea rs 

Moti ve powe r began to be cha nged to e lect ricit y 
M ot ive power n ea rly all cli. anged to e lec trici t y by 

end of y ea r 
Year of trolley strike 

Jan, 23, t rolley cars firs t crossed bridge. June 18, 
elevated firs t c rossed 

In addition, th e N. Y. & B. Bridge ca rried p as
sengers w ho didn't continue on the elevated-
9,56o,806 

Brig h1 on Beach R. R . included in eleva ted li nes 
beginni ng this y ea r 

lions), and an increase of 17 millions in 1898, making a 
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 yea r the satisfaction of the public in the accomplish
ment of this long-desired improvement appeared in the 
increase of 24-½ millions in surface traffic, the increase of 
-+ million in elevated traffic ( the first increase in the ele
vated, by the way, after three years of losses) and in the 9½ 
million persons carried over the bridge who were not 
elevated 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 ther e were 241,716,817 passengers car
ried by the surface cars, 48,086,278 carried by the elevated; 
a total of 289,303.095, besides 9,560.806 passengers carried 
across the bridge only. 

With the change of motive power on the elevated roads 
from steam to electri city came increased speed ~nd 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 l 5 
millions shows how quickly the improved faci lit ies were 
g-rasped. 

September, 1899. saw electric service installed on the 
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Fifth A ven ue E levated as far as Sixty-Fifth Street, with 
free transfers to the surface lines at Thirty-Sixth Street 
and at S ixty-F ifth Street to Bay Ridge, F ort Hamilton, 
Borough Park, Bath Beach, Unionvill e, Coney Island and 
many small settlements through which these lines passed. 
By 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
heacl Bay and Brighton Deach, 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 
67,008,6 14 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 di stricts by shorter routes. The total number 
of passengers carried by the surface and elevated lines in 
the year 1900 was 37fi,539,494, nea rly 2 1-3 times the num
ber at the close of the p1·evious decade, the increase being 
131 pe1· cent. T he population of Brooklyn increased in the 
same time a lit t le less than 40 per cent . 

The close of the fiscal year on June 30, 1901, shows an 
increase in the surface traffic of over 22 million passengers 
carried, while there has been a decrease in the number 
carried by the elevated lines of nearl y 41 millions. This 
apparent falling off in the elevated business is due to the 
Erighton Ueach line being rated as belonging to the sur
face in stead of the elevated division. There was a total 
increase of 17,612,5 .. p passengers, while the whole mnn-

ber carried was 394,152,035; with our population of 
1,180,000 this is equivalent to eyery one riding once a day 
fo r 3 IO clays 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 Kew York Railroad Commissioners and the 
records of the various railway companies where they were 
available. No distinction is made between the boroughs of 
Drooklyn and Queens, and what seems to be the most logi
cal separation of the different classes of traffic has been 
adopted. 

It is interesting to note that with all this enormous 
yearly 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. 

\Vith the completion of the new East 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 Brooklyn, and 
the altogether likely possibility of improvements in train 
and car equipment, we would see a still funher move
ment of people from the crowded city districts to the fr ee
dom and pure air to be had in the suburban towns of Long 
Island. 
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THE ROLLING STOCK OF CREA TER NEW YORK 
BY EUGENE CHAMBERLIN 

S upcri1Jfc11dcnt of E quip111 c11t, B roo k/3111 H cip,-l1ts Railroad Co 111pa11 y 

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

hJ consider briefly the evolution from the hor se car to the 
present standard overhead trolley or underground-conduit 
electric cars of the two boroughs. \Vithout touching upon 
thi s history for the past ten years it would be difficult to 
explain why the various types of cars, trucks and motors 
are still in use. 

lt is quite generally understood that in Manhattan the 
cont rol of all surface lines was orig inally in the hands of 
t wo corporations fr om the time that horse cars began to be 
super seded by other kinds of moti ve power , with the re
sult that each company early adopted it s standards and 
adhered to the same-first , their cable, and later , their elec
tric, lines were extended. The consequence is that in that 
boroug h to-clay the equipment is fairly well standardized; 
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 di stinct companies, creating a 
multipli city of types of car , truck and motor equipment 
which time alone can thoroughly er adicate. 

The standards of the Metropolitan S treet Railway Com
pany were fully described by Thomas l\ lillen , master me
chanic of that company, in an article in the O ctober , 1900, 
number of the STREET RAILWAY J ouRN,\ L, which at the 
present time probably covers the equipment in Manhattan. 
T he acquisition of the Third A venue R ailroad Ly the 
Metropolitan added a different build of single-truck closed 
car equipped with \Vestinghouse 68 motor s; a double-truck 
closed car having transverse, walkover seat s , equipped with 
Peckham 14-A bolster trucks having fo ur vVestinghouse 
56 motors; and a double-truck combination car which the 
Third A venue Railroad had produced by joining together 
a single-truck closed and single-truck open car. T hese 
car s correspond in type, as far as the requirement s of 
operation are concerned, to the standard car s of si mi 
lar type which the l\ Ietropolitan Company had a lready in 
cperation, differing only in detail of construction, finish 
and color. 

/T he transverse type of seat above mentioned appears to 
have not proven a success in Manhattan , and C<.Ttainly has 
not in Brooklyn, fo r the reason that with a car of gTeatcr 
wiclth than the ordinary standards they g ive but a 19-in . 
aisle, instead of a 40-in. ai sle, and the seating capacity is no 
g reater than with the longitudinal side scats. thus ma
teriall y reducing the carrying capacity of the cars, and 
during the hours that traffic is heavy causes considerable 
delay and inconvenience on account of the difficulty expe
rienced by passengers and conductors in making their way 
through · the crowded, narrow ai sles. 

In general , the types of cars and their uses in the two 
boroughs arc the same, namely: sing le and double-truck 
closed cars for winter service, and sing le and double-truck 
open cars for summer service ; the sing le-truck cars being 

operated on crosstown or side lines, where t raffic is steady 
and r equires a fairly short headway, but is 1·arely heavy 
enoug h to call fo r car s of large carrying capacity. They 
are al so useful as "nighthawks"- car s operat ing betw ~en I 

a. 111 . and 5 a . 111 ., when traffic is light. T he double-truck 
cars ar e 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 ca1·, 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 fo und unsuited to 
the service, for the reason that in ::\ l anhattan all the lines 
run through thickly populated sections and lead directly to 
no seashore and but few summer resort s. T he result is that 
the riding is lar gely a matter of business, and any car , 
either closed or open, winter or summer , will be used to 
get quickly to destinations. In Brooklyn, on the con
trary, nearly all lines run through attractive suburbs to 
various seashore and summer resorts, and a large portion 
of the summer traffi c consists in carrying pleasure seeker s. 
For thi s service large number s of open cars are needed , 
and closed cars. or car s having a portion of their length 
closed, would simply be additional dead weight , and re
ceive littl e or no patronage. 

The general dimensions of all cars in both boroughs are 
as a ntle regulated by the clea rances afforded on narrow 
streets, elevated railroad columns and other local condi
tion s, and, as Mr. l\ lillen 's article gave in detail the dimen
sions, etc., of the standard cars in use in l\ Ianhattan, 
repetition , except in a general way. is unnecessary. The 
four-wheeled closed cars of the l\ f ct ropolitan system a re 
30 ft . over the dasher s, the width at sill being 6 ft. , and at 
belt-rail 7 ft., and have eight windows on each side. T he 
double-truck closed cars are 36 ft. over the dashers, v. ith 
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 sing le
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 leng th over the dashers of 35 ft : 1 I 

ins., and width a t the posts over seats 7 ft. 2¼ ins., and a 
width at sill s of 6 ft. 5 ins. T here are twelve seats 1n all 
and three sash in the end bulkhead. The standard color 
fo r the Metropolitan cars is orange fo r the main panel, and 
cream on the lower concave part. with plain block letter ing 
and simple ornamental lining. The car s arc equipped with 
fo ur signs, one at each end and one 0 11 the middle of each 
side. These sig ns a1·e of the same square type desc r ibed 
below as being used under the hoous of the Brooklyn cars, 
but are operated by hand wheels connected to them by a 
bevel gear. The ca rs used on what constit utes the old 
T hird A venue system are painted in red, having a di s
tinctive color scheme to those of t he l\fctropolitan roa<l 
proper. There a re, of course, in l\f anhattan 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 thi s kind, as 
there is nothing which has not already been thoroughly 
described about the latter, and the hor se cars are of the 

~ 

The car body is trussed with ¾-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 doors hung on roller s, 
27-in. openings placed in center of end bulkhead. These 

cars are equipped 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 \Vestinghouse 
68 motors , G. E . K-I I control
lers, N uttall trolley stands; or 
Peckham trucks, 6-ft wheel 
base, G. E.-800 motors, G. E. 
K-2 controllers and Nuttall trol-
ley stands. 

DOUBLE-TRUCK CLOSED CAR, MANHATTAN 
The dimensions of the stand

ard double-truck closed cars are 
same type that have been in use for the past six or eight 
year s. D escriptions of the standard Brooklyn cars are 
g iven in more detail below. 

The Brooklyn Rapid Transit sing le-truck closed cars 
have a length over all of 29 ft ., 
body 20 ft., width at sill s 6 ft., 
width over drip-rails 7 ft. rn½ 
ins., height from bottom of sill 
to top of trolleyboard 8 ft. 8 ins. 
Seven windows are placed on 
each side, having fixed sash fit 
ted to prevent rattling; panta
sote curtains on Hartshorn 
rollers, with fixtures slidin g in 
grooves. The roof is of moni-

as fo llows : Length of body, 25 ft. ½ in.; length over all, 
34 ft. I ± in.; width of body over drip-rail, 8 ft. ½ 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. I in. ; height from 

tor type, with seven pivoted 
ventilator sash on each side. 
g lazed with white chipped g lass , 
the two end monitor sash being 

DOUBLE-TRUCK COMBINATION CAR, MANHATTAN 

fixed. The platfo rms are 4 ft. 6 ins., with angle-i ron 
bumpers slotted for malleable iron draw-heads. P lat fo rm 
gates are of the \ Vood patent folding type, and Brill patent 

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. 

bottom of sill to top of trolleyboard, 9 ft. I 111. There are 
eight widows on each side ; fixed cherry sash, fitted tight 
with rubber bands or parting strips to prevent rattling; 

3-16-in. A merican 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, I-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 
seats and their backs are of hard 
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 each 
end. The platforms are supported by substantial oak arms, 
with angle iron bumpers slotted for fixed malleable iron 
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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 lever s, 
and two 12-in. steel platform gongs, Brill pattern B. H . 
standard with fixed pin. Three electric light circuit s, in
cluding 9½-in. Neal electric head-
lights set in center of dashers, and 
six electric heater s ( Consolidat
ed ) in seat-riser panels and op
erated by a three-point switch. 
The doors are hung on rollers, 
have 30-in. openings, and arc 
placed at diagonally opposite 
sides of the bulkhead s, bring ing 
the rear door always on the side 
nearest the sidewalk. 

lars, is of white ash. The ceiling is of three-ply quartcrect 
oak veneer in three sections , and side panels of malleable 
iron of Brill pattern. The side curtains are of pan tasote, 
with Hartshorn roller s and Acme fix tures, furnished with 
steel rods running in grooves in the side pill ars. Folding 
steps are placed on each side, each supported by eleven 
drop-forged steel hangers. The dashers, angle-iron bump-

The dimensions of the standard 
ten-bench , single-truck open cars 
are as follows: Length over all, 
31 ft. IO ins. ; width over all, 7 

DOUBLE-TRUCK C LOSED CAR, BROOKLYN 

fl. 9± ins. ; width at sills, 6 ft. 7½ ins.; height from bottom 
of sill to top of trolleyboard. 8 ft. 8 ins. O f these six 
benches have r eversible 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 g lass, and 
three drop sash with drop blinds in each bulkhead. T he 
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 platform 
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.-800 motors 
and K-2 controllers, the ends of 
the car being trussed up, or Du
pont trucks, \ Vestinghouse 68 
motors and K-11 controller s and 
no trusses, but -§--in. x 8-in. steel 
sill plates . There are two light
ing circuits, including standard 
9f-in. N ea! electric headlight 
placed in center of dashers, and 
standard N uttall trolley stands. 

The standard double-truck open car s have thirtten 
benches ( nine with r eversible backs and four bulkheads). 
The length over all is 36 ft. I I ins.; width over drip -rai l, 
7 ft. IO!j ins. ; width over pillars, 7 ft. 3 ins. ; width over 
sill plates, 6 ft. 7 \ ins. The height from top of floor tu 
under side of plate is 6 ft., and from bottom of sill to top of 
trolley board , 8 ft. I Ii ins. 

The roof is of monitor type with twelve fixed sash on 
each side, having white chipped g lass with I -in. plain 
bord er. Three drop sash arc placed in each bulkhead, with 
pantasote curtains on Hartshorn rollers and Acme fix tures. 
The inside fini sh , as well as all corner posts and side pi!-

ers, dra w-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 circuit s, including 
standard 9-}-in. ~ cal headlights. 

At present the standard signs for a ll cars in the borough 
of Brooklyn are as follows: For the side signs, the name 
of the street or avenue is 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 arc in the same way painted on removable 
sash fitting into the end monitor sash openings. T he 8idc 
signs indicate the route, and the encl signs indicate in a 

SINGLE-TRUCK CLOSED CAR, BROOKLYN 

general way the destination. T hese signs are illuminated 
at night by the ceiling lights in the interior of the car. 

In addition, there is installed under each bonnet a fonr
~id ccl wooden sign, 4 ins. x ..J- ins. x 2..J- ins ., on each of the 
fo ur faces of which is painted a different specia l destina
tion, according to the lines on which the car operates. T he 
conditions in !Jruoklyn necessitate signs being either re
movable or havi ng a great number of different route and 
destination names. In summer 0 11 Sundays and holidays, 
0 11 account of changed conditions of traffic , large numbers 
of car s must be diverted from their regular routes to lines 
that run to summer resorts, necessitating, of course, a com
plete change in signs. In Manhattan these conditions do 
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not obtain, and a change of three or four signs is suffici ent. 
T his is amply provided fo r by the fo ur-sided box signs in 
general use in the lat te r borough. 

T he standard fender in Drooklyn is of the Crawford type, 

DOUBL E-TRUCK OPEN CAR, BROOKLYN 

fitte d with an annealed wire mat in mesh and with special 
hangers and gu ides, allowing it to be ra ised readily and 
placed out of the way on cars operating over the bridge. 
T hese fe nders ar e made in the shops of the company, where 
special apparat us is installed fur thi s purpose. ln l\fanhat
tan the standard fender is of the P rovidence type, made by 
the Con solidated Car Fell(ler 
Company. O n the 11roadway, 
T hird Avenue and some other ·n. 
Imes, however , no fe rn ier in front 
of the bumper is used, hu t an ex
tra strong and effi cient wheel 
g uard is placed around the trucks. 
T he extr eme congestion of the ve
h:cular and car traffi c un these 
routes would possibly rende r a 
more cumbersome device imprac
t icable. IIere again the d iffe rent 
operating conditions in the two 
boroughs is apparent , making a 
fender on each encl of the car a 
necessity in Manhat tan, whereas 
in Brooklyn one removable fe nder meets the r equi rement s. 
ln 1Ianhattan a number of lines have their te rmini in 
crowded portions of the city, where cars must take a cross
over and the operating end of the car be changed. In 

PARLOR CAR , BROOKLYN 

Brooklyn there are either loops, so that no change is n eeded, 
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 H eights R ail road 
Company in Brooklyn have Brill maximum-traction trucks, 

\ :Vestinghouse 68 motor s, G. E. K-11 controller s, two G. 
E. type M . Q. circuit breaker s placed under the bonnets, 
and one G. E . type M . D. lightning arrester. The sing le
truck car s have fuse box and motor switches, in stead of 

circuit breaker s. T he standard 
wheels of thi s company fo r both 
sing le and double truck s are 
chilled cast iron , 33-in. diam
eter , 2¾-in . width of tread, -g-in. 
fl ange, and weighing 420 lbs. 
They a re mounted on 4-in. 
axles. T he pony wheels on the 
Brill maximum-tract ion trucks 
are 20 ins. in diameter and 
mounted on 3~-in. ax les. 

T he painting of all cars of 
all types mentioned above is 
standarclized. T he main panels, 
lett erboards and bulkheads are 

crimson lake, lettered and striped with gold leaf on the 
closed car s and a luminum leaf on the open car s. The cove 
panels , dashers, w indow sill s and side sill s ar e cit ron yellow 
with pale-blue striping. A ll bumpers, inside dasher s, fen
der hangers and ironwork a re Indian reel. All the car 
t rimmings, inside and out, ar e brass of standard design. 

SINGL E-TRUCK OPEN CAR, BROOKLYN 

T he obj ect sought after in build, as well as interior ancl 
exterior fini sh of the car s, has been simplicity , durability 
and streng th, and the standardizing of all parts, with a 
view to . making the ca rs attractive to the eye and at the 

same time economically maintained. 
Besides the types of cars described above, 

there has been introduced in Brooklyn a 
combination car, of which the general di
mensions are as fo llows : Length of body, 
28 ft. ; leng th over bumpers, 37 ft. ¾ in. ; 
width over sill plates, 7 ft .; width over 
posts, 7 ft. 9 ins. ; width over drip rails , 8 
ft . 1 in. ; height from fl oor to plate, 6 ft. r 
in. ; height from bottom of sill to top of trol
leyboard , 8 ft. I 1.g. ins. 

T he floor framing of these cars is the 
same as the double-truck open cars. The 
interior fini sh , body ancl .. 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 30¾ ins. x 38¾ ins. 

Individual chair seats are installed in these cars (in 
place of the long itudinal side seats), and afford greater 

' I 
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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 be re
moved by releasing the metal parting strips that are l1eld 

parcels out of the aisle. Possibility of rernov111g window 
sash and converting car into an open car withing fo rty 
minutes, thus removing the necessity of a double-car equip
ment, as well as the necessity of either trans£ erring motor 

NOVEL SEATING ARRANGEMENT IN THE NEW TYPE OF BROOKLYN CAR 

in position by three set screws through each pillar, and the 
car converted into an open car. The pantasote curtains, 
sliding in grooves cut diagonally across the pillars, furni sh 
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 
Street Railway Association to be 
held in New York, Oct. 9-IJ, 
1901. The accompanying pho
tographs of the interior of the 
car indicate some of the various 

ancl truck equipment from closed to open cars , or of having 
a double motor and truck equ ipment . Reducing in the 
ratio of three to one, as against the standard open car with 
running hoard s, 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. 

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 
equal to the longitudinal type 
seat, with 4 ins. more aisle space 
than in the ordinary closed car. 

NEW TYP E OF BROOKLYN "COMBINATION" CAR 

Impossibility of anyone occupying m01·e 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. Pos
sibility of changing position of seat s from side to trans
verse, or vice versa, in less than one minute. 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 

There has also been operated in Brooklyn during the 
past summer a regular parlor-car service between New 
Y erk and Brighton Deach. These cars, on which an extra 
fare is charged, are limited to carrying twenty-five pas
sengers, and are luxuriously fitted, having large and com
fortable individual chairs, large observation platfonm, an 
interior finish of mahogany or antique oak, and the ex
terior pai:1ted in royal blue, with gold lettering , st riping and 
scroll work. 



THE POWER STATIONS AND DISTRIBUTION SYSTEM 
OF THE BROOKLYN RAPID ~fRANSIT COMPANY 

BY C. E. ROEHL 

Clzicf E11gi11ccr of Po .. ucr Stations, Brooklyn Heights Railroad Company 

0 
\YI N"G to the abnormal increment \\'hich every year 

is made in the demands of the Brooklyn Rapid 
Transit Company upon it s power supply. a large 

increase in it s generating fac ilities has become imperative 
and is about to be made. U p to within a few months the 
system ha s been operated entirely by direct current , boost
er s being used where long di stances necess itated, but 
the development of territory great ly removed from the 
present power stations, as well as a 
desire for greater flexibi lity in pro
viding for future growth 111 

pected localities, has 
led to the decision 
that the most satis-

PRESENT EQUIPi\lE NT 

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 1\Ion
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. 
T his radical departure from present methods will allow the 
building of a large sing le station, most advantageously lo
cated for its supply of coal and water, yet 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. 
P lans 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. 
T he largest of these stations, the Eastern PO\ver Station, 

sometimes known as the "Kent Avenue," is situated at 
Kent and Division Avenues, and has a total capacity of 
9200 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. Alli s Company, 
and are six in number and of 2000 hp each. They li ave 
cylinders 32 ins. x 62 ins. x 60 ins. stroke, 
and run at 75 r. p. 111 . at 160 lbs. steam pres
sure. Each engine is connected to a \Vheeler 
surface t::ondenser. 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
erators were added. Twenty-four of the 
boilers were made by the Babcock & \Vikox 
Company, and the remaining ten by the 
.r\ ultman & Taylor Company, and are fur
ni shed with _six economizers made by the 
Green Fuel Economizer Company, of l\Iat
teawan, N. Y . 

The next largest station is the Southern 
Power Station, situated at F ifty-Sernnd 
Street and First A venue, directly behind the 
main repair shops of the company. This 
station was built 
1892, and is of a 
somewhat 
liar type. 

pectt
It con-

tains six 1000-hp 
cross - compound 
condensing A lli s 
engines on the 
main floor, belted 
to twelve General 
Electric 400-kw 
four-pole gener
ators placed on 
the second floor. 
These engines oc
cupy floor space 
running longitudi -

THE SOUTHERN POWER STATION 

nally clown the center of the building only, the sides being 
supported by the columns upon which the roof rests. By 

this means the dynamo tenders can at all times see the 
eng ines on the main floor and be in easy commu nication 

with the engineer. 
The switchboard 
is at the end of 
this second floor. 
The engines are 
26 ins. x 48 ins. 
x 48 ins. stroke, 
running at 75 1. p. 
111., and 160 lbs. 
steam pressure. In 
1898 two \Vest
i ngh ou se com
pound , automatic 
condensing en
gines of 500 hp 
each were added, 

one direct connected to and the other d:-iv
i ng by belt a booster. The two boosters are 
of 1000 amps. capaeity each. To each of the 
eight engines is connected a \ Vhceler sur
face condenser. Sixteen Babcock & \Vikox 
water-tube boilers of 250 hp each, equipped 
with \\'ilkinson automatic stokers and four 
Green fu el eeonomizers, were installed in 
1892, and have proved suffieient fo r carrying 
the extra load of the 1000-hp booster ca
pacity. 

The Third 1\ venue Power Station, at 
Third Avenue and f<'irst Street, has a total 
capacity of 4400 kw, di stributed among 
several different types of mac hinery. \\Tith 
the except ion of two \\Talker generators of 
800 kw each, which were insta lled in 1898, 
and arc direct connected to 1\llis cross-com-
pound condensing engines of 1000 hp each, 

the generators in this station are of the belt-driven type. 
vour Corli ss tandem-compound engines , 22 ins. x 40 ins. 
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x -1-8 ins. s troke, 750 hp and 76 r.p . m. each , driw funr No. 
6 \ Vesting house 400-kw generators. The eng ines were 
made by the C. & G. Cooper Company. Thre Cooper 
Corli ss tandem-compound engines, 20 ins. x 36 in s. x -1-8 
ins. stroke, 78 r. p. 111., 550 hp each, dri,,e three General 
·Electri c lVI. l'. -1-00-kw. generator s. .A 16 ins. x 30 ins. x 

1 \ 
4; ins. struke Cooper 
Curli ss tandem-com
j)(IUnd engine of 75 r. 

l' · 111 and 375 hp was 
inst ;i. ll ed in I S96 tn 
dri vc a \Vestinghouse 
230-kw ho()ster, an d a 
i(i in s. x 27 ins. x 1(i 
ins. stroke \ \' es ting
hiuse cumpmmd auto
matic eng iuc of 250 r. 
J ,. 111. ;i.ml 2 50 hp ,yas 
mstall ed in 1898 to 

cl ri vc a General Elec
tric booster of 200 kw. 
A ll the engines in thi s stati on arc connected to jet 
cond rn se r s. The boiler plant consists of twenty Bab
cock & \ Vilcnx water-tube boiler s of 250 hp each, all 
equipped with the \\'ilkinson automatic stokers. 
No economizer s are installed in thi s sta ti on. 

The Thirty-Ninth Street Station, at the foo t of 
T hir ty-1'1"i nth Street, is the most poorly situated from 
a distribution standpoint of any of the company's 
stati ons, and is of the smallest capacity, the total out
put l>cing- l>Ut 3560 kw at the nominal rating. Th is 
station conta in s three Cooper Cor li ss cross-com
pound , clirect-conncctcd, 22 ins. x +o ins. x 48 ins. 
stroke engines of 83 r. p. 111. and 750 hp each, in stalled 
Ill 1895: two Cooper Corli ss cross-compound, direct
cnnnected 28 ins. x 52 ins. x -1-S ins. stroke eng ines of 
75 r. p.m. and 1500 hp each, installed in 1896, and 
\ 1Vorthing ton surface condensers for these engines. T he 
three smaller engines are connected to two :i\i. P. \ Vesting-
house 660-kw generator s and one \Vestinghouse clirect
conn ected booster of 560 kw, and the two larger eng ines 
drive two M. P. \Vestinghouse l 120-kw generators. The 
boiler p lant consists of ten Dabcock & \ Vilcox \Ya ter-tube 
250-hp boilers, which were installed in 1895, and which 
have no stoker s or economizers . 

GENERAL PLA N OF POWER Il\'[PROVEMENTS 

In the general p lan of the power improvements which 
are contemplated the last station men tioned, that is, the 
T hir ty-Ninth Street S tation , wi ll be dispensed with, :ind 
its territory wi ll be supplied by the new station which is to 
he built at Third Avenue and F irst Street, adjoining the 

present Third ,\venue Station. A n addition of 36,-
000 hp in generator capacity will be made to the pres
ent insta ll at ions, and of thi s increase eig ht-ninths will 
be located at the Third A venue and F irst Street Sta
tion. T he other -1-000 hp will be added to the Eastern 
Power Station. 

T he Dridge Station , whi ch is now equ ipped with 
steam for running the cable drums, will be compl etely 
transformed into an elect ri c sub-station when the pro
posed improvements have been completed. This sta
ti on at present contain s one of the Brooklyn Rapid 
Transit's sto rage batteries, as well as an aux iliary 
steam plant for the cit)'. li g hting plant and fo r heatin g 

the B r ook l y n 
terminal of the 
bridge. There is 
a battery booster 
whi ch. in the re
arrangement of 
the station , will 
be moved from 
its pr esent posi
tion to what is 
now used as the 
coal storage. In 
this room will 
also be placed 
3000 k w m ro-

TH E THIRTY-NINTH STR EET POWER STATION 

tary converters fo r supplying the bridge lines. The bridge 
cable wi ll be dri ven by induct ion motors receiving power 
from the Third Avenue Power Station. T here will be two 
of these motors of 800-hp capacity each , and they will be 
wound for 6000 volts. The maximum electrical output of 
this station wi ll be 8000 amps. 

The Fifty-Secon d Str eet Station wi ll be kept in opera
tion as a combined steam and rotar~ station, its territory 
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ueing increased i>y taking part of the district now supplied 
by the Thirty-Ninth Street Station , which , as mentiunecl 
above, will be shut down. In the 
Fifty-Second S treet Station it will be 
necessary to instal 1 r otary converters, 
a sufficient increase being pruvided to 
enable the steam plant of the station to 
be closed clown entirely during one 
,vatch and operated as a rotary sub
station fr om the new Third .1\ venue 
Station. On the other hand, during 
light loads it wi ll be possible to convert 
direct current into high-tension alter
nating current for use at the va ri ous 
rotary sub-stations throughout the sys
tem. The output of thi s stati on 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 P ower 
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 
4000-hp Allis-Chalmers engine and a 
direct-current "\Vestinghouse railway 
generator similar to those which will be 
installed in the new Third A venue 
P ower Station. Thi s will bring the 
capacity of the E astern S tation 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 di stribution , the capacity of tlw uuilcr plant m ust 
be also enlarged, but the present station will admit 'Jf an 
increase of only 500 hp in boiler s. T he entire plant of 

thirty-s ix boiler s will probably be equipped with mechan
ical stokers and a fo rced-draft system adopted on the 

boilers on the second fl onr. T he max i
mum load on the enlarged sta t ion will be 
26,000 amps. 

The new main 32,000-hp power sta
tion is situated a t Thi rd Avenue and 
F irst S treet. The site of thi s stat ion 
has been selected on account of its su-

TH E EASTER N POW ER STATION 

perior advantages as a <listrihut ing center, and the best 
fac ilities exist fo r obtainin g coal, which can be received 
chrectly from can;d boats from the Gu wanus Canal. The 
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plot of ground is sufficiently large to provide for all futnre 
growth, and at the same time there is an abundance of 
room for the storage of coal. 

SUD-STATIONS 
From this station will be operated the fo llowing sub

stations: Halsey Street and Broadway, F ulton and Essex 
Streets, Fulton Street and Tompkins Avenue, Coney Isl
and, Brooklyn Bridge, Southern Power Station and Park
ville. The Halsey Street and Broadway sub-station will 
require an ultimate capacity of seven 1000-kw rotary con
verters , and will also contain a booster fo r 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 fir e, hav
ing been rewound for this pur
post. The general scheme of im-
1.:.. rovem ents, 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 r eached, 
therefore, the booster will be r e
moved and a sub-station erected 
i1.1 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. 
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 batter y used at Bngh- •.• 
ton Beach, and r emoved in the winter time to East N ew 
York, which is installed on the elevated railroad cars, and 
~.,as described in the STREET RAIL w A Y J OURN AL a few 
months ago. These batteries, as well as that at the bridge, 
2.re 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. T he 
power from this sub-station, which will be one of the first 
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Coney Island sub
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company's property at the 
Culver terminal, Coney Isl
and, and its capacity wi ll be 
four 500-kw and one 1000-
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new stations to be constructed, will be used principally on 
the Jamaica surface lines and the elevated liaes, and the 

kw rotary converters, giving a max imum load o f 5850 
amps. The station structure 1s now completed and the 
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moo-kw rotary installed. This rotary was started on A ug. 
31, 1901 , using purchased high-tension current from the 
lighting stat ion at Sixty-Fifth Street. 

The Parkville sub-station will be located in the vi -::: 111ity 
of the Brighton Ueach line in F latbush, and will furni sh 
power to the district now supplied from the Thirty-Ninth 
~treet P ower Station. .As the company does not own prop
erty at this point, the site will have to be purchased, and 
the exact position is therefore not yet determined. It will 
contain two 1000-kw and one 500-kw rotary converters, 
the maximum load being 5800 amps. 

The Tompkins "\venue and Fulton Street Stat ion will be 

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, leacl-coverecl cable, each conductor having 
a cross section of 250,000 circ. mil s. These cables will be 
laid in terra-cotta duct s placed under the streets of the 6ty. 

WORK ON TH E FOUNDATION OF TH E 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 moo-kw and one 500-kw ro
tary converters, and the maximum load will be 7800 amps. 
T his 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 

W ithin 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 f ea tu res 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 naturall y 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 power house 
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construction, and every attempt is being made to produce a 
model central station for railway di stribution. T he build
ing will be placed on a plot of land owned by the company 

No'l'f.: Each sr1tmre rc-prl'seuts one il nct. 

ffl Duds onn pi<·,1 hy D.U. Fel'ders. 

H3 Duds ott'n pie<l Ly A.C'. High Tension 'l'riplu Cable. 

E8 Dncts rts~rw11 for A. l 1
• ll i;?:h 'l't'n:.ion 'l'riplt>.x Cnbl". 

St rPf' t Ry . .T ourn:d 

!\\ AP OF TH E FEEDER SYSTEJ\\ 

adjacent to the present station, and will be divi ded into 
two portions, as shown in the accompanying elevat ion . 
The southern portion is to be used fo r the engine and dy-
namo room, and the northern portion , which is consider - \ 
ably higher , will contain two stories of boiler s, with coal 
storage above. 

T he building is built entirely on piles surmounted by 
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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 
each side of the building in two stories, six boilers being 
placed in each ti er. The boilers are of the Babcock & Wil
cox type, made by the A ultman & 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 

t=~ ·l Lo('k ~r H oom 
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11111 : 11111 
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T he boilers will be equipped with automatic stokers of 
a type not yet decided upon. There will also be installed a 
fo rced-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 
fi rst installation of coal conveying apparatus will be ca
pable of moving 125 tons of coal per hour, and provision 
has been made in the design s for duplicating thi s capacity 

-~ 
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PLAN OF NEW TH IRD AVENUE POWER STATION 

future. T he feed-water wi ll be supplied by Buffa lo pumps 
and heated by enclosed feed-water , whose make is to be 
decided later. 

T here will be two stacks, one rising on each side of the 
boiler rooms. These stacks are of the self-supporting steel 
type, with brick linings, and are to be 2 I 7 ft. in height. 
T he plan of the first floor , presented herewith, shows the 
arrangement of the boiler s as it will be when the total ca
pacity of the station has been install ed. At present , how
ever , the four units shown at the end of this fl oor and the 
corresponding four units immediately above them will be 
omitted on the west end of the building. 

if desirable. A ll coal will be weighed before going to the 
coal pockets. The ashes will be removed from the station 
hy cars operated by an electric locomotive. 

T he engine room will contain at first but six 4000-hp 
generating units, placed in two rows of three each, leaving 
space at the west ern end for the symmetrical arrangement 
of the two other units which it is expected to install later 
0 11, one at the end of each row. These generating units 
consist of A lli s-Chalmers vertical, marine-type condensing 
eng ines, direct connected to Vv estinghouse generators. 
F our 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 \Yestinghouse 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, fly-wheel and generator is somewhat dif
fe rent. The accompanying drawing shows the general 
arrangement. There ar e three bearings, one of which is 

p 
I 

I 

I 

I 

I 
I 

'ln=====ac==f'===~""<"=""--

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, etc., has not yet been decided upon, 
nor have any contracts for this work been given out. The 
room will be lighted in a most effici ent manner by large 
windows on the sicle away from the boiler room and on 
the ends , as well as from a g lazed monitor in the center 
of the roof. A 50-ton traveling crane, furnished by Al
fred Box, of Philadelphia, will span the entire width of the 
room, furni shing 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 
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4000 - HP. GENERATING UNITS FOR NEW THIRD AVENUE STATION 

an outboard bearing on the far sicle of the generator. T he 
fly-wheel is placed between the generator and the middk 
bearing, and the low-pressure cylinder is the nearer to the 
fly-wheel and generator. T he connecting rod of the high
pressure cylinder is connected to the shaft by a disc crank 
at its end. T he sizes of the cylinder s are 42 ins. x 86 ins. x 
60 in s. stroke, and the engines run at a speed of 75 r. p. 111. 

On both high and low-pressure cylinders the valve gear 
i-; of the Corli ss pattern, an cl the steam pressure is 175 lbs. 
To each engine is connected a \Vorthington conclenser. 
T he diameter of the two eng ine bearings is 27 ins., ancl 
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 generator 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 lbs. The first installation 

always b<.'. ca lled 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 
fo r 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. E leven of 
these are of IOOO hp each, and the remaining five of 500 
hp each. \Vith this order is one for a full equipment of 
static, air-blast transformers for installation with the ro
taries. 
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THE TROLLEY IN THE BRONX REGION 
BY EDWARD A. MAHER 
President, U11io 11 Railway Company 

F OH. many years, in fact during nearly the whole of the 
dosing quarter of the nineteenth century, the over
flow of the population of Manhattan I sland was di

rected to the east and west. N cw J ersey 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 
rnsh into Kings County that it will 
be a decade at least before ::iddi-
tional bridges can give relief bv 
o,,ertaki ng th e congestion. Thus 
checked in hi s acqui~ition of a 

home ancl elbo,y room by the 
Jersey ferries and marshes to th e 
west, and by the Long Island Jack 
of transportation fac iliti es to the 
east, th e average Ntw Yod..:er 
would have confronted a serious 
problem had not the U nion Rail -
way system afforded him an escape 
to th e fin e plateaus ancl broad pas
toral stretch es of 'v\T estc hc"'ter 

ooo inhabitants ancl an assessed valuation o f $180,000,000. 

T his fair land of om s, particularly out \;Vest, has g iven 
many startling examples of cities growing up in a night , 
but it may fairly be questioned whether the new Borough 
of the Bronx is not the most conspicuous instance of the 
kincl, all things considered. Those who have striven to 
upbuild the U nion Railway system have some pride in the 

share it has taken to develop a 
region wh ich. if it were no~ now 
an integral part o f the metropolis, 
would tank high in th e li st o f the 
great •: iti es of the Union. L est 
thi s may w und like an exaggera
tion , let me premise by noting the 
fact that the forty odd U nion Rail 
way routes ramify through .. p 
square miles of territory-a pro
portion that in itself is eloquent as 
to the pionee r zeal with which the 
company under m y aclministration 
has opened up the region in which 
it opera tes. Bounded by 32 mil es 
of water front that are wa~ hecl lw 

POWER STATION AT WEST FARMS 

IN W ESTCHESTER VILLAGE TREM ONT AVENUE LI NE UNDr.R TH IRD AVENUr. L 

County. In fact, when th e cm erpri se of th e ccnnpan~ 
opened up that beautiful r egion to which the New York 
Central was never able to give more than a terribly lim
ited commuter service, the exodus from 1\fanhattan r sland 
was so swift as to he one of the compelling causes for the 
creation of Greater New York . That whi ch ::; incc TR7--1-
hacl borne the rather deprecatory cognomen of the "An
nexed Di strict,'' had jumped by r900 from 30,000 inhabi
tants to a residential population of 200,000, and from a 
valuation of $23,000,000 to at least $ r 50,000,000; figures 
which again have now risen in a liri cf yea r or more to 250, -

th e waters of the Sound , the Harlem River and the Hud
son River. li e the districts wit hin which the millions of 
New Yorkers must hereafter make their homes if th ey are 
to live in comfort and to travel pleasantl y to and from their 
work. 

The character of these di stricts has already been detcr-
111ined, and is remarkable for its diver sity; but , as cvcrv 
."t rect railway manager kn()ws. it is not always easy to de
cide just whc1-c the public will heacl next in any ne w 
area of such size. The early stages of the history of the 
LT11io11 Railway Company, or its underlying corporations, 



482 ST REET H..c\ l L \V1\ Y J OU RN AL. [VoL. XVIII . No. 14. 

wen : peculiarly harassed by th is un certaint ,·. Added ele
ments of doubt in t he problem were contributed by what 
I may term the physical politi cs of the situat ion . It was 
clear to every observer, for instance, that populat ion would 
be likely to cling from habi t to the banks of t he chan nel 

EDGAR ALLAN POE'S COTTAGE , FORDHAJ\\ 

through which , now fenced in by wall s of .~ranite and steel. 
the gr eat Vanderbilt trunk li ne touches its A tlant ic ter
minal ; and one could do some fig uring on that. But it was 
a lso clear that while New York would have to reserve its 
futu re pa rks in the Bronx r egion, th eir topograph ical lim
it s must be kno,Yn befor e any kind of trolley network 
could be laid out scien tifically. To-day , as the devd oprncnt 
of th e last few years, the U nion territory embraces in the 
r eg ion deser vedly known as th e " Great Xorth S ide· · 11 0 

frw er t han 384cJ acr es of park an cl 2 r 2 acres of parkway. 
T here is nothing like thi s anywhere else in the world in 
the way of breathing space fnr purposes of recreat ion , but 
to indicate the difficu lti es rai sed T need on ly point to the 
fac t that in all these long years, with a ve ry dense popula
tion along the east and west wall s of Central Park , the 
street 1·ailways of New Y ork have only succeeded in pene
trat ing across that area by one short transver se lin e. As 
it is. the U nion Compan y is making herculean efforts to 
render access to the parks and across them easy fo r every
body. but it w ill need intelligent ly liberal co-oper ation 
fr om the authoriti es in the g rant of fa cili ti es fo r r eaching 
central points within the parks if these vast new pleasure 
g rounds are to become properly avai lable. In this respect. 
mor eover . th e Rronx problem differ s radically from that 
in Brooklyn , wh ere the abnormal travel to the bays c1 nd 
beaches has to be dealt with for onlv a fe w summer months, 
and is practically without confli ct at any t ime with the 
usual city traffic. But with us in the Bron x , the strain of 
providing fo r the pleasure traffic while maintaining all the 
r egular faciliti es for the worker , is ever upon the manage
ment, the sole r eason being that the parks are right "in our 
midst ,., an d they never sh u t down, as do Coney T slancl and 
Bower y Beach or Far Rockaway. And this si tuation is 
compli cated by the cemetery travel, which in Brooklyn 
touches only each flank of the city, wher eas 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 ref er for a moment to the general outlines of the region 

and some of its feat ures of interest, as suggested above. 
Bronx Boroug h has 7{ miles of frontage on the Hudson, 6 
miles on the Harlem, and no less than 15½ miles, from Port 
:\l or r is to P elham Bay and City I slan d , on the Sound. 
F rom this shor e lin e it ri ses boldly in general, and n owher e 
in Greater New York a re there heavier g rades fo r the 
ca rs to climb than are encounter ed along the rocky ridges 
over which the chief routes of th e system have been pushed 
as fa r as :Moun t Vernon an d Yonker s. T he a rea thus en
closed was once , as is well known , held largely by one or 
two famili es , such as t he Morri ses , Peli s, and Van Cort
landts, but in reality the syste:11 of th e company goes be
y:~md these poin ts , reaching fa r-off Hastings-on-the-Hud
son and T uckal1 oe and \ i\T hite P lain s inland- '' ha lf \.Yay 
to Boston ," as some of our passengers put it. 

T he boroug h is still extr emely rural at di ffe rent points, 
but it contain s neverth eless three of the largest freig ht 
yards in the country, one of which , it may be noted fo r those 
who ar e interested in rail s, has no fewer than fi fty-fou r 
parall el t racks. l\lo reover, from its water fro nt on th e 
west have been launched addi tions to the U ni ted States 
Navy, and at Port lVIo rri s, on the east, th ere is 90 ft. of 
water at the piers, so that while the clocking advantages 
are mor e than equal to those of :Manhattan I sland , the op
por tuni t ies fo r dea ling with trunk-line traffic ar e far beyond 
anything that was ever dr eamed of south of the Harlem 
R iver. O ne thing aga in which has helped develop the 
Twenty-T hird and Twenty-Fourth \ Vards, has been that 
many publi c institu ti ons have been compelled by n eed of 
space to move in to t hem ; so that to-day we have, for ex
ample, the extraordi nary number of seven colleges and uni 
ver sit ies , to which nin ety churches and thirty-four public 
schools form a natural supplement, besides describing bet
ter than any words of mine can do the quality of our r esi
den t populat ion . T he academic an d literary flavo r has 
somehow always been notewor thy of the r egion , and is 

TH E SOUND FROM C ITY ISLAND 

responsible fo r not a little of our traffic , there not being a 
season or a day in the year when our conductor s are not 
asked by somebody as to the location of Edgar Allan Poe's 
pathetic li ttle cottage at Fordham, where he wrote " An
nabel L ee," or as to the home of Joseph Rodman Drake, 
the poet of the flag, or as to where F enimore Cooper 
lived, or whether there are traces in Westchester of Samuel 
W oodworth, who wrote " The Old Oaken Bucket." I can 

r 
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nut claim that we bunk-11 our 11 cw cond uctors by coaching 
them as to thcse things- they have enough on their minds 
as it is; bu t such spots and tradit ions, as well as those be
long ing to the ear lier colonial and revolutionary period. of 

j -

" downtown '' do not even know thc 11a111cs o f thcsc pleasure 
grounds of the people. J\s a matter of fact, it is only in 
the futur e that the U nion Railway Compan y will de-rive 
a11Y real benefit from these public and private parks, for 

----- ---~ c-=·--- . -
I i 
\~ 

; II 
.I 
I 

I 
I 

I 
i 

I 

f j 
/1 

// 
it-----_...,.,,,......,_._iu,.,d}J;;;, .., ___ ,_y __ .,;,;;._ 

~ 
- )lo"-----~-- -

-----------= ' 

HIGH BR IDGE AND SEDGWIC K AVENUE LI NE W AS HI NGTON BRIDGE AND SEDGW ICK AVENUE LI NL: 
HARLE/\\ VALLE Y AND SPEEDWAY FROM HIG H BRIDGE 

J\\CCO/\\B'S DAJ\\ BR IDG E, NEAR JEROJ\\l: AV I0 NUE LI NE THIRD AVENUE BRIDGE, UNION CAR ON GRADI: 

which our section is as full as l\!Iassachusctts, are a de
cided assct, and continuously foster new travel. I am sur
prised th e Ford Dill <lid not ta x us fo r them. For the ex
cel lent ph otograph s which accompany thi s article, giving 
an idea of the lJronx region and the Unio n system, 1 am 
indebted to (;_ E. Stoncbriclgc, a well-known local arti st 
in that line . 

I have allu<lc<l to thc park system, still so ncw that many 
friend s of mine who arc well-informed men of affairs 

the ir creation has necessi tat ed a wholesale upheaval of the 
borough, blocking for lung periods man y of our important 
routes. Even no,v visitors to the , \111erica11 Str eet Railway 
convention can sec the celebrated old J erome Park, where 
the fastcst horses in .A merica hayc made and lost millions, 
l1eing turned intu a reservoir of the public water supply . 
So far as race tracks go, we still have the unsurpassed .i\·lor
ris I 'ark for horses and Hnkelcy Oval for men, not for
getting the country grounds of the New York Athletic 
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Cl ub at Travers Islan d, on the Sound, or the boat clubs on. 
the Harlem; but the di sruption of traffic by the breaking 
up of J erome Park and J erome Avenue, a main artery of 
commerce, can onl y be compared with what is now occur
ring on ::\Ianhattan I sland. T he fact that in spite of enor 
mous obstacles of thi s kind the service has been well main
tained is shown by the r ecent effort on our part to flin g 
a spur from the southern en cl of our J erome Avenue route 
across ::\IcComb's Dam Dridge to E ighth Avenue, with 
the object o f saving our patrons a half-mile walk at a very 
exposed spot. T he appiication of th e company was volun
tar ily suppor ted in per son by at least 1500 Bronx resi<lents. 
T doubt whether any street ra ilway company ever befor e 
had such an evidence of suppor t and appreciation from the 
community which it serves. 

Ref er r ing once more to the pa rks, I was about to note 
the variety of tastes to which they appeal, giving u s a 
tr affic that m ust be stea<l ily watched the year around. n~ak
ing a ceaseless demand on 
th e ex ecu tive fo r new fa-
cili t ies or the adaptation o f 
old o nes. Probably the last 
thing that l\Iiss H elen 
Gould though t of wh en she 
added th e beautiful Hall of 

sense be opened up until the U nion system encircles and 
pierces it. T hose o f us who have for some years been Lusy 
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. " O n the 
contrary , it would be difficult to exaggerate the magnitude 
of the task. "The greater lies before." 

T he old horse r a il road out of which the great U nion 
Railway sys tem has grown dates back to the early sixties, 
and was very much of the character of that which on the 
fr inge of our territor y still transports the weary fisher
man with his catch at Bar tow. The corporation chartered 
as the Harlem Bridge, l\ [orri sania & Fordham R ailroad 
Company established four branches, with terminal s at 
Fordham , \ i\T est F arms, \Vestchester Avenue and the 
Bronx, and P or t M orris. T he North T hird Avenue & 
F leetwood l 'ark R ailway Company also had a precarious 

existence about th e same 
time, and the two were 
brought tog ether in 1892, 
Just at the beginning of the 
modern trolley regime, a 
date, m oreover, from which 
it would al so be but fair to 
reckon the g reat expansion 
of the North Side. It 
seem s barely credibl e that 
where these two companies 
at th e time of consolidation 

F am e to the U ni versity of 
N ew Y or k, at Morri s, or 
"University ," H eig h ts. was 
that of presenting th e 
U nion Com pany with new 
conditions to m eet in pro
viding fo r th e sightseers 
crowd ing 11p Sedgwick Av
enue to th e new \Val!1 alla; 
but obviously we can not 
let that traffi c go unnot iced 
o r und eveloped . so that to
c!a,· one of our new lines is 

TROLLEY TR I PPERS FISHI NG ON THE SOUND KILLS 

ran twenty h orse car s of 
the primitive Bartow type. 
we now operate close upon 
400 electrics, and k eep 
them bu sv all the time. It 
is needl ess to say that all 
the orig inal investments 
and equipments at once 

aiming that way, past 1-:l ighbriugc .\ qucduct and under 
the grace fu l arches of the newer \ Yashington Bridge. Not 
fa r beyond again li es V an Cort landt P ar k , pr actically the 
only place where X ew York City can r eview it s N ational 
(;ua rcl or m imic the conditions of battle. But the park has 
also long been a rendezvous for bicyclist s, and is now a 
haunt of golfer s. lee for ms there when the lakes in 1\1an
hattan and Brooklyn arc sti ll open. so that , fo r example. 
last year when there was no skat ing below Harlem Br idge, 
we had fifty-four days at Van Cmtlan dt and twenty-six 
at Crotona Park, drawing out nu fe wer than 300,000 peo 
ple. fo r a great many of whom we g·laclly provided street
car service. In Bronx Park the public has long been fa 
miliar with the magnificent H emlock Grove, the grim Bear 's 
Den , the lovely banks of th e river. the dam an d the ruined 
old snuff mi ll where the Lorillards laid the foundation of 
their fo rtune : but now we have to take crowds also to the 
new Botanical Garden s and the g;reat Zoological Park, and 
the only complaint met is that we ought to be allowed to 
put the people down nearer the poin ts of interest. A mother 
with a chil<l in her arms or a father carrying a heavy lunch 
basket has some r ights in such a matter as that. I have not 
mentioned Claremont Park or St. Mary's Park. fo r the 
travel to both of which resorts we must cater ; nor, finally, 
have 1 name<l so far P elham Bay Park, a r egion of g reat 
beauty, but which , as a center of homes, will not in any 

"went by the board." and ,,,e started out not merely 
to put in electric motive power , but to construct the new 
lines imperatively needed. Since 1892, breaking away 
from its " Huckleberry '' name and period, the U nion Com
pany has thus constructed ar ound the skeleton of its urig
inal system the fo llowing lines : 

138th S treet , across l\Iadison Avenue Bridge to 135th 
Street , to E ighth A venue. 

r 50th Street, from Prospect A venue to the Bronx River. 
rn1st St reet . fron~ T hird Avenue· to H igh Bridge. 
177th S treet, from the Bronx River to J erome Avenue. 
vVilli s Avenue to Melrose Avenue. 
:Melrose Avenue to 161st Street. 
J erome Avenue, from McComb's Dam Bridge to the 

nor therly city line. 
Upper Broa<lway, from King sbridge to Y onkers city line. 
\ Vebster Avenue, from Fordham to Williamsbridge. 
All these lines have been completed and are now in op

eration, 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 W estchester Village and 
U nionpor t ; also from \Vest Farms to Williamsbridge, 
South Mount Vernon and Mount V ernon ; in the city of 
Mount Vernon. along F ifth A venue to the city line, along 
Fourth Avenue an<l Thir<l Street to the city line at Pel
ham , and along North Fourth A venue to the city line at 

.. 
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IJronx villc. Extensions have also been !milt at Pelham, 
North P elham , Pelham Manor, New Rochelle, and in the 
city of ew Rochelle to H udson Park and Glen l sbnd; 
along the Boston Post Road to the village of Larchmont , 

VIEW S IN IWONX PARK 

and on North Street in said city, Rose St1·eet, WeL,skr 
A ven ue, lJ uguenot and Main Streets. T hese la tter lines 
cover about3omi les of street. The U ni on Rail way Companv 
has recently constructed an ex!ensio 11 on 'vV cbstcr 1\ venu e 
from Fordham lo Melrose Avenue across the new viaduct 

at 1G5th Street, and an extt-nsion on Durnside :\venue from 
J erome 1\ venue \Vesterly to Aqueduct and Cedar Avenues, 
and thence to Morris Heights dock. It is intended in the 
near futur e to build an extension frnm O lin A.venue on 

\\'ebstcr , \ venue to the city line at Yonkers. The construc
tion o f thi s lin e w ill g·ivc a dou l, le-track se rvice between 
l~ast 12(Jth S treet and the city of i\ [ ount Vernon. \Ve have 
al so laid out the construction of lines on St. Ann's, Morris 
;i nd n uscubel , \ venues. O ur plans as to Sedgwick "\ venue 
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and the line across the l\IcComb's Dam Bridge have al
ready been noted above. There is also now under the con
trol of the U nion Company th e Yonker s system, with trans
fe r points in the city of l\fount Vernon , a t the Harlem sta 
tion , and also from J erome A venue to Yonkers. The lines 
in operation in the city of Yonker s measure about 20 miles. 
T he U nion Rai lway system also cont rols the T arrytown , 
\Vhite P lains & :i\ f amaroneck Railway Company, which 
uperat es car s from Tarrytown to \Vhit e P lai ns and to Ma
ma ron eck . and also from \Vhite P lains to Scar sdale, making 

It is obvious to anyone w Ito is in fo rmed as tu the topog
raphy of Greater New York and vVestchester County that 
our passenge rs easily get a long haul fo r their money, uur 
transfer system being a lso very liberal. \Ve have virtually 
twenty-three rou tes that our conductors have to memorize, 
and we have nearly fo rty different destinations. W ith hi s 
one nicke l a passenger can, and often does, travel more 
than l 5 miles from the Harlem up to Hastings-on-the
I-I udson ; or if hi s business takes him along the Sound , he 
can go a gon cl 1G miles to Larchmont fn r the same trifle. 
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a total of about 30 miles. The l'nion Railway system also 
controls the Southern I lo uleva rd Railroad Company. wlii ch 
operates its cars from 129th St reet a long the Southern 
Uoulevard, a line of about 4½ miles. 

I understand that another article in this issue of the 
STREET R .\lLWAY J on{N.\L deal s with the question of power 
in relation to the projected great new central plant at 
the Kingshridge depot of the old alli ed T hird A nnue Rai l
way, now under l\I etropolitan control; but I may note in 
passing that we have available fo r our U nion and \ Vest
chester compani es' n etwork current from fo ur strategic 
points-vVest Farms, with 3850-kw capacity; New Ro
chelle, 1500 kw; Yonkers, 1025 kw, and vVhite P lains, 1125 
kw-a respectable aggTegate of over 10,000 hp of generat
ing capacity. 

S uch di stances make the newspaper di scussions on :i\Ianhat
tan T slancl, as to whether t he Metropolitan system or the 
?IJ anhattan E levated gets the burden of the "long haul," 
seem to us on the North S ide rather foreign to the ques
tion; for our sho rtest h,ml must look a " long" one to man
agements below Harlem Bridge, and we can not help our
selves. T here is, of course, no doubt that we suffer from 
the " transfer upon transfer" policy; while the saving from 
it to the public a ll ove r our scattered territory is eno rmous ; 
although it naturally acts as a drag upon our extensions 
and improvements. In thi s respect a street railway man
ager is, un fortunately , different from the proprietor of a 
theater, who , if he has put a good piece on the boards at 
g reat expense, can cut out all hi s "deadheads." O ur houses 
are always "papered. " The extent to which our patrons 
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use transfers is shown by the startling fact tha t this last 
year, 1901 , they asked for and got on the U nion 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 vVest
chester E lectric Company divi sion in 1900 the numbt:r of 
transfers was 3,273,751, or just 50 per cent of the total 
11 umber of passenger s. 

This brings m e dir ectly to the questi on of our traffic, 
and I venture to submit that the figure s of the Union Rail 
\\'a, a rc a m arvelo us 1econl ,)i gro \\' th . T hey run thus , 
omitting transfns: 

1891 . . ... ... ... ... ......... .... ... ....... .... ......... 3,240.726 
1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, -102,370 
1893 ....... .. ... ................. . .............. . ..... 6,492,126 

189-1 ................................ .................. 9,373,175 

1895 ................................... ............... 8,573,9-14 

1896 ... . .......................................... 9,722,361 

1897 ...................... . ........................... ro.754,320 

1808 .................................................. 12,166,000 

1899 ............................... . .................. 12,711 ,41 2 

1900 ...............................•.... ............... 16,790,922 

Uur \Vestchester E lectric Company makes the subj oined 
shuwin ~· from 1895: 
1895 . ............. . .......... , ... , , , ... , ... · . , · · , · .. , . I ,968,457 

1896 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,490,272 
1897 .... ...... .... ... . ......................... ....... 2,589,961 

1898 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,406,203 

1899 ......................... . ......... . .............. 5,046,8-13 

1900 ............................................. ..... 6,552,396 

The short Southern Boulevard lin e, a lso an integral part 
of our main U nion system, shows the fo llowing figures 
since 1896: 
1896 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552,(J63 

1897 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 993 ,902 

1898 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I.7-1-1 903 
1899 ......... . ..................... ................... 1,006.153 

1900 ................................ .................. 1,203 -178 

\Vherevcr a depressi on is indicated in the curve of th ese 
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 I presume are incidental annoy
ances in the building up of any great new center of popnla
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 ancl for 
the Tarrytown, \Vhit e Plains & :'.\famaroneck divi sion, each 
o f which we own and operate. For the \Vhite Plains lin e 
the fig-ur es are: 

1890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Po.1 315 

1900 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.02-1 3 r7 

\Vhile for Yonkers the follo\\'ing are the retu rns s1 nce 
1898: 
1898 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r .J r6.6.n 

1899 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,069 23') 
1900 ............... ........... ........................ -1.930, 138 

The signs of growth are thus eve rywhere manifest , .:tnd, 
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 easi ly 
maintaining, should give u s not fa r short of 37,500,000 
this yea r, or ahout twelve times what the U nion system 
had at its in ception less than ten yea rs ago. 

Comment on such developm ent as is outlin ed ahnve 
seems superfluous, but it is only right to add that the 
whole of the service g-iven is m etropolitan in its charackr 
as to comfort and convenience, while it is a lso suhurban 

J.s tu the hig h ra te of spct'd ma in ta ined. \ V c have th\.'. ale r t, 
quick , nervous New Yor k pulili c tu deal with , an d arc thus 
hdpcd to keep up an exce llent running sched ul e in city 
limits proper, a nd wherl'. \\T st rike some of the open coun
try that still a bounds in our territory, ou r motormen let 
their cars out for a ll they a rc worth. Bence, again, the 
distances are shortened up wonderfully, m uch to the satis
faction of those who go "all the way." Two or three yea rs 
ago we establi shed at t!: 12 crest of the \ Vest Farms hill , not 
far from the power plant, a centra l car house, which is ad
mitted to be one of the fin l'.st in the country, and thither the 
able superintendent , Mr. J ames Carrigan, moved h is office. 
It is the operat ing hea rt of the system, an d 3. husy scene at 
a ll times, for the enion Company ha s a fo rce of over 700 

m otormen a nd conducto rs, sixty men at \\'ork c in t rack 
repairs, etc., and eighty m en sirnilarlv engaged on the 
maintcnancl'. o f the rolling stock, bes ides the staff for the 

H0 1\\E FFWM THE DAY 'S FISHI NG-BARTOW 

power-generating plant. J\ [an and boy, l\lr. Carrigan has 
li ved some forty year s within a stone's throw of hi s office, 
and thus has that intuitive knO\dedge of hi s sprcaJing 
territory without which a stranger could make many a 
costly mistake. 

DO\rn here. at the southern end of the T hird . \ venue 
Uridge, a rc the executive offi ces of tlK company, built spe
cially fo r the purpose and used as the headquarters oi the 
presiden t, of Mr. T. \V. Olcott. secr etary and tr easmcr , 
etc. From the windows lookin g out on the plaza can be 
witnessed mornin g and evening, o r on any g r eat occasion 
setting the population in movement, one of the sigh ts of 
New Y ork City---,-a sight of pecu li ar interest to every street 
ra ilway man. The cars <;ome off the hridg·e with a sharp 
curve, vny mu ch like that a t f<'ou rt centh S treet and Droa d
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 terminal s of the Third A venue line, and the scenes 
riva l in animation and hu stle those at the New York end 
o f the Brooklyn Bridge, except that in our plan of opera
tion each c;ir fo r our multitudinous routes comes up on the 
one line, and passengers do no t, like the poor Rrooklvnitcs, 
ha ve to peril life and limb in jostling across half a dozen 
tracks to reach a seat , in a manner that makes " looping 
the loop" seem a ve ry safe amusemen t by comparison. 
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H ere our finger is on the pulse of the whole system, but 
great t ides of t ravel are also in evidence all the day long 
at such busy transfer points as 138th St ree t and Third 
Avenue ; t he Southern Boulevard , \ Vest Farms, \Vest 
Mount Vernon, etc., where the cars corning up ceaselessly 
are like mere buckets dipping in to a vast sea of humanity. 
In the operation of such a system there are many int r icacies 
and feat ures of interest that might be dwelt upon , but I 
helieve enough has been said to enable the delegates to the 
New York convention to appreciate the operative condi
tions of the U nion Street Rai lway system and all that it 
opens up in th e Boro ugh of th e Dro nx to th e dwellers on 
l\Ianh attan I sland . 

---♦+--

A THREE-YEAR COMPARISON OF CABLE, 
ELECTRIC AND HORSE TRACTION 

IN NEW YORK CITY 
T he accompanying table shows in detail the earnings 

and operating expenses fo r the year ending June 30, 1901 , 
of the Nietropoli tan Street Rai lway Company , of New 
York. T hese figures have been secured through the 
courtesy o f the officers of that company, and fo llowing a 
custom instituted in thi s paper two or three years ago, ar e 
presented herewith . The table possesses a particular in
te rest at the present tim e, in vievv of the fact that cable 
t raction has now been entirely abandoned by the company. 
So fa r , therefo re, as that power is concerned the expenses 
have a hi storical interest on ly, except as they indicate some 
of the rea son s which have led the company to adopt elec
t r ic trac tion for all of its mechanically-operated lines . 

T he figures fo r cable traction necessari ly are not for the 
complet e year . as the fin al piece of cable track, that on 
!\roadway , was changed to electricity during the fir st part 
of June. 19o r. Nevertheless . the cable car mileage durin g 
the year, a s will be seen , was less than --1-0 per cent of the 
cable ca r mileage for 1900. The horse car mileage al so 
shows a decrease of about 15 per cent, whi le the electric 
car rnil·('age shows an increase of 8.2 per cent. T he total 
mileage fo r the system is less than last year to the extent 
o f I ,266,967. T hi s, however . does not represent either 
a diminu tion in passenger s car ri ed , which. in fact . are 
1 1.062.978 more. or in carryin g capacity, as th e new el ec
tric car s are larger than either the cable or the hor se cars 
which they have displaced. 

Considering now each di vision separately, it will he seen 
that the cost of cabl e car opera tion has incr l..'.ased 0 .83 cent 
pl..'.r ca r mile. The largest fa ctor in thi s is the cost of fu el 
and r enewal of cables. both of which have increased o 22 

cent per car mile. The only other increase of importance 
is injuries and damages-0.2 cent. 

In horse car operation there has been a reduction of 0.25 

cent in maintenance of way, and 0.05 cent in transportation. 
T he increase is almost entirely in cost of provender- 0.39 
cent. T his refl ects the increase in cost in g rain, which, 
peculiarly enough, has increased in value in about the same 
proportion as the coal fo r the mechanically-operated lines. 

Taking up now the electri c divi sion , 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 fo r by the increase in charges fo r injuries and 
damages , which is 0 -49 cent s. T hus, it will be seen that 
mechanically the system is operating .09 cent per car mile 
cheaper than last year. In carrying the investig ation 
furth er . it will be fo und that thi s reduction has been 
secured entirely in the transportation expenses ; that is, in 
the wages of the eng ineer s and firemen and in fuel. In 
fac t , the maintenance of way ex pen ses and those of main
tenance of equipment were both higher than last year. The 
reduction in motive power is, of course, attributable to 
the operat ion of the new power house of the company, 
and it is interesting to notice that the g reater part of the 
saving secured th erefrom (0 .21 cent) is just about equally 
divided between the expense of labor and that of fu el. 

T he reduction in transpor tation charges per car mile is 
attr ibutable to the general employment of double-truck 
ca rs, which have become the standard fo r practically all 
the electr ic lin es of the company. S ingle-truck cars are 
sti ll in operation on Broad way. 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 
each other with safety on curves. 

T he effect of the higher speed employed by the electric 
ca rs un operat ing expen ses is shown in a very in
teresting· way by comparing- the t ransportation charges 
of the electric cars ·with those in the horse car and 
cable car columns. Jt will be seen that the total 
char g-1..'. for transporta tion is considerably more than I 

cent less per car mile than the horse car charge and a 
litt le more than rt cents per car mile less than that in the 
cable car column. So fa r as conductor s and g ripmen or 
drivers ar e concerned, the cable cars show an economy 
over th e horse cars , amounting to 0 .78 cent, but th e g reater 
cost of inspecto rs (0 .69 cent) and o± car lighting (the cable 
cars are ligh ted by gas) . 0 .33 cent accounts fo r the differ
ence. For a proper under standing of the fig ures contained 
in thi s table, and , indeed , of any compari son of street rail
way figures made out on the basis of the car mile as a unit , 
the reader should bear in mind the fac t that the cars used 
a re entirely di ffe rent with each of the motive power s. The 
hor se car wi ll seat only from six teen to twenty passenger s. 
the cable car about twenty-eight passengers, while nearly 
all the electric cars now in use are double-truck cars and 
\\·ill seat from thirty to fi fty passengers. 

J 
I 



RECEIPTS AND EXPENSES OF THE METROPOLITAN STREET RAILWAY COMPANY, OF NEW YOH.K, 

For the Years Ending June 30, 1899, June 30, 1900, and June 30, 1901, 

SHOWING THE RELATIVE COSTS AND PROFITS OF CABLE, ELECTRIC AND HORSE RAILWAY OPE H.ATION 
STREET RAILWAY JOURNAL OCTOBER 5, 1901 

- - - ------· 
CABLE ELECTRIC T O TAL 

ITEMS Amount P~r Car ~tile Amount Per Car Mile Amount Pt r Car Mile Amount P~t Car i\tilc 
------

160ll 1000 H.l(H ISDO 1000 1001 IBOD ]J)tl() 1001 18!)\) 1900 HIOl 1001 1000 1001 ]8J9 HltM Hitll 18~U 1!100 1001 

- --------------- - --- -- - - --1---- 1----- --- - - - - - - ----1---- ---- - - - - --
lllllO I 1000 

I 

__ , _____ _ 
I GENERAL EXHIBIT I 

I 
Total passenger receipts .......................... .. . .... . . $3,690,615 $3,698,672 $3,177,510 35.43 34.S6 36.31 $0,043,538 $8,12-'>,112 $9,123,713 31.23 32.54 
Passenger operating e,:penses .. ;........... .. . .. . . .. .. .. .. . 1,874,42~ l,HS~, 723 l,6~6,956 1S.00 17, 7G 18.69 2,312,682 3,286,541 3,005,531 11.95 13.16 

33.74 $3,085,559 1$2,531 ,622 $1,893,068 
13.56 2,154,%9 1 l,SU2,7GIJ 1,000,694 
20.18 [J;J0,590 1)68,~56 2Y2,374 

25. 72 :!5.80 
17.96 , 18.~8 

22.70 $12,819,712 $1-l,:J,5:,,406 
rn.19 o.342,0;3 7,0a4,o:ia 

i14, 194,291 30. ,0 31,i;3 3t .17 
o,s~m.1s2 10.1~ 1::-..r,o 15.V~ 
7,301,109 rn.5n rn.rn 16.5.s J<:arnings from passenger operauon ............ ............ 1,816,193 1,813,949 l,5/i0,554 17.43 Ii.JO 17.7~ 3,730,856 4,838,568 5,458,182 19.28 19.38 7.76 G.R2 3.51 6,477,G39 7,321,373 

OPERATING EXPENSES IN DETAIL 

MAINTENANCE OF WAV 

1 Repairs roadbed-track! labor ....... . . . . ..... . .... . 
2 '' 0 material ... ........... ........... . 
3 ·• " steel rails ....................... . 
4 " '' switches, castings, spikes, etc ..... . 
5 " " ties and timber . ............. . ... . 
6 Repairs overhead and underground construction .... . 
7 Renewa ls of cable ................................ . . 
8 Tube cleaners ................. .. . .. .. ........ . .... . 
9 Oilers .......................................... ... . 

10 Gearsmen and splicers... . . . . . . . . . . .............. . 
11 Repairs of buildings . ............. ...... .......... . 
12 Removal of snow a nd ice, a nd street cleaning . , .... . 

T otal ...................................... .. . . 

MAINTEN ANCE OF E QUIPMENT 

44.894 
4,685 

375 
17,227 

H 
82.411 

239,481 
11,824 
41,511 
21,a39 
7,783 

17,045 

488,590 

37,630 
10,111 

*35 
14,606 1 

75 
88,582 , 

21i2,992 I 
11.21v 
42,108 
20,397 
10,350 
14,968 

513,061 

21,550 
3,049 

*50 
13,614 

33 
80,829 

236,lH 
9,5G8 

37,206 
18,930 
4,048 

12,000 

437,911 

.43 

.OJ 

. 17 

.79 
2.30 
.11 
.40 
.20 
.08 
.16 

.35 

.09 . 

.14 
. . . . I 
. 84 I 

2.48 
.11 I 
.40 
.rn i 
.10 
.14 

.2.5 

.03 

.95 
2.iO 

. JO 

.42 

.22 

.00 

.13 

25,796 
4,223 

2S 
10,083 

i 46 
22,978 

30,818 

57,780 
8,869 
*206 

19 US3 
',02 

35,495 

43, 7_11 

11 ,853 16,516 
25,413 19,U25 

- 4- _-09 _ _ _ 4_-81 ___ 5_-oo_,_ 1_3_1_,9_3_s l -202,oa4 

66,588 
13,451 

025 
28,411 

460 
52,771 

46.088 
10 
10 

22, O'J3 
7,419 

237,933 

.13 ,23 ,24 

.02 .03 .05 

.05 .08 .11 
... .... . 

.13 .14 .20 

.16 .18 .17 

.06 .07 .08 

.13 .OS .03 

.68 .81 .88 

58,810 
14,41,2 

711 
4,936 1 
1,0:J~ 

::: ::: :: I 

02,810 
20,085 '. 

*919 · 
4,583 
l,717 i 

I 

:::: : ::: I 

13,095 23,659 
24,864 1 10,159 

118,572 128,095 

40,592 1 
15,900 
1,177 
8,263 
1,023 

16,355 
3,868 

.4fl .64 1 .51 129,49U 158,220 128,730 ,31 .35 .29 

.12 .26 .20 23,370 4J,Oo5 32,400 .06 .10 .Oi 
.. .. .. .. .. .. 1,114 *1,220 I ;5,,' 

.o4 .04 .10 32.247 39,282 ao'.28; · .08 .08 .11 

.01 .02 . . . . 1,854 2,494 l,5! Ji I 
. .. . I . . . . . . . . 105,3S9 124,0iS 133,GOO .25 .2, .30 
.... I .. . . . . . .. 239,481 ~n2,992 I 2:io,174 .f>7 .• ,s .54 
, , .. I • • • • . . • . 42,642 .54.921 55,6[jfi ,10 . 12 ,13 
. . . . . . . . . . . . 41,511 42.IOS 37,223 . JO .10 ' .OS .. " I .. .. .. · · :ll ,339 20,397 18,940 I .0 , .05 I .04 

.21 .10 .o4 67,322 44,422 _:_a,34; I_:_:_'.'._ ~ ~ 

.11 .24 .20 1 33,331 ,10/>2,5 43,3\lli .OS .II . 10 

--8-7-,1-7_8_, ___ 9-9 1"'""iso 1.05 ~ .099 ~239 - 763,02~ 1.77 1.86 1. 73 

I 

q •· " electrical or cable equipment of cars. . . . . . 37,380 36,348 32,892 .3G .34 .38 90:320 153,490 245,030 .47 6"' .91 . . . . . . . . . . . . . . . . 296 . . . . . . . . . . . . 127,701 18G,S39 I 278,21S .31 
'i " " tools and machinery.................. ... 1,974 1,053 1,025 Q·> . .. • .01 2,562 2,00i 463 .01 . .. , .. .. 74 266 691 . .. . . .. . .. .. 4,610 3,326 :!,179 .01 j 

. 71 

.42 
.73 
.63 

13 Repairs of cars and ve hicles .. .. .. . .. .. .. .. . .. . . 78,174 63.403 46,3i4 .75 .60 .ii3 134 339 197,873 221,428 .69 .79 .82 50,950 57,245 61,962 , 42 .69 .62 263,41)3 1 318,521 319,703 ,63 

... .. ....................... ... - 1-1-7,-52-8 _1_0_0-,s-0-4 --8-0,-29-1 -1.-13- --0.-9-4 - 0.-9-2 - ~-, 2-1,222 ,-35-3,-37-1 _4_0_6_,9_2_1 _ 1_1_1 1Ai' _1._73_ - -5-1,-02-4

1

--5-7-,5-1-1 ·1--5-2,-9-49- i--.4-2 ~ - ~ 395,774 1--5-1-1,-6-so-l--6-oo,_rn_o --.n-5

1

1- 1-.1-3 - 1-:3-1; Total. ........ . 

POWER 

15 Repairs of steam plant ........................... .. 
16 " " electrical or cable plant. ......... , . ..... . 
18 " " harness .... , ......... ............... .... . 
19 Stable equipment, supplies. etc ........... . ........ . 
20 Renewals of horses.~ ........... .......... . . . .... . 
21 Horse shoeing . . . . . .. . , ........ .. ... . .... . . . . .. ... . 
22 Cost of provender.... . . . . . . . . . . . . . . .............. . 
23 ' ' " feed men-wages ............... .. . 
24 11 

" removing manure ............... . 
27 Hos~lers, hitchers and stable help .......... ........ . 
28 Engmeers, firemen and power service ............... . 
32 Fuel, power houses... . . . . ... , .. ... ............... . 
33 Light a nd other supplies at power houses ........... . 
34 \Vatertax ........................ . ................ . 

19,396 
9 ·>5•> 
'21ii 
JJ3 
250 
352 

4,081 
270 
75 

3,033 
6.1,342 

!12 428 
16:383 
19,383 

23,558 
10,363 

110 

161 
3,933 

331 
70 

3.~04 
59,S96 

106,424 
17,9U7 
~1,408 

15,380 
12 133 

'477 
114 
51 

33v 
4,412 

355 
62 

2,806 
54,H87 

106,283 
17,829 
18,511 

.19 

.09 

.0-! 

.03 

.02 
1.08 

.16 
.19 

.22 : 

.10 

... · 1 . ... 

.... I 

.04 

.03 

.57 
1.00 

.17 
.20 

. IS 

. 14 

.03 

.63 
1 Q,J 

.~o 

.21 

8,148 
3,042 
1,057 

642 
750 

3,175 
15,575 

2,228 1 
*137 

15,SH 
63 480 

1 s 8:.155 
13,414 
27,300 

12,904 
8,013 
1,461 

8011 

4 034 
20:120 
2,491 
*154 

18,137 
100,605 
270,644 
19,355 
:n,438 

20,398 
4.U64 
1 5:!S 
'309 

1,012 
3,936 

14,292 
I 868 
'*99 

16,396 
80,~93 

205,620 
28,8.59 
40,341 

------------- - --------- ----

.0-1. .05 .08 '. 
02 .04 Q•) 

,02 .02 .OJ 
.08 .OS .05 
.01 .01 .C· .. 

.08 .08 · .06 

.33 .40 .30 

.98 1.08 .98 

.07 .08 .11 

.14 .15 . 15 

i 
.. .. .... , . . .. . .. . 593 .. .. . . .. .. .. 27,543 36,462 36,371 .07 I .08 .08 
.. . . . . . . 297 .. .. .. .. . .. . 12,293 18,3, 6 17,394 .03 .0-1 .03 

13,964 j 15,298 14,581 .12 .15 .18 15,240 W,8158 l li,~~li ,U4 .04 .0-1 
s ,594 • 8,555 1,611 .01 .09 .09 9,3-19 9,3u~ :;,535 o·, o-, o·, 

23,925 i 27,000 31,551 .20 .27 .38 24,925 27,000 , 3:!,614 .06 .06 .07 
62,737 53,191 45,262 .52 .54 .54 66,264 57,390 4U,534 .16 .12 .11 

377,736 357,129 336,246 3.15 3.64 4.03 397,392 301,181 354,950 .95 .8-1 .80 
28,516 24,293 23,529 .24 .25 .?8 31,0H 27,11,5 25,752 .OS ·OG .00 
6,637 6,526 4,55;! .06 ,(li ·05 6,57.5 6,442 4,514 .01 .01 .01 

. : .'~:
2

~~ . ~:::~:~ _ ~
8
_
2
:~~~ ~:~

6 
~:~

7 
~:l~ i~~:m iit:m i~g;i :;? . j t :i~ 

.. . . . . . . . .. . .. . . 393 . .. . . . . . .. . . 300,8$3 377,068 372,29G .72 .S5 , .84 

.. .. .. . . .. .. .. . . 143 . . . . . . . . . . . . 29,i97 37,322 46,831 , (I, .o, . 11 
8,691 , 6,823 7,116 .Oi .07 .09 55,374 65,669 1 _ _ 65_,9_6_8 _._13 ___ ._1_4 _._15_ 

Total...... . ................................. .. 249,577 247,72i 233,796 2,39 2.33 2.67 342,974 495,856 480,215 1.i7 1.99 1.78 802,082 121,690 654,534 6.69 1.35 1.85 1,394,634 1,465,213 1,368,541 I 3.34 3.23 3.10 

TRANSPORTATION 

25 Conductors, drivers, gripmen and motormen ...... . 
26 Inspectors, starters, switchmen, etc ... . .. .. ........ . . 
29 Car house exp. watchmen, car cleaners, oilers, etc . ,. 
30 Car service-car lighting ........................... . 
31 " '' oil, waste, e tc . ................ . . . ... . 

Total. .... , ........... . ...... ... .............. . 

GENERA~ EXPENSES 

052,262 
142,1:!5 
37,848 
33,814 
11,634 

661,602 551,818 
137,!IYO 113,1 61 
39,177 34,044 
38,642 36,600 
11,433 10,600 - --______ , ___ _ 

877,683 888,844 746,223 

6.27 
1.36 

.36 

.33 

.11 

6.24 
1.30 
.3i 
.36 
.11 

6.31 1,083,104 1,442,676 1.534,363 ,5,00 5.79 5._6
68

8 837,390 695,859 591,563 6_.~
1
8
8 

1._1
6
9
1 

1._0
6

9
0
. 2,572,750 2,800.137 2,

3
6?

1
7
8

,,7
5
4
3
3
0 

6._
9
16

6
. 6 .. 

8
18

9
. 6._0

7
~ 

1.29 166,515 202,834 185,525 .86 ,81 93,411 65,072 I 49,854 402,051 -i05,896 
7 16 4 46 ° 

.39 93,205 136,i:!2 133,174 ,48 .54 .49 44,829 35,029 29,998 .37 .3G .36 175,882 210,929 19 ,2 , 2 , .45 
4"' 

. 12 
2,306 ,',,144 9,152 ,01 .02 ,03 9,305 8,667 7,671 .08 .07 .09 45,425 62,454 53,423 , 11 .11 J•> 

19,991 32,331 36,862 .10 .13 .14 __ 3_,_5_7_4_
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R ECENT D EVELOPMENTS IN T HE TRACTION FIELI) 

Electric Train Equipment of the General Electric Co. 

T he great increase i1.1 traffic in the past few years upon all 
suburban and elevated roads which daily move large bodies of 
p eople to and from the crowded business cent er s of the eountry 
has called for a system of traction whieh is capabl e of rapidly 
aceelerating a train and maintaining a high max imum speed ; 
there should also be a suitabl e brake for quickly bring ing the 
train to a stop. The requirements of sueh op eration are admira
bly met by th e use of the eleetrie motor, and the obj ect of thi s 
article is to explain th e apparatus now placed on th e market by 
the General Electrie Company to aeeomplish such results. 

To accelerate a train rapidly it is necessary to make use o f as 
mueh of the weight of the train for traction purposes 
as poss ible. This can be readi ly done by mountin g 
two or more electric motors upon each of several or 
all cars of the train. For the proper operation of 
the train it is necessary that all of th ese moto r s be 
simultaneou sly controlled from one po int on the tra in. 
and such a method o f control is embodied in th e 
train control system. 

For such rapid acceleration and maint enanc e o f 
high speed while running, motors are required which 
are capable of delivering a larg e amount o f torque 
with a small degree of h eating, sinc e the frequenc y 
of starts and the high-accelerating rate call for an 
intermittent input of en ergy whieh wi ll r esult in dan
gerous h eating of th e motors if they are not properly 
proi)ortioned to minimize and dissipate th e losses. 
T he condi tions un der which such motors must oper
ate call for th e most modern and carefully developed 
design, an example of which is fo und in the G. E. 66 
motor. 

In order to maintain the highest speed sch edul e 
between terminal s. ther e is needed 1iot onl y a qui ck 
acceleration and high-maximum speed. but a very 
rapid and perfectly controllabl e rate of brakin g. Thi s 
is accompli sh ed by means o f th e qui ck-actin g air 
brake, which has b een fully deYelopecl fo r steam trac 
tion purposes. The only problem ineicl ent to it s use 
on electrically-propelled trains is the supplying of 
air to operate th e brakes. This requires an elec
trically-driven pump started and stopp ed by a 
never-fail in g governor, so as to be entirely au
tomatic in it s action. It is for th ese r equirements 
that the C. P. 14 General Electric pump and govern or 

is buil t. 
The electrieal equipm ent of a train fo r thi s se rvice is th en . as 

outlined above a se t of controllers which will o pera te all mo tor s 
upon all moto;· cars of th e tra in from any on e of a number of 
points in the train, these points bein g th e ends of all motor ca r s: 
a number of motors capabl e of supplyin g tr em end ous power fo r 
acc eleratin g purposes, but so design ed that they will di ss ipa te 
their lo sses without injurious h eating ; and an air-brake sys tt m 
automati ca lly suppli ed with air from o ne or mo re r eliable so urces. 
For hig h-speed suburban or elevated se rvice th ese are th e t hree 
ess entia ls from the electrical point o f view. and th eir embodimen t 
in copp er and steel is best illustrat ed by the apparatus now bein g 
in stalled on th e Manhattan Elevat ed Rail way, New Y o rk City , by 
the General El ectric Co mpany. A brief desc ription o f th e main 
features outlin ed above follow s : 

T Y PE M CO N TJ{()L 

Th e G en eral El ec tri c Company's type "l\'1 " control is adapted 
for use on motor cars in se rvi ce which requires that any car he 
operated alone, or that two or more ca r s be coupled to geth er as 
a train and have their motor s opera te simultaneously. \Vh en 
combined as a train system, th e incliviclual mo tor controll ers of th e 

several cars are so interconnec ted that th e motors on all of the 
motor ca rs are similarly co ntro ll ed fro m on e point , which 
may be eith er end of any motor ear. The ca rs may be 
coupl ed into a tra in witho ut referen ce to their relative posi
tion s, and eith er encl of any car may be coupl ed to any other car 
on the train. 

This controller con sist s in general of two part s: Fi rst. on each 
car are a number of elec tri call y-operat ed switches, o r con tac tor s. 
constituting the seri es-parall el controll er fo r th e m ot o r s on that 
car, which effect the different combinations of th e moto rs ano 
vary the starting res istance in th e circuit with th em ; second, on 
each motor car a r e two mas ter co ntroll e rs, one located a t each 
end of the car, either of which se rves to control the contacto r s 

FIG. I-MASTER CONTROLLER CLOSED AND OPEN 

on that ear and o n all o th er s in the sa me train. A cabl e con
nec ted to eac h m aster controller and to the contacto rs run s t he 
entire len g th o f the train , with suitabl e coupl er s mak in g n ecessa ry 
conn ec tion s between th e ca rs. 

Th e curren t to the moto rs cl ,.ics not pass through either th e 
ma ster controll er or the tra in cabl e, these part s carryi ng only 
the currents whi ch opera te the co ntacto r s. Each moto r ca r co l
lects it s own moto r current fro m th e tro ll ey, o r third rail , and 
controls thi s current in it s o wn contac tor s. The move ment of 
any mast er contro ll er send s current to th e contac tors, sin ce these 
are wired in parallel to th e train cabl e, thus causin g simultaneous 
moycmcnts o[ a ll co ntactur s in th e train s. 

Th e synchronous action o f the motor cont ro llers of a ll ca r s 
simultaneously with th e move men t of the mas ter contro ller handl e 
in sures similar r es istance conn ections and motor combina t ions on 
all the ca r s. The opera tor know s by the po.s it ion of the mas ter 
controller handl e the exact pos ition of th e moto r cont roll ers on 
a ll of the cars anu the rate of moyernen t of the motor controllers, 
and con sequently th e amount o [ current taken by all of th e mo to rs 
is und er hi s imm ediate cont ro l, just as it is with o rdinary ha nd
operated controllers. T he moto rman is abl e at will alm ost im-
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mediately to utilize the full power of the m o to rs in either di rec 
tion in an em ergen cy. 

In case the supply of po,ver to the train is m o m entarily inter
rupted fo r a ny reason , the co ntactors all open th e m otor circuits, 
but the motor and resi stance conn ec tion s which were in effect 
imm ediately precedi ng such interruptions are in stantly res et upon 
th e restoration of power, proYided the master controll er po sition 
is un changed. 

The interruption o f current to t he motor s in the off position 
of the ma st er cont roller is insured by providing three separate 
cnntactors co nn ec ted in series, any of which is capable of openin g 
the cir cuit. lf th e trai n breaks in two, the current is auto matically 
and in stant ly cut off from th e m oto rs on that part o f th e train 
which is not under the co nt ro l of the motorman. whil e his ability 
to con trol th e fro nt part of th e train is not affecte d. 

When the ma ster controller is thrown off . b oth " lin e" an d 

,:oupler S o c i- ets. 

C - t5 conc.r u , 1-:1 
Pa veri;.c r- or,.,.., a rd 

I 
B io,..,, out. 

:o·.i 

Th e co ntrol operating current at 550-volt line potential is about 
2.5 amps. per ca r for an equipm ent of two 125-hp motors , and 
the to tal weig ht o f the control apparatus for this equipment is 
approxim ately 2200 lbs. 

Th e maste r controll e r (Figs. I and 2) is similar to th e ordinary 
stree t ca r co nt ro lle r in m eth od o f operation and appearance, al 
though qf considerably smaller dimension s. Separate power and 
reverse handles a r e provided, as experi ence has sho wn this ar
ran gement to be preferable to th e movemen t of a single power 
handle in opposite directio ns to reve r se th e moto rs. 

A ll current fo r th e operation of th e several motor controllers 
passes through the sin g le-master controller in use, which takes 
current direc tly from the lin e. A magnetic blow-out is provided, 
simil ar to that used o n standard street car controllers. 

A n automat ic open-circuitin g device is provided in th e master 
controll er , wh er eby, in case the motorman releases the master-con-

;; L o nc.-01 ''=' 

Control 
Couple r Soc l-- c.ts 

Revers,.. 

Svv,tcl", 

FIG. 2.- TYPE M CONTROL, SHOWll\:G CONNECTIONS OF C-6 CONTROLLERS AND TWO 160-HP MOTORS 

" grouncl ' conn ec tio ns ar e cut off from the operatin g coi ls of im
portant contactors, and none of th e tra in wi res, or a ny of the wi res 
in the train line cable, ar e "alive. " 

For r eversing the m oturs the master cuntrolle r is p ro vided with 
a separat e r evers in g h andle, and a m echan ical interlocking devic e 
prevents this reversing handl e from being th rown unle ss th e 
main handle is in the off position. :Moving this r everse handle 
either forward or back makes conn ec tion s for throwi ng ::m elec
trically-operat ed reverse switch either "forward '' o r "revers e." 
This main revers ing switch is elec tri cally interlocked, so that it can 
no t be thrown when power is "on." 

T he operatin g ci r cuit is so arran ged th at , unless th e r everse 
~witch on any car is thrown in the direction in dica ted by th e 
master controller reverse handle in use, it wi ll b e impossible to 
operate th e contactors on that ca r so as to get any current in the 
motors on that particular car. 

A cut-out switch is provided on each car, so that in an emer
gency all of the con tactor s on that car may b e di sconn ected from 
the contrnl ci r cuit. 

tro ll er l1 andle in any " o n" position, the control circuit to the 
m otor ::: ontroll er s is in stantl y opened o n auxi liary contact s. This 
result is obtain ed by mounting th e operati ng m echanism for the 
aux iliary safety device loose ly on the m ain shaft and returning 
it to the "off" position when r eleased, by a spring, wi thout neces
sitat ing movement of th e entire cylinder o r handl e: thus the device 
is entirely separate and distinct in its action fro m th e main cylinder. 

T h e handle for operating the r eve rse switch is located on the 
left-hand side, and can only b e rem oved in the intermediate or 
"off" positio n of the r eversin g switch. As the power handle is 
mechanica ll y lock ed against movement when th e r everse handle 
is remO\·ecl. it is o nly necessa ry for th e mo torman to carry the 
reversi n g handl e when changing fr om ca r to car. 

The mo to r controller for each car consists of thirteen elec
tri cally-operat ed switch es, 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. whi ch reverses th e armature leads of 

the motors. 

F 
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Each co ntactor (Figs. 3 and 4) con sists of a m ovabl e a rm carry
ing a fin ger , which makes contact with a fi xe d terminal fin ge r , 
and a co il fo r actuating th e arm when suppli ed with current from 
th e m ac;te r controll er. The co nt ac tor is so d esig ned that th e 
mot o r circuit is closed only when current is fl owin g th ro ug h the 
co il. Gravity , co mbined with sprin g ac tio n of th e finger , causes 
the contactor to open immediately the m aste r-co ntroll e r circuit 
is int errupted. The conta ctor ha s an effic ient a nd powerful m ag
netic hlow-out , whi ch will effectually disrupt th e power circu it 
under co ndi t ions far exceedin g normal operat io 1L The di ffe r ent 
c: ontac t ors are practi cally id enti cal, and the few part s whi ch are 
subj ect ed to burnin g and wear are so con structed as to he readil y 
replaced. They m ay be con ve ni ently locat ed und er the floo r . 

FIG. 3.-CONT ACTOR 

along one side of the car, wh er e they will be easi ly accessi bl e for 
in spectio n . 

The general design of th e m oto r-reversin g swi tch (Fig. 5), or 
reverser, is som ewhat simila r to the ordina ry cylindri cal r ever si ng 
switch, with the addition of th e electromagnets fo r turning it to 
eith er th e forward o r reverse positi on . Th e operat in g coils a1 e 
similar to th e ones used on th e co ntactors, a nd th e reverser may 
Le placed under the car floor. 

A switch is provided, so that it is po ss ible to cut out on an y o r 
all of the contactor-operating co il s. and it may be located in any 
pos ition d esired on th e ca r . A sm all . q ui ck brake sin g le-pol e 
switch and an enclo sed fuse a re a lso provi ded in the suppl y cir 
cuit for the protection of each master cont ro ller. Wh en th i~ 
switch is ' 'open," all current is cut off from the ent ir e contr ol 
system through th e particular master controller. 

The coupling m aki n g the necessa ry co nn ecti on s between ca r s 
(Fig. 6) consists of a soc ket on th e end uf each ca r and a shor t 
cable or jumper wit h a plu g at ei the r end. T he so ckets on the 
car s cont ain a number of insul ated metalli c co ntacts, whi ch a r c 
the termin al of th e various wires in th e trai n line. T hi s socket is 
shaped to r eceive the plug on the end of th e jumper. T he plu g 
contain s the necessary in sula ted con tact s to mak e the r equir ed 
connec ti o ns, and is so shaped th at it ca n be in serted in th e soc ket 
in only o ne way, thu s in surin g the same se ri es of con nection s 
each time two cars are coupl ed togeth er. T he coupl er s a re pro 
vided with sprin g catc hes, whi ch maintain contact under normal 
condition s, but permit them to r elease immedi ately in case the 
t rain breaks in two. 

J\ spec ial cabl e m ade up of diffe rent co lored indi vidual in sulated 
wires is use d whenever po ssible to make control circuit connec
tio11 s between the variou s pieces of apparatu s, a similar cahk bein g 
used for the connec ti o n between the cnupler plu gs. 

The res istance portion of the C. G. starting rhl'<1 Stat con sists 
rif OJl<'ll cast-iron g rid.~, which ;1r<' ;1sscmlil cd i11 an irn11 fra111(' 

int erchan geabl e wit h th e P . R. rh eo stat s, as regard s location of 
bolt hoks fo r a ttachin g to the car. The g rid s a r e in sul ated from 
each other a nd from the suppo rtin g fra me by mi ca in sulati o n , 
makin g the entire r esistan ce fir eproof. 

THE G E. 66-A R A ILW AY MOTOR. 

The G. E. 66 railway motor (Fi gs. 7, 8 and 9) is spec iall y cl(" 
sig ned to m ee t th e requireme nt s of eleYatt- d or heavy suburban 

FIG. 4.- CONT ACTOR POINTS OPEN FOR INSPECTION 

FIG. 5.-RE VE RSER 

ra ilway wo r k. T he mag net fra me is of s teel cas t 111 one pi ece in 
approximate ly th e fo rm of a cube with well -rounded corn er s, a11d 
in eac h end of th e fram e is a bored-out openin g large eno ugh 
to allow th e r emcwal of th e armature, pol e pi eces and fi eld co il s. 
Into th es e openin g s frame head s a re fitt ed and held in pl ace hy 
fo ur bolt s. Th e axle -bea rin g caps ar e bolted to a ve rtical pl a ned 
tongued surfac e n n th e fram e. The fou r-pol e pieces ar e built up 
nf soft iron lamin ;c, and an· bolted to th e tnp, bott om and sides 
"f the mag neti c framl' l,y thrc1t1gh hul h with nut s o n the 011t sidc 
of th e franw. 
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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 hold ers 
and replacing of brush es. In the bottom of the frame, directly 
under the com mutator , there is a large hand-h ole, and in addi
tion, for the purpose of ventilation, large openin gs are provided 
at the top, bottom and sides of the frame at the pini on end of 
the motor, and also on the front side of the commutator end 
Covers are provid ed with whi ch these holes m ay b e closed. 

The armat ure is wound wit h coils in seri es connection . the 

ex tend inside the armature and co mmutator. Lubrication is ef
fected by th e use of oil and waste in a manner somewhat similar 
,o the ordinary ca r box bearin g. The brasses are made in the 
for m of a sleeve with the sides cnt away so as to expose the shaft 
to the oily waste, which is packed in th e oil wells cast in the frame 
heads. T hi s form of bearing h as proved in practice to be entirely 
sati sfactory. O il deflectors are provided which make it impossi
ble for o il to ge t inside the m ot o r. U nder the armature shaft 
heari ngs drip cups are cast in the fra me h eads to catch the waste 

FIG. 6.-CONTROL CIRCUIT JUMPER AND SOCKET 

armature bars being of special construction, which prevents eddy 
currents. T he conductors are co nnec ted up in th irty-nine quin
tupl e coils, each consistin g of fi ve sin gle coils of one turn eac h. 
Th e conductors are separat ely insulated and asse mbl ed in set s of 
five , t h e set s as a whole ha,ing an ouh idc pro tec tive insulation. 
The in sulation co nsists of mica, with an o ut side coverin g of 
specially prepared tape for protection from m echanical injury. 
This method of in sulating the conducto rs make s the windin gs 
semi-firepro of, and th ey will withstand a hi gh temperature with
out injury to th e insulation. 

The conductors are soldered dir ect ly into ea r s for ming a part 

FIG. 7. - G. E. 66 MOTOR, FRONT VIEW WITH COVE RS REMOVED 

of the co mmutator segments, avoiding the use of co nnec tin g leads. 
At th e back end of th e armature the top and bottom bars are 
co nnected to gether with tinned-c opper clips rin:tcd and soldered , 
but easily r emoved in case it is desired tu r eplace t he top .bar s 
without di sturbin g t he bottom bar s. The conductors are held 
in the slot s by tinned-st ee l wire bands imbedded in the core be
neath th e periph ery, the wir es bein g soldered together and h eld 
by tin clips. 

T h e commutator has 195 segm ents of copp er insulated entirely 
with mi ca, and clamped in a cast-steel sh ell. The diameter of th e 
commutator is 14}4 ins. 

There are fo ur fi eld coi ls, one for each pole. wound on metal 
spools, h eld in place by the laminated pole pieces. The wind
ings are thoroughly insulated from the spools with mica, asbestos 
and cloth , and b etween turns with asbestos. This construction 
makes a practically fireproof spool impervious to moisture. It 
it not easily injured m echanically, and is specially well designed 
to radiate h eat. 

The armature bearings are supported in the fram e h eads which 

oi l. The axle bearing caps contain oil wells into which are 
packed oil and waste. The brasses are cut away on the under 
si de, leaving an ample surface on the axle exposed to the oily 
waste. 

.\11 leads are brought out through rubb er-bushed holes in the 
magnet frame in such a way as to b e easi ly r emoved if n ecessary. 
T he brush holders are two in number. with two carbon brushes 
per holder. Th e brushes slide in finish ed ways and a re pressed 
against the co mmutator by independent fin gers which g ive a 
practical!y uni form pressure throughout the working range of 
the bru~h. T he brush holders are adj ustable and are clamped 

FI G. 8.- G. E. 66 MOTOR 

0 11 mica-insulated studs slidin g in fini shed supports bolted to the 
magnet frame. 

The motor is single r eduction , the gear and pinion being JT•ade 
of steel wi1h 5-in. face and No. 3 pitch. 

Special attention has been g ive n to th e matter of ventilation, 
and there are six large openings in the m agnet frame giving 
practically a free circulati on of air between the ext erior and in
terior of the motor. Th e con struction of the armature is such 
that a large vol ume of air is drawn into the interi or o f the core, 
and afte r passing thro ugh lon gitudinal ducts is expelled through 
large radial duct s. T he armature is so des igned that without 
sacrificing essential protection of the coils it practically becomes 
a powerful centrifugal blower when at full speed and the large 
Yolume of air pressing through it in conn ection with the small 
electrical losses in the motor keeps it unusually cool. 

T he in sulation of the armature, commutator and field of the 
motor is subj ec ted to a vari ety of tests, among which is an alter
natin g test of the armature winding between copper conductors 
and core of 3500 volt s. between commutator segments and sh~ll 

! 
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of 4500 volts and between adjacent segments of 500 vo lt s, and be
tween fi eld windings and frame of 4500 volt s. 

The approximat e weights of th e m otor are as fo llows: 
Lbs. 

The weight of the armature and pinion is ..... .... . 1,342 

Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 12 

Gear case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 0 

Fram e and other parts ........... .. ...... ......... 2,606 

Maki n g co mplete weight of G. E. 66-A moto r, in-
eluding gea r and gea r case, but exelu sive of 
co,·ers for openings in m otor frame ........... 4,280 

T HE er 14 AI R C0i\IP RESS0 R 

T his co mpressor (illustrated in Figs. 10, 11 and 12) is des ign ed 
to supply air for train brakes, and is so shaped as to be co nven
iently attached to the under side of th e ca r body. T he eompressor 
consists of a two-cylinder pump direct-dri ven by a se ri es-wound 
fo ur-pole motor. The motor is simila r in general des ign to th·e 
G. E. 66 railway mot or whi ch has already been desc ribed. Its 
magn et frame is made up of a sing le pieee of cast stee l having 
large openings at the ends of the frame t o permit the r emoval of 
th e arnuture, pole pieces and fi eld eo il s. Into th ese openin gs are 
fitt ed frame heads which earry the crankshaft bearin gs. Th e 
moto r is provi ded with laminated pole pieees bolted by th rough 
bolts to finis hed smfac es on th e magnet frame, and th e fi eld coils 
a re in sulat ed with yarnished ca rnbri e, the wh ole being made water
proof by dipping in japan. 

Th e armature is wound with twelve turns per co il and six eoi ls 
per slot, th e coils being bound in place by st eel wire bands im
bedded in the core beneath th e periph ery. T h e commutator has 
149 segme nts in sulated with mi ca and clamped in a mall eable-iron 
shell. 

Ther e a r e two brush holder s, with on e carbon brush per h olde r. 
The brushes slide in fini shed ways, and are pressed against th P 
commutato r by a spring fin ge r , whi ch give s practically a un iform 

FIG, 10 -SECTION SHOW ING CONSTRUCTION OF MOTOR 
REGULATOR 

pressure throughout the working range of th e brush. T h e holder ~ 
a re adjustabl e to the wear of th e co mmutator, and are elamped 
o n miea insulated studs, which , in turn, ar e clamped in finis hed 
support s bolted to th e fra me. 

T h e armature or crankshaft is turn ed from on e piece of forged 
steel. T h e erankpin is fo rmed on th e shaft outside th e bearing, 
which is purposely made la rge so that the crankpin co mes inside 
the diamet er of the bearin g, thus permitti ng the cylinder a nd crank 
end fram e h ead to be drawn o ff with out otherwi se taking apart 
the co mpressor. 

A hole is drill ed into the commutat o r encl of th e shaft and 
extends nearly the ent ire length, and at ri gh t an gles to thi s hol e 
and leadi ng into it a1 e smaller h oles whi ch lead into passages in 
th e arm ature extendin g to th e periph ery of the c()re. Excellent 
ventilati()ll is ()btained with th is constructi o n without a ny ma
terial in crease in the dim ensions of the co mpressor. 

The eommutator end fram e head and also the combin ed crank 
encl frame head and cylinder s are made of iron east in one piece, 
fitt ed into openin gs in the ends of the magnet frame and eaeh 
held in 1•lace with £om bolt s. 

Large oi l wells are cored ou t for lubri cat in g the pi ston, shaft, 
crank and wrist pin bearin gs. The two eylinders a re h orizontal 
and at ri g ht angles to the shaft. T hey are in direct line with 
eaeh oth er, bein g cast in one piec e, and eo mplete ly enclo se the 
crank cha mber with the exeeption of an opening a t the end of the 

FIG. 9.- G. E. 66 MOTOR, FROf\T VIEW 

crankslrnft to allow easy access to the erank and w rist-pin bear
ings, and to permit the removal of th e connect ing rod. The oil 
well s and the openin gs in th e side of the crank chamber a re pro
vided with covers h eld in place with suitab le faste nin gs. A n air 
passage direc tl y over the t op of the cylinder s and extending from 
end to end is core d in th e easti ng, t hus co nneeting the two outlet 
parts in the cylinder heads, and from th is pas sage is led th e main 
outl et or r eservoir p ipe. Each cylinde r is si ng le ac ting, and is 
provided with radiatin g fin s, whieh tend to con sid erably increase 
th e stre ng th of the cyl inder walls and to reduce the eyl inrler 
temperature. 

T here are but fo ur bea rings all to ld, in cluding armature ur 
cranksh;ift and conn ecting rod bearin gs. The shaft bearin gs, ar~ 
lubrica ted with oily wa ste packed in oil well s an d pressed agai11 st 
the shaft, similar in co nstruction to the G. E. 66 motor. The 
conn ecting rod bearin gs ar e se lf-lubrieated by a special rl evice 
which eonduets a small quan tity of oil t o the bearings at each 
revoluti on of th e armature. The same deviee lubrieates th e pi ston. 

FIG. I r.-AIR COMPRESSOR AND MOTOR 

T h e two pi ston s ar e r igid ly conn ecte d together in the form of 
a ho ll ow cylinder , with a head at each end and t h e sides cut away. 
O ne pi sto n carries the wrist pin, and by th is means both pistons 
a re o perat ed with o ne co nn ec tin g rod. This double piston is 
provided at eaeh end with two cast -iron spring packin g ri ngs. 

T he conn ee tin g rod is of g un m etal, cast in one piece, of an 
I -beam section, and ribbed in such a manner as to provide great
est strength with th e least weight. It may he take n o nt by re 
mo ving (he wrist pin without distnrbing any nther po rtion of the 
compressor . 

Th ere arc two ey linder h eads, one bolted to each of th e cylin-
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ders and each head is prO\·id ed with fi ni shed places for the inl et 
and outl e t valves. A chamber is co red a r ound th e ou tlet valve 
fo r the free escape of a ir to th e conn ectin g passage in th e cylin
ders. For the purpose of makin g the val\' es eas ily access ibl e, the 
chamber cont ainin g the o ut let \'alH is co\"erecl wit h a large plug 

FIG. 12.--AIR PUMP GOVE RNOR 

»c rewed tu a co pper, a nd the whole h ead is well ribbed to inc r ease 
the radi a t ion of heat. 

T he vahes a r e d esigned to reducc the 1iui sc to a minimum , and 
the cl ea ra nce and proportion s are such as to g iv e m aximum 
effi ciency. Sim pl ici ty of co nst ruct ion , liberal a rea in air pa s
sages and ch eapn e.~s of re newals a re th e point s wh ich ha\·e been 
g iv en especial considera tion in the d esig n of thi s compr esso r. 

THE A I R CO~ IPRESSOR. G < >\'ER NOR. 

Thi s gonrn o r consist s of a pi ston working in a ey lin der and 
operatin g by m ean s of its pi sto n ro d , a sys tem of leve r s which 
open and close the S\\'itch of the pump motor · 
circui t. The govern or can be adj usted to o per
a te a t any pressure between 80 lbs. and 100 lbs., 
a nd will close the ci rcuit on a reducti on o f ro lbs. 
from th e openi ng pressure. 

Referrin g to Fig. ro. th e ai r pressure is ad
mitt ed to th e lower side of the cylinder h ead at 
, 1, and acts against a 5-16-in. rubb er diaphram B, 
whi ch in turn bear s against a pi sto n C, to wh ich 
is attach ed a pi ston rod D. T h is piston rod ex
tends through th e gO\·e rnor to th e top, engaging 
wi th a lever E, which is pivo t ed to a brack et. As 
the piston is fo rced up by th e a ir p r essure in th e 
m ai n reservo ir , it overcomes th e main sprin g F. 
raises th e lever E. carryi ng with it the two 
sprin gs C, whi ch are attac h ed to the main con
tact arm I-l. T he contact }eyer E has no eonnec
tion with the pa rt s operated by the pi ston. ex
eept through the spring C. and is, th er efo re, free 
to fly open when th e sprin gs D a r e carri ed over 

th e a rc. Pipe taps a r e proYided in thr ee diffe rent pla ces, in ord er 
th at th e governors, which will o pera te in any position , m ay be 
r eadily piped t o su it the loca tio n. A n insulated pipe bu shin g is 
used with each governor. Each governor will o pe rate six of the 
C. P. q pumps operating in parall el. 

·••---
Durability of Gears and Pinions 

A nw11 g the m anufac turer s who have made rapid pru g ress in 
, tr eet railway suppl y lin es since the last con ventio n is th e United 
S tates Proj ec til e Co mpany, of B rooklyn , N. Y. , which m akes the 
\Y e ll -kn own "Projectil e Brand" cas t-s teel cut gear s and patent 
pressed pini on s fo r elec tri c rai lway and o th er purposes. 

T h e durabi lit y o r li fe o f gears and pini o ns is a m os t important 
matter with every m aster m echani c, and to thi s problem the 
Unit ed S tates Projecti le Co mpany has g iven much attention. it s 
experi ence of th e past ten yea r s •in workin g u p steel of \'arying 
hardn e.~s for t he sever est t es ts fo r th e U n ited States govern
m ent aiding it m a terially in th is wor k. T he r esult of its labors 
ancl experimen t s is the . 30 ca rbon special st eel pinion , solidified 
und er a pre ssure of over 1 ,000.000 lbs .. whi ch , it elaim s. is the most 
durable pini o n p roduced. The carbon in the aye rage eut pinion 
is stated t o be .12, and Yery seldo m , if ever, oYer .15 , a s it is too 
cos tly to cut a hi g h er carbon (and thus hard er ) steel. It will, 
therefor e , be seen t ha t t he " Projectile Brand'' pinion s h ave 100 
pcr cent more carbon th an cut pini on s, which , with the g reat eom
f)l" ess ion to wh ich the steel is subj ected, account s fo r th e increased 
mil eage and longer life. This company also makes cut pinions , 
bu t it strong ly reco mm ends the presse d pi ni on s as bein g mueh 
m o re durab le Th e " Proj ectil e Brand" m o tor gear s ar e m ad e of 
th e best open h earth steel castings, eut on th e latest and most im
prm ·ecl gear cutter s. and th ei r construction is of the ve ry best. 
l\Jany large contracts h ave been closed during the pa st few weeks. 
and th e pr esent output of the works is m or e than doubl e that of 
any ti m e in it s hi sto ry Specia l attentio n is g ive n to export trade. 

-----4♦ +----

Split Pole Generators 

Th e split -pole ge nerator s m anufac tured uy th e Sprague Elec tri c 
L'u rnpa ny ha\'e been in upc ratiu n for seve ral yea rs, and their suc
cess marks a n ew era in dynamo con structi on. T hey derive th eir · 
name from th e ingenious constru cti o n of th e pole pieces, by 
l\' hi ch sparking, o n e of the principal faetors limitin g the o utput 
of a ll dynamos, has b een overco m e. T he m ethod employed is a 
Yery simpl e one, and r esult s in a fi xed poi nt of commutation and a 
reduction in th e total weigh t and dim en sions of the gen erator s. 
Qye rcomin g th e di storting effect of the fi eld current has b een one 

the cen ter. The a rm H carries the eontacts which 
finally open th e pump m otor eircuit. ENGINE DIRECT CONNECTED TO SPLIT POLE GENERATOR 

If from any cause the governor sho ul d fai l to 
operate the openin g of th e pump motor ci rcuit is positively as
sured by a continued movement of th e governor piston , which 
would be forced up by the incr ease of air pressure unti l its rod 
engages with' the set-screw J, thereby forci n g th e a rm H u pward. 
thus brea king th e ci rcuit . 

A magnetic blow-out is provided, whieh assist s in extinguishin g 

of the most p erplexin g problem s in dynamo construetion, and the 
S prague E lec tri c Company has offe red a sc ientifi c solutio n of th e 
problem , and placed upon th e mark et a dynamo of the first rank 
in effic ien cy, eompactness, durability and comm ercial value. The 
split -pol e gener;itors a r e now 111.i<k in ~izes rang-ing from 2,s kw 
to 1000 k w, 
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The New Regime at the Stephenson Works 

The name of John Stephenso n, durin g th e great numbe1 of 
yea rs in whi ch it has been conneeted with the stree t ca r industry, 
has always stood for excell enee in eve ry detail. Notwith standing 
the various fin ancial vicissitudes which have overtaken th e Ste
phen so n companies, thi s reputation fo r ho nes t material and work
manship has remained a di stinct feature of the es tabli shm ents, and 
it is, th er efor e, a subj ec t for cong rat11 lati on that th e exce ll en t 
mechanical departm ent has at las t been suppl em ent ed by a sound 
financial direct ora te. A bo ut a yea r ago, as is well r em ember ed, 
the J ohn Steph enson Company, L td. , was r eo r ganized under th e 
nam e of the J ohn Stephen son Company, with J oseph C. vVill etts 
for presid ent and P eter l\i. Klin g, gen eral mana ger. U nd er l\ir. 
Kling' s direction th e works haw rapid ly increase d th ei r bu siness 
until it has been found n eces_;;ary t o doubl e th e capacity of th e 
buildings as they were found by him a year ago, Thi s g r ea tly in
creased busi ness has a ffo rd ed ovportunity for th e manufactur~ cf 
se ,·e ral n ew types of truck s and other car acces so ri es which an: 
meeting with g r eat success on num ero us roads, especially in the 
East. It has also awaken ed a liYely interest in the many special 
ti es o f car constructi o n with whi ch the na me of Steph enson ha s 
be en a ssociated, which , th o ug h durin g th e semi-i nact ivity of th e 
manufactu rer s have more o r less been removed from active com-

A PORTION OF THE LUMBER STORAGE 

petition 111 th e field, are well rem embered by stree t railway en
gineers. 

The illustrati ons presented h er ewith :,h nw th e manner 111 whi ch 
the shops have been increased in size. T he layout of t he build 
ings is such that th e woo dworkin g mill, e rectin g shop, paint shop 
and varni sh shop ar e placed in a r ow, with the cons tructin g tracks 
running parallel to th e direction of th e row. Th e numb er of thes e 
traek s h as been doubl ed and th e capacity of th e paint shop and 
varni sh sh op has also been in creased by roo pt"r cent, one or two 
of the tracks in th ese shops b ein g necess ari ly tt se d fnr th e storin g 
o f mat eri al, etc. In thi s way , th e aclditi uns whi ch haYC recently 
been made have doubled th e amount of space ,,hich the co mpany 
can use fo r buildin g purpo ~es , and there is 11 0 \\' ronm on the 
floor for one hundred ca rs under c()n~truct iun . The number of 
ord ers on hand will. however , keep the extra room furnis hed 
quite up to its grea tes t capacity A bout fi, ·e month s ago \ V. J . 
lVIaekl e, fo rmerly wi th th e Ameri can Car Company , uf St. 
L oui s, left that co mpany to accept th e pos ition of superin
tend ent for the John Stephenson Co mpany, and it has been under 
hi s supeni sion that th e recent marked improvem ent s in th e works 
have been taking place. The n ecessary increase in machin er y 
whi ch h as r esult ed by th e fac iliti es for g reater output are bei ng 
rapidly mad e, and th e smooth working of all de par tm ents is 
assured hy th e excell ent system of o rd er and ch eckin g system s 
which a r e employed throu gh out th e entire work s. 

J\11 of th e iron wo rk about the car s, except the casti ngs, is made 
in the blacksmith ancl maehine shops, whi ch are pl aced nea r th e 

:-ow or woodworking buildin gs. Several steam hammers, a bull
dozer and oi l furnace s for h eatin g the iron are in stall ed in these 
shops, and enable th e Stephen son Company to watch closely th e 
quality of the wrought ironwork found upon it s cars. The various 
styles of trucks which have been perfec ted are her e made. Alrcadv 

THE ERECTING SHOP- NEW EXTENSION AT BACK 

fou r different types of trueks ha,e been designed, which are 
we ll illust rated in the accompanying en gravings. These trucks a re 
intended fo r high -speed. four-motor work, and are buil t on line s 
originated by the company, although they contain all the im 
port ant feat t1 res of the :M. C. B. con struction, such as equalizing 
ba rs, swing bol sters and perfect accommodati on for the brake 
mechani sm. In t\\O nf the trucks the motors are hung in side of 
the ax le,-,, wh ile in the uthers they arc hung on the ou tside. Th e 
bolster is held a t each en d by h eli cal springs, which g ive it a 
r esi li ent tran sverse play, and is hun g in link s and carried on st ro ng 
steel-webbed elliptical springs from the equali zing bar conn ec ting 
th e jou rnal boxes, as shown. Tn thi s way a ve ry easy- riding con
st ructi on is produc ed. In the illu strations the bolster b eam is 
shown so me,Yhat hi g her than the po si ti on it would occupy when 
placed under the ca r body, the weight of th e car body compressing 
the elliptical springs and lowering th e beam into place between 
the firmly fastened iron guides upon each side of it. The No. 6 
trnck is inten ded partirnlarly for interurban work. and is copied 

THE WOOD WORKIN G MI LL 

after th e 1\1. C U. standing, except that th e frame is of wrought 
iron, and se t low enough to allow of the tru ck being u sed on a 
one-step car. On account nf the superior distribution of the 
sprin gs, the No. 20 tru ck is claimed to be superiur to any oth er 
4-ft. wheel -base truck in the 111 ,ll'k vt. IT erclofure th e springs 
li;1,·e bee n located over th e oil l> ()xc s, but in the St ephenson truek 
they a re cxtc ncl ccl hcyoncl the oi l hn xcs, giv in g a better support 
to the truck frame and easier riding. 
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The No. ro truck is designed especially for 
close work o n cars and streets which are nar
row, and where the curYes have a short radius. 
There is no interference of any kind abo\'e the 
oil boxe s, enabling the truck t o swing in a 
very small space. The mai n suppo rt is a 
strong double wrought-iron fram e suspended 
o n fo ur spiral springs a t each sid e, with th e 
ra ilway swing bolster mo unted o n elliptical 
!-- prings. The truck is m ade in the 4-ft. wheel 
ba se size only, with motors mounted outside 
the ax les, and th e brake m echani sm hung be
tween the wh eels. The No. 12 tru ck is of ex
ceptio nally heavy design. intended especially 
fo r th e severest interurban se rvice. It will 
accommodate the la rges t motors built, such a s G. E . 55 

and \Vest inghou se 76. T he main truck frame is supported 
on equali zi ng bars beyond the oil boxes, which 111 sur c 
steady riding at a high rate of speed, an d the brakes ar e ex-
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STEPHENSON NO. 6 TR UCK 

with large, roomy oil boxes, in suring the leas t poss ible trouble 
fr om hot bearings and kindred troubles. 

A mong the int er es tin g features , and o ne, perhaps, of greatest 
importance t o th e purchaser who desires a fir st -cla ss car in all 

r espec t s, is th e imm ense wood sto rage owned by th e 
company. Between 5,000,000 ft. and 6,000,000 ft. of all 
kinds of lumber, includin g a large stock of oak, ash. etc., 
fo r con structing purpo ses. and of mah ogany, ch erry and 
other fini shin g wood s fo r interi or decoration. are found 
in th e yards back of the shops. Mo st of thi s lumber is 
from eight t o t en year s old. A dditions, however, are be
ing constantly made to th e stock, so that the supply of 
well-s easo ned timb er will always be retained. 

The Stephenson Company has r ecently compl eted an 
o rder for fi fty opt n ca rs fo r the Brooklyn Rapid Transit 
Company, and has another o rder from t he same 
company for fi fty car s of it s combination chair 

Str..-t:l Ily.Jourual 

HIGH-SPEED TRUCK NO. 6 

reptionally powerful. The tru ck frame is extra h eavy and ve ry 
strong, the i\ l. C. B. prin ciples bei ng ca rri ed out with t h e impro ve
ment th at the equalizing bar s have bee n extended so as t o give 
addi tional spring support to the truck frame. It is claimed that 
thi s truck wi ll ride as easy as the six-wh eel Pull man. All th e 
abov e-m enti oned pivotal truck s are made with M. C. B. journal s 

--- ----" "bel'l-Base·i 'O '.' __ - ----·_,.I 
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type. A nuther order r ece ntl y co mpl eted is seventy-fi ve 
open cars for the Consc lid ated Traction Company, o f Pitts
burgh, Pa. A ll of the se ca rs a r e lrnilt in accordance with th e 
specifications of th e railway compani es, and are of their standard 
style and finish. 

A.nother o rder for car s in whi ch the Stephenson principles 
will sh ow to advantage comes fro m Schenectady 
fo r the new Schenectady-Albany lin e. These cars 
a r e 36 ft . 2 ins. over the body, and are divided into 
two sec ti ons, consi sting of a sm okin g and a pas
senger compartm ent. separated by swinging doors. 
The ca r s a r e to have cro ss seat s of the '' walkover " 
type , made by the American Car Seat Company. 
T hese ca r s will be fitt ed with No. 6 trucks equipped 
with General Electric motors. The cars a re o f the 
semi -convertibl e type. la r ge window o penings being 
provided when the windows are opened. An order 
for t en convertible ca rs is also being filled for the 
Utica Railway. In th ese cars the sash are divided, 
the upper half slidin g to the roof and the lower half 

Stl"t't't Ry.Juurued 

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 -
t ended to nm always in on e direction on a 
looped trac k , there will be a vest ibule in front 
alon e, furni sh ed with cm tains to prevent th e 
lights of the car interfering with the motorman' s 
view of th e track. The cars will be fitt ed with 
Brill trucks No. 27 and vVestin g house No . . +7 
motors. A number of large, straight-sided cars 
have been o rdered from various parts of th e 
country. Twelve 28-ft. body cars are to be sent to 
the int erurban line at Doylestown, P ennsyl 
\'ania, two of which wi ll han: 10-ft. bag
gage compartments. These ca rs will be fitt ed 
with the new No. 20 truck, illu stra ted in the en
gravin g. Tw enty-five 32-ft. body ca rs of th e 
sa me gen eral styl e, but havin g sm okin g and LONG CAR FOR JOHNSTOWN, PA. , WITH NO. 6 TRUCKS 

to il et compartments, are to be se nt to the Pitts
burgh,-l'vlcKeesport & Connell sv ille R ailway Company. Th ese car s 
will be furnis hed with Bri ll trucks and four \Ves ting house No. 56 
motors. The handsome cars, of whic h both th e interior and ex
terior are illustrated in the accompanying eng ravings, and whi ch 

are to be se nt to L exin g ton, Mas s., a r c fitt ed with th e Stephenson 
spring bumpers, Steph enson draw-bars and oth er Steph enson ap
plianc es. The spring bumpers a re especially designed to prevent 
the car from rece iving sever e shocks in collision s, etc ., an d by 
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thei r use a g reat improvement over the ord in ary ri gid con
structio n is made. The bumper extends 8 in s. in fro nt of 
the car, and is held out by the pressure of strong heli ca l 
springs. vVh en an obstructi on is encountered by th e bumper 
these springs wi ll co llapse for a di stanc e of 3 in s. or 4 in s. , 
g r eatly r elievin g the strain on the ca r-body super structure 
and raft er s. Th e J ohn Stephenson draw-bar is of stron g 

spring des ign , so as to greatly relieve jerks and strai ns on 
either the motor car or trailer. The springs of thi s draw -bar 
are contained in a box made of a malleabl e-iron casting, and 
placed suffici ently far undernea th the ca r to give an easy ~weep 
to the draw-bar when going around curves. These L exington 
ca r s are fitt ed with Bemis truck s, and there are fo ur ca r s in 
the o rder. 

~ h t d R y . .J c,uni.il 

SMALL-WHEEL BASE, DOUBLE-MOTOR TRUCK NO. IO 

The J ohn Stephen son Company' s vVorks, as an example 
of an up- to-date manufac to ry , are of g r ea t inte rest. All 

~~_,__,__ , _,_ the late;, t improvem ents, includin g numer ous labor--a\·ing 
devices a nd much apparatus of th e m ost improved type, 
ha\'e been int rod uced fo r preven ting in conveni ent delay s 
and a nn oyance s, and everythin g about the o peratio n ()f the 
fac to ry which wo uld tend to confusion has been ca refully 
eliminated. T he, comfort of the wo rkm en has been pro-
vided for by excellent wash -room fac iliti es, goo d w ntila
tion of the various rooms, and all th e shops are li g hted by 
electricity and heated by a hot-water sys tem. All shaving s, 
sawd ust, etc., a re r emoved from the machin es as soon as 
made, by pneumatic sucti on tubes, and ar e bl ow n by elec
t ri c fan s direc tly to a bin over the boiler h ouse, where 
they are afterward burnt und er the boi lers. A ll the 
machin ery is operated by electri c motors, o ne mo tor 

~-----\Vht •t.•1-Tiase·,1·ft. -. - ---1 
SMALL- WHF EL BASE, DOUBLE-MOTOR TRUC K NO. 20 
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in many cases operating two or three tools. A complete elec tric 
transmission system is insta lled throug hout the works, which oper
ates these motors as well as the tran sfer tables and switching dum
my by which all railroad car s are move d about the ya rd. 

INTERIOR OF JOHNSTOWN, PA., CARS 

Th e pla nt is eq uipped thr(l ug huut \\ it h a ~prinkln ~) ~tcm a nd 
most perfect hydrant systc: m fo r protec tion against fir e. The ar
rangement of the erectin g, paintin g and Yarni shin g sh ops in line, 
\I ith transier tables betw <: en, mak es the h andlin g o f the ca r s when 

faci lities and labor supply, and was selec ted after a large amount of 
careful investi ga tion of possible sites. The plant occupies a plot of 
ground which is eighty-two ac res in extent. At E lizabe th, or more 
1,roperly the suburb, Bay \Vay, where the works a re situated, the 
company can draw la bor from Elizabeth , Cranford, Rahway, 
Elizabeth port , Newark, Bayonne and the north shore of Staten 
I sland, all a ttract ive living places, not only from their proximity 
to New Y ork, but from their local advantages. A large water 
fro nt is here provided and two railroads- the Central Rail
road of New J erscy a nd the Baltimore & New York Rail
road-have direc t connection with the Stephenson property, 

INTERIOR OF LEXINGTON CARS 

whi le indi rect co nnectio ns arc obtai ned throu g h these lines with 
the Lehigh Vall ey a nd Pennsylvania Railroads. The officers of 
the company, besid es P resident ·Willetts, Gen eral Manager Kling 
al1ll Superintend ent Ma ckle. already m ention ed, arc \ '7"i lliam Dur-

ONE OF THE HANDSOME CARS FOR LEXINGTON, MASS. 

passing from o ne to anoth er extremely easy, and the g reat rap idity 
\\'ith which work can be turned out is made possible by th e ex
cell ent manner in which th e many minor details of operation have 
been looked after. At prese nt the plant is producing two cars 
per day. 

The s ituation of th e works at E liza beth places them in a most 
advantageous position from both standpoints of transportation 

yea, Yice-president, and L eander M. D e Lamater, secretary and 
treasurer. E. J. Lawless is general sa les agent for the company, 
and it is due to his well-known ability to secure orde rs 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 
Steph enson Company is placed in the foremost ranks of the car
building industry. 
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Large British Generators 

7& English Elect ric Manufacuring Company, Ltd. , it will be 
/emembered, began th e manufacture of electri cal machinery at 

th e new works a t Preston in June of las t year, s ince which time it 
had compl eted and shipped to various cu stomers, up to July 3 of 
thi s yea r , nea rly 1200 tramway moto rs, \",Hying in size fro m 25 hp 
up to roo hp in capacity each. In addition to thi s the company 
has supplied the necessary controllers, rheostats and car equipment 
for the equipment of about 600 cars. Th e company has not, how
ever, confined itself entirely to the production of tramway 
equipments, in fact thi s is only o:1e departm ent of its enormous 
bu siness . A much more important part o f the fac tory is now 
fully employed in the production of direct-current ge nerator s, both 
for li g htin g an d power. The company has received, durin g the 
year, orders fo r a large number of th ese machines, \'arying in ca
pacity from 100 hp to 1200 hp. Some three mo nths ago the fir ~t 
o f these generators was shipp ed, and since that tim e machines o f 
varying sizes have been forwarded from Pr eston, not o nly to 
several cities and town s in England, but to South Africa and 
India. The Presto n gen er ;,.tors a r e peculiar in thei r construction, 
because of their extreme simplicity in des ign and the very few parts 
which constitute a complete machine, as may be seen in Fig. I. 

The magnet fr ame is circular in form and is made of a spe cia l 
quality of cast iron, havi 1,g; a very hi g h m ag netic perm eability 
It is provided with inwardly projectin g· pole pieces, and is di vid ed 
hori zontally so that h alf o f the fr ame ca n be r em oved for th e in
spec tion or removal o,f th e armature. The low er half of th e frame 
is provided with two larg e feet, t o insure a firm foo ting upo n the 
foundation girders. The poles, Fig. 2, are m ade of the finest 
quality of lam in ated steel, cast int o the m agnet fr am e wi th a ca st
·welded joint, thus in suring a Yery lo w reluctance in the m agneti c 
circ uit. They are al so prO\'id ed with detachabl e pole shoes, which 
ac t as k eepers or support s for the fi eld magnet spools. T es t 
pieces are taken from every frame cas tin g, and submitt ed to the 
most careful test, to determine its magnetic qualitie s; the sh ee t steel 

FIG. 1.- STANDARD GENERATOR 

which is used in makin g laminat ed pole pi eces is a lso submitted 
to the same test , and any material which does not come up to th e 
required standard is r ejected. 

The field coils are wound upon spools m ade of st eel, with brass 
ends, one porti on of the spool being occ upi ed b y the shunt wind
ing, whi ch comist s o f doubl e co tto n-cover ed copper wire of roo 
per cent condu cti vity. The oth er po rtio n of the spool co nt ain s the 
se ri es winding of ribbon copper, th ere being o nly one turn per 
layer, in sula ted mo st thoroug hly with mi ca and cl o th . 

The shunt coi ls and th e se ries coil s arc in sulat ed from each other 
by a combination of mi ca a nd r ed rope paper, and bo th co il s are 
insulated from the spool by at least ¼ in . of th e sam e in sulation. 
A fter the winding is co mpl eted the surface of the co il is carefully 
co ve red with a h eavy pa1,er wrappin g, secured with a layer of 
braided rope cove rin g, fill ed wi th insul atin g va rni sh. The fini shed 
co il s a r e place d in a la rge bak ing oven, where they remain fo r sev
eral days,• the temperature being hi g h enough to take the last 

vestige of moisture out of the co il s, rendering them perfectly dry. 
The varnish in the insulation and that in the coverin g hardens 
during the bakin g process, so that there is no oppo rtun ity for 
moi sture to re-enter. These co il s, while hut , are subjected to an 
alternating pr csssur e of 2500 vo lt s between the windings and the 
spool, or fram e, of th e machin e. No joints are made in either the 
shunt wire o r seri es coJ)l er , except at the surface of the co il s, 
where they can be examined and k ept tight The pole faces of th e 
magnet cores and pol e sh oes a r e bored out after t he co il s are in 
place, and the machine se t in th e po sition in whi ch it is to run. 

FIG, 3.-ARMATURE LAMINATIONS 

Thi s permit s the frame t o t ake on the fn rm whi ch it will have when 
fini shed r eady fo r se n ·ice, and insures the bo re being exactly cir
cular to r eceive th e reyolving armature. 

The armature , or r evo lving part, of the ge n er ator is, of cour se, 
the most interestin g. It consists of an armature sp ider, cast from 
the bes t quality of strong, tough iron , and is provided wi th a 
long-bea rin g snrface fo r th e shaft of th e engine to which it is to 
be fitt ed. It is bo r ed accurately t o a gage suppli ed by th e en g in e 
builder, and is made sli ghtly small er tha n the diameter of the shaft, 

FIG. 2.-POLE PIECES 

so that it requires about roo ton s pressure to force it into po si ti()n, 
it is th en secured with two keys. 

The armature co re is built on th e ends of the arm s of the hub and 
con sist s of punchings made from th e best electri cal steel. Before 
asse mbling, the armature laminations are thoroughl y annealed 
and japannt:d t o red uce hysteresis and the fo rmatio n of eddy cur 
rents. A t interval s of 3 in s. o r --1 ins. spacing di scs are inse rted 
betw een the laminati ons to fnrm ,·c ntil a ting duct s for coolin g 
th e interior of th e co re and the winding s. Th e lower view in 
F ig. 3 shows th e ordinary laminatio n used with proj ec tion s 
punched o ut o n o ne side of it ; the upper view shows how th e 
teeth arc twi sted at ri g ht angle s to their former posi tion, thereby 
formi ng an excell ent spacin g di sc. After a sufficient number of 
these armatur e lamination s, or di scs , arc built tnget hcr to form 
the armature rin g or co re, they a rc clamped in place by cast-iron 
flan ges, whi ch arc a lso made to suppo rt the armature windin gs 
which ex tend beyond th e end s of the armature cnre. Figs. 4 and 
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5 show the armature in thi s stage of completion. The fir st shows 
clea rly how the supporting fla n ges of the armature cores a re left 
open and venti lated, so that the air may pass freely through the 
end windings of th e armat ure. F ig. 5 also shows th e front end 
plates of the armature without any flanges. there bei n g no supports 
to th e c> nd wi ndings of th e armature next th e commut ator. In 
fact. th e company is using. as fa r as possible, air in sulation for 
th c>se nrnchin es in stead of the old methods. F ig. 6 sh ows an 
ar mature partly wound. and illu strates h ow the windin gs a t th e back 

FIG. 4.-ARMATURE CORE BEFO RE WINDING 

encl a re supported only at th ei r ex treme points. while the winding 
at th e front end is supported only by the commutator leads. These 
"indin gs c1 r e supported. as can be seen . in such a way tha t th e 
air passes freely through these encl windi ngs witho ut obstruction 
of any kind. Between the comm utato r and the a rmat ure core are 

FIG. 6.-ARMATURE PARTLY WOUND 

mounted the balancin g rin gs. whi ch are used on all th e para llel
wound m <1c hines made by this company. 

T he co il s are made by be ndin g copper ribbon over a suitabl e 
former, IT'aki ng th em all alik e and interchangeabl e. It is, there
fore, easy to wind th e armature and to replace injured coils. Th e 
armature inclt1ctors are thoroughly insulated from the core and 
fro m each ot her with a special material, consistin g large ly of 

mi ca, rendered imp ervious to moisture by a superior va rnish . 
Lik e the fi eld coils, the armature coils are subj ec t ed to a baking 
process, which rende rs th em perfectly dry. The in sulation of the 
entire armature circuit is subj ec t ed to a hi gh pressure alternating
current test while ho t. 
Fi g . 7 shows a com 
plete armature banded. 

A n exten sion of th e 
armature spi der car
ri es the commutato r 
hub, to wh ich it is se
curely keyed, thu pre
Yent ing any rela ti ve 
m oti on betwee n th e 
commutator bars and 
th e arm ature windin gs. 
O n th e periph ery o f 
the cummutato r hub 
t he hard-drawn copper 
com mutato r bars are 
firmly clamped by 
m ea ns of steel end 
rin gs. Th e insulation 
between th e bars and 
the hub is made from 
the purest India mi ca, 
while that between the 

bars is made from a FIG. 5.-ARMATURE CORE BEFORE WIND-
peculiar qua li ty of ING, END PLATE REMOVED 
silv er mica. This in-
sulation is so carefull y made that in tes tin g between the com
mutator bars and t he hub, th e altern ating pressure may be 
mad e so hi gh that the cur rent will creep O\'C r the edge of the mica 
rings, a distance of from I in. to 2 in s., without puncturing. To the 
bac k encl of the commutato r bar s flexible copper leads are riv eted, 
ext endin g a rdi ca lly up to and connected with the armature wind
ings. These joint s a re all exposed, and can be inspected at any 
time. so that if r epai r is r equired it is only the work of a few 
moments. 

Fig. 8 sh ows how t he commutator rings are manufactured, all in 
one pie ce, som e of th em bein g made 7 ft. o r 8 ft. in diameter. It 

FIG. 7.-ARMATURE WITH BANDS IN PLACE 

also shows a number of armature coi ls in Yarious stages of com
pletion, and a fi eld magnet spool wound and unwound. 

The electric pressure between adjacent commutator bars is kept 
under JO Yolts, so that there is no possibility of an arc standing be
tween th e bars over the r-32 in . space between them. A balancing 
device is attach ed to the commutator to equalize any slight dif
ference in the magnetic reluctan ce of the various magnetic circuits 
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of the multipola r mac hine, thus ch ecking the slig htest tendency to 
spark. 

The brushes used to co ll ec t the current from the commuta tor 
a re m ade fr om the purest ca rbon. T h ey a re h eld in pos itio n by 
brush holder s, ca rried o n laminated copper strip s, h av ing an easy, 
adjustabl e pressure, wh ich will fo ll ow any regul ar ities in th e com 
mutator. T he b rush h olders a re so design ed that no m ovin g joints 
ca rry the current , and a re mounted o n a massive roc ker rin g, sup
ported by fo ur brac ket s, a ttac hed to th e generator fra m e. A ll of the 
brush es can be roc ked simultaneously by m eans of a han d wh ee l 

FIG. 8.-COMMUTATOR RING, ARM ATUR E COILS AND 
FIELD COILS 

and sc r ew, geared to the brush rocker r in g. Two massive copper 
cross connec tin g ba rs, concealed inside the brush rocker ring, 
collec t the main current fr om th e b rush ho lders, and deliver it 
to a connec ti on board at the botto m of the machin e. T he view 
of th e rocker rin g in F ig. 9 clearl y shows thi s arrangement of 

run fo r ten and sometim es tw enty-four hom s continuously , at full 
loa d, an,! ar e subjec ted to from 30 per cen t to 50 per cent overload 

FIG. 9.-ROCKER RING 

in addi tion to th e a ll -day run at full load. T he remarka bl e per
forma nce of these machines is illustrated by the low temperature 

'-

FIG. ro.- SHI PPING DEPARTMENT, SHOWING GENERATORS UNDER TEST 

cross connecting rings in side the box-shaped ca~ting of the roc ker, 
so that they ar e not visible fro m the front of th e machine. 

Th e company has p rov ided two large testi n g pits near the 
shipping department (Fig. 10), where these la r ge mac hin es a re 
erec ted and submitted to the severest possible test. T h ey a rc 

ri se and h igh efficiency which they show. , \ 400-kw machine 
which was te sted a few days since, after running fo r ten hours 
at full load, was made to carry 50 per cent overload for two hours 
and only showed a ri se in tempera ture o f 57 Llegs. F. above the 
sur roundin g air, as ill ust rated by the acco mpanying temperature 
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FIG. 1 r.-TEMPERATURE CURVE OF 400 KW GENE RATOR 

cur\'e (Fig. r 1). The co mmutato rs at t he en d of the sever e tes t 
did not e,·en fee l warm to the hand. Th e performance at th e 
commutato r is a lso remarkable in that thne is absolutely n o 
sparking under any co nditio n of load, a nd with out th e slightes t 
movem ent of the bru sh es from no load to any 
load that can be put upon th e machines ; in iact , 
the lon ge r th e co mmutator runs the more beauti
ful the po li sh which it assum es, due to the action 
of the ca rb on bru ~hes upo n th e surface of t he 
hard-d rawn copper. The t ests made upon thi s 
machine were by the H opkin so n m ethod , a s 
shown in Fig. 12, so that the losses in th e va ri ous 
parts of th e machine w ere determined and the 
effici ency arri ved at m ost accurate ly. T he curve s 
showing the losses and efficiency are shown in 
F ig. 13. A n open circuit magn et curv e (Fig . q) 

,,as a lso sec ured , which shows the excellen t 
quali ty of th e materia l used in the co nstru cti on 
of the se machines. 

T hese qualiti es in a generato r will be apprec i
ated particularly by engineer s in charg e of ra ilway 
powe r stati o ns, where the fluctuation s of load will 
o ne moment r equire the gen erator to wo rk to 
nearly doubl e it s capacity and th e next m o m ent the load wi ll be 
enti r ely o ff. With machines of thi s kind the great irregularity 
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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, ~ecause the machine will p erform just as well under these 
g reat variation s as they will under constant load. 

Another great advantage in having generato rs which will carry 
a very heavy overload for several hours at a time without in
jurious beating is that th ey will take care of h eavy tramway loads 
on holidays and in th e mornings and evenings, when everything 
is taxed to its full est extent. 

-----♦----
New Jewett Car Works 

The new works of the J ewett Car Company, Newark, O hio, 
occupy IO acres trave r se d by the P enn sylvania and Baltimore & 
O hio Railroads. The buildings cun· r a ~pace of nearly 5 acres. 
T he co mp;rny is n ow building 60-ft. excursion cars for the Colum
bus, Buckeye L ake & Newark elec tri c road. These are th e largest 
electric ca rs yet co nstructed. Th e J ewett Car Company ha s also 
extensive co ntracts with the l\J et ropolitan elevated road of Chi
cago and with the Brooklyn Rapid Transit Company for the 
Brookl yn eleva t ed lin es of New Yo rk. The cars o f the latter, 
bei ng 48 ft. 1 r ins., a re th e lar ges t ca r s built fo r elevated lin es. 
P eckham trucks ar e used throug hout. All of these cars are 
models of elegant , se rviceable , commodi ous con struction. The 
company is running overtim e, and would use two set s of oper
ato r s if th ey co uld be procured. A. H. Sisso n is manager and 

FIG. 12.-TESTING SET 

salesman, a nd the prosper ous co ndi tion of the co mpany 1s du e 
largely to h is skill and en ergy. 
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A Rapid Bond Testing Outfit 

Some time ago mention was made in the~e column s of the 
bond-testing device which Michacl o & Roller, New York, gen
era l se lling agents for th e vVhitney in strnments, are putting out 

BOND TESTING OUTFIT 

fo r the use of electric rail 
way companies. The in
strument proper, as then 
described, consist s of two 
millivoltmeters, on e of 
which is conn ected to show 
the drop of 5 ft. of rai l at 
the same time that the other 
in strument shows the drop 
across the rail -bond. The 
two milli voltmeter s ar e 
put in the same case. T he 
advantage of thi s bond 
teste r over others is that it 
can be u~ed by one man. 
The method of it s practictl 
use, not heretofore illus
trated, is shown by the ac
companying eng ravin g. The 
in strum ent is mounted on 
a heavy t r ipod of the kind 
used for cameras. A fo ld
ing stick 6 ft. long has its 
ra il -c<lntact point s mounted 

ur:,0n it. vVhen a reading is to Le taken , the ~tick is put clown on the 
rail with one foot put on it to secure good contact , as seen :n the 
illustrat ion . The middl e con tact is spring-mounted, so as to allow 
the end contacts to haye a firm beanng A feature which appeals 
strongly to th e small er companies is th at one of th e millivolt 
met ers can be supplied with shunt s, so it can be used as a volt 
meter and an ammeter , and is, therefore, useful for all th e testin g 
cinne on the road. 

•• 
Swivel Trolley Harp 

The "Economic" trolley harp, whi ch i~ illustrated in the t\\"o 
accomp:mying cut s, is a harp which is arr anged to be free to turn 
on a swivel so that the wheel can adapt it self to the direction of 
the wire on curves and turnout s. Th e a rran gem ent of th e swivel 

THI:'' ECONOMIC" TROLLEY HARP 

r an be easily see n by in spectio n of the two eng ravings. It has 
liccn demon~tratccl many times that a swiYel which all ows th e 
tro ll ey wheel to take the direction of the wire r esult s in much 

VIEW OF HARP, SHOWING SWIVl:L A\OTION 

savi ng of the wear on th e trolley wheel fl anges. The ten dency 
for the wheel to leave the wire at special overhead work is also 
cl ec rease cl because th e wh eel is fr ee to adopt any curve or angle 
which the wire may take. Not only does a swive l harp dec rease 

the wear on the troll ey flanges and the liability of the trolley run
ning off, but it saves the side st rains on the wheel, which tend to 
make it wear through th e sides of the harp, ancl lessens the wear 
on the troll ey wire at the very points where there is the most 
wear , an d where it is m ost desirable to decrease the wear. The 
harp is designed with the idea of preventing the accumulation 
of rust, ancl its wearing qualities are assu red by case-hardened 
ro ll ers. The h arp is made of mall eable iron ribbed, and sells for 
aLout 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 

T he recently extended laboratori es of the Dearborn Drug & 
Chemical Wo rks in the Rialto Bui lding, Chi cago, one view of 
,1 hi ch is shown herewith, make a specialty of testing work fo r 
~team users. Special attention is given to the analysis of boiler 
iLed-waters, lubricatin g oils, fuels, cements, iron, steel and brass. 
T hey are in a posit ion abo to give any problem in chemi st ry the 
most careful attention. For twelve year s past they have given 
~pecial study to the treatment of boi ler frecl -waters. The analy
, i, nf the waters 1$ maclt and a treatment to overcome the exist-

IN THE DEARBORN LABORATORIES 

ing trouule~ from sca le and cor ro~1011 or pitting, as the case 
may be, is outlin ed. A great numb er of th e large stationary plant s 
uf the United States ar e to-day use rs of Dearborn feed-water tr eat
ment. Dearborn lubri cating oils, made by this co mpany, hav e 
demonstrated g reat economies in the operation of h igh-pressure 
.~ tationary plant s, as in most plant s special care is giYen to the 
quantity used. The Dearborn motto ha s always been "quality fir~t" 
in all the products manufactured. The Chicago works an d labor
atories represent an i1we~tmcnt of $300,000. They ha\'e br,mch 
()ftices in th e fo llowing cities: New York, Pitt sburgh, St Louis, 
St. Paul, San Francisco ancl H onolulu. The officers of the com 
pany arc : \V. H. Edgar, pr esiden t ; R obert F. Carr, Yice-p resi
dent a nd general manag er , and C. M. Eddy, secretary and treas
urer. 

--- +♦♦-----

Electric Car Heating by Forced Draft 

Th e Bay State electri c car heaters ar e based upon the principle s 
of th e indirect steam-h eatin g sys tems which h ave proved them 
se lves so emin ently superior to the direct radiation sys tem wh en 
used for heating publi c hall s ancl thea ters. Fresh air is taken 
from th e o ut side of th e ca r ancl fo rced th rough the electric heater 
by an elect ri cally-driven fan. From the fan t he air passes into a 
duct, ancl by the pressure deriv ed from the fan is cir culated through 
the entire car, and is k ept constantly in motion. The circulation 
of hot air go in g a t such a pressure is not obstructed by the people 
in th e car, and there is less tendency to excess of heat on any 
portion of the body than with radiated h eat, as th e circulation of 
air keeps th e heat evenly distributed. The amount of h eat that 
can be clerivecl from a given amount of electrical energy is, of 
cour se , nea rly the same as wi th any we ll -designed form of elec-
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tric heater , and th e qu estion of differ ence of efficiency b etween 
h eaters is largely one of distributing the h eat to the best ad
vantage. The Bay State heater , it is claimed, does thi s, and it 
is furt h er claimed that the circul at ion and fr esh ai r from the out
side of the car provide air which is far purer and more com
fo rt able than if the air was tak en fro m th e interi or of th e car and 
a ll owed to ri se simply to b e used over aga in. The fa n is placed in 

Some New Types of True ks 

T he extensi\'e line of trucks for a ll varieties of electric rai lway 
service, built by the Peckham Manufacturing Company, has re
centl y been extended by the addition o f three more double trucks, 
illustrated h er ewith. Of th ese the 14 D-5 and the 14 D-8 are 
maximum -tracti on trucks , and are intended for the class of service 

14 D-5 M.AXIJ\\UA\ TRACTION TR UCK 

seri es with the h eater. The air duct is an enclosed wooden box 
running th e entire length of th e car , the fro nt of whi ch occupi es 
thl' ~ame position a s the usual ri ser or hee l board . At the lower 
ed ge of thi s board a slot ex tends the entire length of the car, and 
is graduated from about ½ in. at the h eater to 1½ in s. a t the fa r 

for whi ch such tru cks a r e particularly applicable, while the third, 
the M. C. B. 30 is design ed fo r th e h eaviest hi g h-sp eed interurban, 
elev;:i ted or trunk-line se rvice. 

The q D -5 and the 14 D-8 ar e si milar in general construction. 
exce pt that the former is intended fo r operat io n with the large 

14 D-8 M.AXIM.UJ\\ TRACTION TRUC K 

end o f the car. T hr ough thi s slot or opening the h eat issues, 
and except fo r th is and the openi ng next to th e h eater where the 
h eat ent ers th e duct is entirely closed. The a m ount of room 
taken by the h eating outfit proper is less than that taken by 
stationary heaters. The Bay State Electric H eat & Light Com
pany, of Bosto n , Mass., submits the results of tests, which go to 
show that a car can be effectively heated to th e same temperature 
with 35 !Jer cent less energy by thi s m ean s of di stribution than by 
nat ural circulati on. 

wheels leading; that is, to have th em nearest the ends o f the car, 
while with the 14 D-8 the small wheels run forward, often under 
the platform timbers at each encl o f the car. 

The side frames of this truck are made of the best soft steel 
castings and sufficiently st ro n g to carry the heavi est car bodies. 
They are supported flexibl y from the journal boxes, and are a s 
"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 bol ster. Their strengtFi 
is so adjusted that the spiral springs prevent the rocking of the 
bolster and r einforce the half-elliptic springs as the load of the 
ca r body is increased. Th e sprin g plant supportin g the springs 

steam cars, and can be more easi ly regulated so as to prevent 
rolling motion of cars when runnin g at high speed. 

The journal boxes are M. C. B. standard pattern, with standard 
M. C. B. journals, as speci fied. 

The brakes are co nstrn cted with shoes on the in sicl e of the 

JV\. C. B. NO. 30 TRUCK, HIGH SPEED 

1s suspended from the transom-bars by links, 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 swin g too ,fa r . 

The center-bearing swivel plates are con st rncted of segm ental 
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 regul ate the swi n g of the truck. 
The kingpin can be located at any desired di stance from the axle. 

The end sections are of angle-bar sh ape, machine-fitted to the 
end extensions of the side frames and secured in place by machine
turned bolts. This construction , besides bein g very strong, keeps 
the truck square. Inside adjustable brakes are used , as shown. 

The Peckham high-speed non-tilting M. C. B. motor truck No. 
30 is illu strated in the n ext engraving. This trnck is designed 
for two 150-hp motors per truck ; that is. fo ur 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 l\f. C. B. freight car trucks. This combination gives a 
double fac tor of safety, as the diamond frame alon e is suffi,·iently 
strong to carry the weight of the car without the aid of the equali z
ing-bars. which are arranged in pairs, one each si de of the ped
estal s. To prevent the tilting of the top frames. so objectionabl e 
in the standard master car builders' steam railway trucks. the 
spring base of the trn ck is increased hy locating spiral springs 
each side of. and supported hy saddles. from the journal hoxes . 
The p edestal sprin gs 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 eq uali zin g-bar sprin gs E. Th e side and en d 
portions of the top frame is all on e pi ece of forging , which 
in sures th e trn cks always remaining square . The transoms K 
are bulh vngl es ro in s. cleep, whi ch exten d full size with the side 
trnss-fram es to whi ch they are very rig idly secured. Gussets I of 
sheet steel conn ect the tran som s to th <' side fr ames ancl hold th<' 
frame rigicl and sq uare. Peckh3.m's patent swing b olster is also used 
in thi s trn ck. It is constructed of pl at es in fo rm of a channel IO in s. 
deep. ancl is carried on fom lon g coi l springs and one el lipti c 
spring, which support the bolster from the inside at its top , so as 
to hol d it securely in a vnt ical position Straps secm ecl t,1 th e 
trnnsom and ex tending on r the h olsters prevent its being lift ed 
out Th e kingpin is 2 in s. in diame ter . ancl is secmecl to the car 
body in such a mann er that it cannot h e lifted nff th e trnck. The 
swivel-pln tes are large in clia mcter , machine-fitt ed, with a boss 
arouncl the kingpin. which prevents th e escape of the lubri catin g 
grea se. 

Thi s arrangeme nt nf l,olster sprin gs . i. r , ~n ellipti c in the 
center ancl two long- spiral snrings at each encl, is claim ecl to give 
a much easier ridin g ca r than the old form of bol st er used in 

,vheels , and can be ea sily adjust ed to th e wh eel s with out placin g 
truck over a spit. 

Thi s trnck is co nstructed of three different weights to meet 
different condition s of service- light weight with 33-in. spoke 
wheels and 5-in. axles, 7250 lbs.; m edium, with 33-in. double-plate 
whee is, 6-in. axles. 8600 lbs.; with 36-in. doubl e-plate wheels and 
7-in. axles, ro,350 lbs. each. 

--♦---
Triplex Pumps 

Triplex pumps arc co ming into exten sive use in connection with 
electric moto rs in power plants and in many other places ownecl 
by str eet railway co mpani es. The D emin g Company, of Salem, 
Ohio, has been introducing r ecently a tripl ex design of pump. 
It is hardly n ecessary to sta t e th at in the interest s of eco nomy 
and the m otiYc power the triplex form is desirable rather than on e 
havin g fewer cylinders. Shocks to the pip in g system and the 
motor driving th e pump are less th e more cylinders there are on 

ELECTRICALLY-DRIVEN TRIPLEX PUJ\\P 

the pump. Apart fro m the principl es involved in movin g the water 
th e m echani sm of the pump pl ays an important part in the 
eco nomy of operatioti. F rictio n is the chief foe to co nt en d with. 
By makin g all casting s of ample weight the D eming Co mpany 
secures the 1-igidity uf parts necessary to small friction loss. A 
D emin g el ec tri ca lly-driven triplex pump is illustrated herewith . 
These pumps are well adapted to power house and car house 
service as boiler feeders, tank supply p ump s, :t!l(l hydraulic pres
sur e pumps, as well as to the uses of st reet ra ilway pl easm e rt' 
so rts, situated at a distance from city water o r r equiring mnre 
water th an ca n be ccu numically pur chased from a city supply. 
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Some British Tramway Motors 

It is (,nly abo ut t\\' o yea rs ago that the plans of the E ngli ~h 
Electric Ma nufac turin g Company fo r th e co nstru ction of large 
\\'ark s at Pre ston for the manufac ture of electric ra il way apparatu s 
\\' ere an11 c,unc ecl in the STREET R .\IL\\' ;\Y J 01_111N.\L, and sli gh tly 
more th:m a year ago th e co mpleted shop s in all their depart m ent s 
,wre described in the se col umn s. Since the openin g of the work s 

FIG . 1.- /1\ 0TOR AND AX LE 

at Presto n th e company has been yery successful 111 secu rin g 
orders an d in SUJJpl ying appara tu s for tra mways and ligh tin g 
co mpan ies in En gland. and now mak es ge nerators and motors for 
all classes of electri c work. Some particulars ar e g iven else
where in thi s issue of the generators manufactured Ly the com
pany for rai lway purposes, and it is th e purpose h ere to giYe a short 
summary of th e standard elec tri c tramway motor of th e compan y. 

FIG. 2.-MOTOR SHOWING COVF RS OPEN 

For the purpose of description the company's No. 25- type-A 
.'1otor wiil be taken up. This machine will clelin:r 25 shaft h o rse
,'cwer, iJase cl on the stand ard ratin g; that is a rise of temperature 
o: nut more than 75 clegs. in its yarious parts when running fo r 
one hour at full load, the temperature of the sU1To1111clin g air not 
exceedin g 25 cleg s. C. It will be uncler stnn d. ho\\'ever, that the 
co mpany mak es oth er sizes of motors, in cl uding tho se o f roo-hp 

FIG. 3-. 1\\ 0TOR WITH LOWER _HALF DROPPED 

FIG. 4.- DETAILS OF POLE PIECES AN D FIELDS 

capac ity, of which a numb er have been manufactured for th l'. 
Li,·erpool E leva tn l R ailway, as \\'l'.11 as larger machine s. 

A front view of the 25-type-A motor wh ich is des tin ed fo r a 
track gage of 41 in s. is shown in Fig. r, and di smo unt ed from 
the wheel s is illustrated in Fig, 2. The lower half of the m otor 
iram e is h inged to the up per half and can be let clown, as shown 
in F ig. 3, thus exposing th e armature and lower fi el d s fo r in -

FIG. 5.-ARMATUR E RE/\\OVED 

spectio n , cleaning and r epa ir. The armat ure may be removed 
fro m the moto r by loosening four bolt s, or it may be retained in 
th e upper half of the fi eld and th e lower h alf of the frame m ay 
be unhin ged from the upper half. 

T he nwto r frame is two pi eces of soft cast steel, fitted together 
with a carefull y m ade machin ed joint to obtain low resistance 

FIG. 6. - DETAILS 01--' BRUSH HOLDERS 

fo r the magne tic lin es. as well as to secure a water-tight joint. 
T he pole pieces (Fig. 4) are made up of low-carb on sh eet steel 
punching s riveted together. Each pole piece , as illu strated, is 
fi tt ed with two yenti bti ng places wh ich co rrespond, in position. 
with the a ir spaces in th e armature co re . t o be desc ribed later , so 
that th e a ir . wh en fo r ced out of th e armature, pas~es throu gh the 
center o f the field -magnet co r e and is mad e to spread over th e 
co ld surface of the motor casin g. In thi s way, it is claimed, a 
much cooler runnin g machine is obtain ed than in th e old m ethod, 
\\·h er e th e circulation of air wa s stopped by solid pol e pieces. Th e 
fie ld co il s themsehe s a re of copper wi r e insulated with as besto s 
paper and cotton coverin g. The compl et ed co il is wat erproofed. 

Fig. 5 sh ows the fini sh ed armature, which w eigh s, complete, 484 
lbs. The armature core discs ar e stamped with fo rty-one slots 
in th eir edges .and fiy e yentilating holes .around the shaft. Half
inc h yentilating spaces a r e left at intervals between the core discs 
by in se rtin g spec ial spacing di scs. The co mmutator, which is 
TT ins. in diam eter, contain s 123 hard-drawn copper bars 4 ins. 
long. It ha s a wearing face o f 3 ins. and a maximum wearing 
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depth of I in. Silv er amber mica is used for insul ation. T he 
in sulation of the fini ,;h ed eom mutator is t ested with 2 000 vo lt s 
a lt ernatin g current between th e segments and th e hub, and with 
500 volt s bet ween aJjacent bars. :\ s shown in the illu stration, 
,·enti hting space s arc ldt in the cn 11111rntator huh fnr th e ;1d111i s-

FIG. 7.-DETAILS OF BEAR INGS 

s1011 of cool air which subsequentl y pa sses out through the Ludy 
of th e armature. 

Each a rmatu re sin( contain s three coil s, making 41 X 3 = 123 

commutator bars. 
The brush h older s ar e illustrated in Fig. 6. The se holder s a re 

supported on a hardwood fr a m e, and are adjusted radially (that is. 
in respect to the co mmutato r ) , or lcn gthwisc of the shaft fo r th e 

FIG 8.-TWO- J\\OTOI< CONTROL ER 

purpose of ce nterin g the bru sh holders on t he faee of th e com 
mutator. The bru sh ho!Jer is imm ediately 1111d er the opening 
in the m otor fram e, and can th erefnre·be eas il y r eae hed. 

Fig. 7 illu strat es the armature and axle bea rin g s. Each arma-
ture bearing ha s a la rge oil well cont ai nin g fro m one to two pint s 
nf oi l, which is fe el t o the sha ft by m ean s "f wool ya rn . In addi 
tion t o the oil we ll a g rease bo x is prcJ\' id cJ abo,·e the bearin g . so 
that , if th e o il should fa il and at any tim e tlic box becom e hot , 
g rease will rttn do wn throu gh small hnlcs int,, the hea rin g. The 
g rease u sed for thi s purpo se is \'ery thi ck. sn that it will n" t fin\\' 
unle ss i11 e bea rin g is hot. Tl1 l' com pany is using !Jr11n ze l1cari 11 g·s 

fo r the ,rnnature shaft in stead of Babbitt m etal , and report s excel
lent r es,tlt s from the use. A bron ze bearing can also be seen in 
Fi g. 5 m ounted on th e end of th e armature sha ft. 

A noth er intere~ tin g fea ture in th e m otor of the English Electric 
i\fanufacturin g Co mpany is th e impro ved gear housin g. This is 
in twn part s planed ace urate ly to gether at the joints and bored 
to fit n,·c r both th e a rmature and ax le bearings. A fe lt washer 
a lso fit s the gear hub aecu rate ly. so th at all leakage of o il and 
grease from th e gea r ho usin g a nd all noise is st opped. The 
motor , compl ete, weigh s 1')3..J. lb s. 

Fig. 8 shows th e co mpany's D. E. I controll er for doubl e equip-

.. 
0.E.1. 

FORM.)~. 

FIG. 9.- FOUR- MOTOR CONTROLLER 

ment and made with an emergency-brake attachment. As will be 
seen , a so lenoid blowout is used, and the controller cylinder seg
ments a re so m ounted that th ey ean be removed and adj usted at 
pleasure. The eompany also makes th e same controller with an 
clee tric brake adjustment. 

Fig. 9 shows Q. E. r controll er made fo r four m oto rs, or a 
quadruple equipment. and also prO\·id ed with an em ergency-brake 
attachm ent . 

---•♦---

Automatic Couplers 

Th e Van Dorn couplers, which have becom e the standard on 
so many of the street and eleva ted ra ilways of the country , ha,·e 
recently been ordered fo r sixty ca rs of th e Northwes tern E leva ted 
Railway, of Chieago. The j\fanhattan elevated. of New York. 
has ordered a s pec ial type of this coupl er fnr it s entire equipm ent , 
as noted in th ese column s last month. The New Yo rk, New 
H aven & H artford R ailroad has o rcl crecl sn m e o f th ese co upl er s 
fo r it s elce trie lin es and 200 ear equipm ent s fo r \Vashin gton and 
Baltimore are und er way. The number of yea rs i\ fr. Van D orn 
has been makin g a specialty of automatic eouplers for el ec tri c 
railway service and the requirements h e has m et frnm t im e to time , 
make him able to furni sh coupl er s and draft ri gg in gs of thor
oug hl y tri ed design fo r all conditi o ns fou nd in electr ic railway 
se rvice. 

---- .•. ----

The Po,ucr Q 11a rtcr l.\' fo r Sept ember is a hand.some Pan -A mer
ican edition . T he exposition is treatl'tl in a most thorough man 
ner from an engineering standpoint , and a large number of views 
a re shown of the variou s meehanical and cleetrical exhibits, while 
the power plant in l\1aehinery Building is desc riliecl in great detail. 
a large n11111ber of line and half - tone eng raving.~ ;1cco111panyi11g thL" 
text. Altogether, the numlicr plaees before the reader the most 
cnmprchen sin' acc.,unt of the cngin<'l' ring fe:i111rl· ~ nf 11w ('\;h ihi 
tiun yet made in a .~ ingle edition. 
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Third-Rail Insulators and Track Cleaners 

The rapid development during the last few years of el evated 
and interurban elect ric ra ilway sys tems has led to co rrespondin g 
improvem ents in the design and construction of such dcYi ces as 
a re required by them. In thi s w ork third-rail in sulators pl ay a 
\" ery im por tan t part , and in the accompanying cuts ( Figs. 1 and 2) 

we show tw o improYed types of th ird -ra il in sulator s m anu fac tur ed 
by the Ohi o Brass Co m pany, o f i\Ian sfi eld, Ohi o. In each o f 
these in sula to r s the m eans of attachment b etw een th e th ird r ail 
an d the in sul at or is such tha t, while the form er is held in pro per 
lrn ri zon ta l align men t , a mean s is prm· id ed fo r a ce rtain am o un t 

FIG. r - RECONSTRUCTED GRANITE 
INSULATOR 

of n rti ca l play or mo
tion. Experi ence ha ;;, 
shown th e desirability 
of providing for a 
slight movement o f the 
ra il , and in practi ce thi s 
has been fo und n eces
sa ry. Thi s arrange
men t obYiates the t ro u
ble which ha s been ex
peri en ced in the pa st o f 
the insul ato r s br eaking 
on account of the rail s 
being clamped too rig
idly to the_m, and in the 
t ,yo types here shown 
thi s difficulty is en 
tirely obviat ed . 

In the "Type A" in-
sula tor shown in Fig. 1. 

th e in sulating body is made of reconstructed g ranite or some sim
ilar materi al, and is o f such size and de, ign a s to propr ely sup port 
the third rai l with sa fety, an d to a lso present suffi cient sur fact to 
prevent lea kage of the cur rent over it s exterior. In the " T ype D " 
in , ula tor , shown in Fig. 2, the in sul a ting medium consists of a 
thuroughly c,Casoned hardwood block. which ha ~ been ~pecially pre-
1,arcd by thoroughly impregnating with oil ,o as to exclu,J,: a ll 
moist ure and increa se it s in ~ulat ing prope rti es. In addition to th e 
t wo t y p e s h e r e 
shown, the Ohio 
Brass Co m iJ a n y 
fu rn ishes seyer al 
othe r styles which, 
wh il e sim ila r to 
these in the mcth
(ld of attachm en t 
bet ween the ra il 
and the in sula ting 
bod~ diff er 111 
general con~t ruc
ti on , a nd a r e 
adapted to varying 
r equirements an d 
conditions. 

Th e Mo n a r c h 
tr a ck c l eane r, 
which is shown in FIG. 2. - HARDWOOD INSU LATOR 

Fig. 3, wi ll be ex-
hi bited at the con 1-en t ion by the Oh io Brass Company. The 
principal fe atures claim ed for this d cYice a re simpli city of des ig n. 
substant ial co nstruction and lightness in weight. Th e casti ng s 
th rough out are of m all eable iron , th e blad es of steel. and the sup
por ti ng c1 oss-bar of thoroughly seasoned oak. \\Th en in use the 
bl ades a r e h eld to the track under tension by means of two fl at 
stee l spri ngs, wh ich , whil e addin g to th e effi cien cy o f th e device . 
al so permi ts eith er one of the b lades to r ise ind ependently o f the 
other in case tm usually hea Yy obstructions a re· met with. and so 
preyen t breakage ancl serious damage to the deYice. 

At th e sc r api n g or wearin g point of each blade a r em ovabl e 
m etal sh oe is attached , whi ch can be easily and qui ckly r eplaced 
at sli ght expen se wh en wo rn o ut. T hi s aYo ids th e n ecessitv of 
entirely n ew scrapin g blades, thu s r educin g t o a minimum - th e 
expense fo r r epairs or r en ewal s. Th e scrapin g blades are pivoted 

near their center. and m eans a re provided for securing them at 
any de sired an g le in respect to th e track, so that they may be ad-

i 

FIG . 3. - J\\ONARCH TRACK C LEANER 

justed in thi s mann er to varying track and payemcnt condition s in 
\'a rious localit ies. 

--- +♦♦-----

The Tripartite Steel Pole 

It is just a year ago that a view and desc rip tion of th e stee l 
pole of the El ectric Tripartite Stee l Pol e Company, of New York, 
was described in thi s publi cati on . Thi s pol e had then just been 
place d o n th e market , and, a s will be r emembered, was made up 
of three high carbon-r olled ste el U 's form ed in tripod shape and 
con structed to make a tapered pol e. The 
poles differed entirely in des ign from any 
fo rmer bui lt-up pole, in tha t th ere a re no 
bolt or rivet holes in the poles. T he three 
U 's are held apart by patented spreaders 
and clamp s, ;,o con structed that th ey rein -
fo rce the legs and hold them absolutely in 
r igid pos ition . T he company has made 
one or two modification s in it s pole du r ing 
the last yea r, the principal one being that a 
spreader has been substituted a t the base 
of the pole fo r a cast -iron ba se. 

T he present pole is illustra ted in the ac
companying eng raving. The claims m ade 
fo r the pole over the ord inary tubul ar pole 
a r e strength, simplicity, elasticity and 
economy. The la tter is shown by the fact 
th a t the fir st cost of the pole is less than 
of the tubular pole, and the cos t of setting 
i: onl y about one-half th at o f the la tter, as, 
on account of the positi ve anchorag e, it 
r equires on ly a 3-ft. set. The weight of 
a 25- ft . pole is about 450 lbs .. complete. and 
test s of it have shown that it does not take 
a set when an extra load is put upon it. 
either by hea,·y wind s, snow or ice. Owing 
to it s con struction, it can be tran sported 

I ' 
I 

eas ily in pa r ts and assembled on the TRIPARTITE POLE 
groun d along the lin e. P oles can be 
n, ade a ll in one pi ece to any requir ed length up to fifty feet. 

Th e company has in stall ed a number of these poles on the line 
of the Union Railway Company, in New York. where they have 
g i\'en entire sat isfaction. and where they can easi ly be inspected by 
Yisito rs t o th e convention thi s week. ___ __._. ___ _ 

Recent Developments in Magann Air Brakes 

The lV[agann A ir Brake Company, of Detroit, Mich., announces 
it s acquirement of a n ew system fo r use in connection with the 
multiple-unit system of train propulsion. When air brakes are 
used on a train in connection with thP- multiple-unit motor-control 
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sys tem the air brakes must also be co ntroll ed on th e multiple-unit 
plan. That is, it mu st be possible to control th e air brakes from 
any car o n th e train, and each car must be a unit in it se lf, so that 
it ca n be coupl ed up indisc riminately with other similar cars. 
The l\lagann Air Brake Company' s new multiple-unit air-brake 
sys tem , which is bein g perfecte d, can be made to work with one 
train pipe, but if used on long train s many h ours a day two pipes 
will probably be used. Thi s new multiple-unit brak e scheme uses 
the l\fagann sturage ,ys tem. T he ~torage sys tem bind s ibelf 
nicely to a multipl e-unit se rvice because of th e absence of com
pressors o n the ca rs. Th e system just r eferred to empl oys pneu
mati c control of th e brakes throughout th e tra in. Another plan 
is also under way for electric control of th e brakes throughout 
th e train, whi ch does away with train pipes entirely. The princi
pl es em1,l oye d in th e co nstruction of these new brakes admit of 
a \' ery rapid successive applicati on and re lease of th e brakes; much 
more rapid, in fact, than is possible with brakes now in use. 

The Magann Ai r Brake Company has recently entered into a 
contract to furni sh whate\'er power brakes are used to a ll th e 
lines controll ed by the Everett-Moore syndi cate, of Cleveland, in 
which the Magann brake is to be used to the exclu sion of all 
other power brakes on th e qoo miles of lin e controll ed by that 
syndicate. 

----+♦+---

Cold-Water Paint 

Lythite cold-water paint is now in general use by street railway 
compani es and others th e world over. vVhile thi s material is 
espec ially valuabl e to own ers of street railways, its uses are not 
by any mean s confined to that sph ere. It is used wherever pai nt 
is needed. It is a dry powd er, which , by the si ng le addition of 
co ld water, is made into a perfectly pure liquid paint. Water 
being cheaper than oil, there is a great saving in cost to begi n 
with. Thi s paint is mo st va luable fo r interior wall s and cei lings 
of car hou ses, power hou ses and eng in e room s, or any place where 
the greatest possible am oun t o f li ght is desired. There is not hin g 
that will g ive a whiter surface than white lythi te. Its valu e in 
increasing in the illuminati on of a room is co nsiderabl e. It also 
has valuab le fir eproof qualities. The coating it gives is very hard 
and firm , and the manufacturers g uarantee it n ot to rub or pe el 
o ff. Although used for much the same purposes, it can not be 
co mpared to whit..wash or kalso rnine, as lythit e is much more 
durable than eith er of these, while bei n g less than one-third the 
cost of oil paint. It is claimed that lythite will las t ten time s 
lon ger than any kal so min e o r lim e product. Th e Frank S. D e 
R onde Company, 46 Cliff Street, New York, furnishes practical 
working samples of this paint to interested parti es. It also makes 
a specialty of high-grade in sulating paint and varni sh for street 
railway purposes. 

•• 
Trojan Trolley Tender 

In th e Trojan trolley tend er or catcher no sprin g or springs 
control the action of the lock
ing device. T his fact alone 
should be a strong point in it s 
favor. T he reel in the ca tcher 
is large enough and the spring 
strong enough to take care of 

', the slack rope under any and 

1 
a ll circumstances. T he locking 
device is govern ed by ¾-in . 
steel roll s, T in. long. While 
the trolley is on the wire the 
ro ll s remain in their pockets. 
The in stant the troll ey jumps 
the wire one of the roll.~ is in 
stantly thrown out of it s 

TROJAN TROLLEY CATC HER 
pocket in th e circular ring, 

thereby lock ing the reel and preventing the trolley from going any 
hi gher. This simple trolley ca tcher is made by the Troj an Trolley 
Tender Company, of Troy, N. Y. 

Belt Ash Conveyors at the Ninty-Sixth Street Station 

Th e N inety-S ixth Street power house of the l\f etropolitan Street 
Railway, New Yo rk, about which con siderable h as been said else
where in thi s issue, is equipped with the Robins Conveying Belt 
Co mpany's as h-handlin g apparatus. The maximum capaci ty of 
th e plant being 50,000-hp the ash-handlin g problem is an important 

ASH CONVEYORS AT NINETY-SIXTH STREET STATION 

one. Thi s conveyor ha s for two years handl ed all the ashes pro
duced, and is said to be sti ll in exce ll ent conditio n. A photo
graph of th e ash co nveyors in the plant just mentioned is r epro
duced herewith . In the R o bin s conveyor pure rubber is th e only 
material which comes in contact with the substance conveye d. 
For thi s r eason the conveyor is entirely unaffected by the stil 
phurous acid s which are present in all coal ash es, and which have 
a stron g ly corrosive effect on iron and steel. A r evolvin g brush 
effec tively removes anythin g which may stick to the belt, and 
thu s prevents dr,i ppin g of ashes and water o n th e return run. 

----+♦--~-

A Self-Adjusting Car Fender 

Thi s fender, which is made by the Edward L. Dunning Com
pany, of Doston . is o ne of th e class which acts automatically with 
out bein g tripped by th e moto rman. It is hun g on a balance, and 
the impac t of any weight makes it drop to any desired h eight from 
the rail. The fender is made very stron g and is entirely of 
wrou ght ircn. Therefore it wi ll no t break but will only bend if 
conc erned in a co lli sion. a nd can be straightened so as to be as 
good as new. To facilitate th e sto rage of a maximum number 
of ca rs in car houses, th e housing of the fender und er th e plat 
form is th e m eth od adopted. The simple unhookin g of th e front 
or back loo p han ger on th e fender cau ses it to swing, fr ont or 
back, to the des ired position. Th e hookin g of th e loop hanger 
on the fender k eeps it at the desi r ed pl ace. It is very eas ily 
handl ed and plac ed in any position. The weight nf th e fend er ~ 
is abo11t rno lbs. for th e two that go on a ca r. The fender is neat 
in appearance. It is bein g used on several lead in g roads of the 
country. 
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Some Recent Apparatus of the J. G. Brill Company 

The exten sive works of thi s company at Philadelphia exhibit at 
present a good ex ample of the general prosperity which is preva
lent in the street railway manufac turin g field. The company was 
ne\·er so busy as at prese11t , it s orders k eeping its plant occupi ed 

'l 

the Sea View Railway Company, Narragansett Pier, R. I. This 
railway has already purchased a number of these cars, and they 
have given most excell en t sati sfaction. 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 th( 

-7 

--· --· __, . ------
A NOVEL TYPE OF OPEN CAR EQUIPPED WITH NO. 27-G TRUCKS 

t o it s fulle st capacity, even with th e l;; rge addition s which have 
recently b een m ade. In the follow111 g pages a description is g iven 
of so me of the more important of its r ecent developm ents in the 
sc ientific des ig n and manufacture of street r ailway rollin g stock. 
The compa ny has fou nd it n ecessa ry. in o rder to m ee t the demands 

INTER IOR OF CONVERTIBLE:CAR 

made upon it s m anufacturi n g facilities, to r earrange and enlarge 
certain porti ons of it s already very exten sive plant in Philadelphia. 
T he office room has been increased by the addition o f a large 
wing, and seve ral new bu ildi ng s are nea rin g co mpl etion. One of 
these, a h andsome structure near the offices, will b e used as a 
fini shing and storage shop on both sto ri es. the upper floor being 

width b eyond that of the ordinary des ign. These cars, which are 
the invention of J ohn A. Brill. provide what is, in effect, a double 
step without th e usual di sadvantages of that form of construction. 
As see n by the illustra tion, they co ntain fift een benches apiece, 
four of the b enches being aga inst the bulkheads. The general 
dimension s are as fo llows : 40 ft. 4;Vs ins. ove r the dashers, a 
fraction over 7 ft. r in. wide on th e floor, and 8 ft. 2½ ins. wide 
over all. T he folding step is brought ·within 17 in s. of the top 
of the rail. The main sill consist s of a single angle iron running 
from o ne encl of the car to the o ther, to which is bolted another 
angle iron proj ecting downward, and forming a support for the 
step iron. This has the effect of m aking the si ll of a Z-bar pattern, 
having the corresponding streng th and stiffness of this construc
tion. There are two sh ort center sill s running from the end of the 
car to a point some di stanc e inside the bolster, which is of the 
trussed form, with the upper edges coming just above the floor. 
A s the bolsters are ben eath the seat, tl~is projection forms no ob
s1.ruction. A g reat amount of vertical strength is produced by the 
manner of fa st ening the side posts. A p eculiarly formed pocket is 
bolted to the side of the sill, and ho lds the end of the post, while 
on top of thi s is placed the ordinary round-cornered seat-end panel. 
A ½ -in. bolt h olds the po st into the pocket, which is equivalent to 
a 7-in. t enon, while the fas tenin g of the po st into the round end 
seat pan el box sti ll further increases the stiffness and strength of 
the connection. This makes the Narraganse tt ca r the strongest 
and most rigid form of open car yet constructed. The eleven 

seats in the center part of the 
car have r eversible backs, the 
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 

CONVERTIBL E CAR EXHIBITED AT THE PAN-AMERICAN EXHIBITION 

· 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 
openings are closed by chains 
with Brill entrance guards in
side of posts. A portion of 

r eached by a two-s tory transfer table. This building is 195 ft. x 
165 ft. Another building, known as the n ew stock building, and 
measuring about 200 ft. x roo ft., is built over a part of the yard 
tracks, forming a much-n eeded space for the storing of the im
mense stock of castings that the Bri ll Company continually has in 
r eadine ss. 

\Vithin a few months a new type of car has been supplied to 

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. 49 motors. The trucks are the No. 27-G, and 
weigh with motors, 9060 lbs apiece. The total weight of the car 
and four motors is 36,4ro lbs. 

The Brill convertible car, which many admired this summer at 
the Pan-American Exhibition, is one of the very interesting recent 

I 
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develo pments in car building. It has acco mpli sh ed what has lon g 
been considered exceedingly des irable; that is, it gives a car 
which, wh en closed, has all the characteri sti cs desired in a stand
ard closed body, and when ope n provides a car whi ch has ever,v 
advantage of the standard open co nstructi o n. T h e g reat point of 
advantage to the railroad manager is that by the use of a ca r of 
thi s charac ter a sing le equipm ent only is necessary , altho ugh all 

as we have said , unusually st ro ng. Cars of thi s type have been in 
use for so me t ime, and have had their share of colli sion s, where 
they have demonstrated thei r superiority by comin g out of the 
wrecks with lit tle or no damage to them selves. 

Pres ident E ly, of the Buffalo Railway Company, has for hi s 
pri va te ca r a Brill semi-convertibl e par;or car. This ca r is 31 ft. 8 
ins. over the encl panel s, and 7 ft. 8½ in ~. wide at the si ll. Over the 

the advantages to be ob
tained from the use of open 
and cl osed car s ar e mai n
tain ed. Th ere is also · a n
other advantage which is not 
eas ily es timated; that is, th e 
manager always has, a t a 
m om ent' s noti ce, po ssess ion 
o f the type o f ca r whi ch is 
most se rviceabl e fo r the 
season. R aw, co ld days in 
the summ er dem and the 
cl osed car, quit e as much as 
the weather of winter; warm 
spring days, far in advance 
of the season, ma ke open 
car s desirable at such time s. 

PRIVATE CAR , BUFFALO RAILWAY-AN EXAMPLE OF TH E SEJ\\1-CONVERTIBLE CAR 

vVith the o rdinary forms of constru ction, and the ex ige n cies of the 
se rvice, th e closed car must .be kept in service until a com pl ete 
change in the rolling stock is made, and when the open car goes 
into service it cannot be r eplaced by a closed car, except at a con
siderabl e cos t of tim e and labor. T he new conYcrtible car pos
sesses th e advantage o f being changea bl e from o ne to the other 
type within a few m om ents, an d without any ex pense to th e rail 
way company. Sash , g lass and panel s can be pushed up in to the 
roof, out of the way and out of sigh t , an opera tion which takes no 
more time than the opening of the simil ar number of windows 
would require ; and wh en open the car can be closed and con
verted into a standard cl osed ca r. as fa r as th e passenger is con
cerned, within an equally short period of time. These rapid 
changes not only adapt it to the dai ly \'ar iati e, n s of climate at our 
changeable seaso ns, but make it possible if de si red to m eet even 
the hourly variations occas ion ed by rain or storms. 

The ca r illustra ted is 28 ft. 4 in s. o\'er the end pan els, 7 ft. 2 ins. 
wide at th e sill s, and 7 ft. 10 in s. 0Yer the posts. It is mo unted 
on a pair of Eureka maximum fractio n trucks, which bring it s 
steps down to th e same h eight as that of the ordi nary closed car. 
It wi ll b e seen by a glance at th e en graving that the ca r is pro 
vided with st eps like th e o rdinary closed ca rs. T here is also a 
running board, or step, whi ch fo lds up when the car is closed, and 
is let down li ke th e st ep of an ope:1 car, g iving access to each one 
o f th e openings wh en open. The seats are tran sverse, and there 
is an aisle in th e cent er. The appearanc e of the car, when open, as 
well as wh en close d, is very well sh own. th e r ight-hand half being 
o pen and the other close d. 
The insid e fini sh is in se-
lected white ash, with a 
deco rated three-ply m apl e 
h ead lining. The seats are 
of spring cane, upholstered. 
Each encl of th e ca r is pro
vided with a vestibule , hav
ing both gates and doors on 
each side. T he detail s of the 
co nstructio n are practica lly 
the sam e as those of a stand
ard open ca r. 

l. 

po sts it m easvres 8 ft. P riy ate ca rs and other forms of special 
parlor cars are becoming ,·ery popular with the large r railway 
lines, and the car illustrated is one of th e latest examples fro m th e 
Brill shops, and it is peculiarly in teresti ng, because, in spite of 
the ve ry large window sash, they can be rai sed, not o nly to any 
des ired h eight , but , as shown in the engravi ng at the left-ha nd 

INTERIOR OF SEMI-CONVERTIBL E CAR 

end of the car, they can, wh en necessary, be rai sed so as to leave 
the whole window free and clear. Th;s is somethin g which has 
not hereto fo re been accompli sh ed , either in parl or cars or those 
haYing large sash. The ad\'antages of the semi-convertible con
!' truction are at once apparent, securing, as it does, ample open
ing with any size of g lass. The car body is of the usual type fo r 

The roof structure, h ow
CYer, deserves a special men
tio n, from the fact th at 
owi ng to it s dep th at th e 
pl ate, a nd the m ethod in 

L ONG DOUBLE TRUCK CAR FOR C LEVELAND 

whi ch the lette rboa rcl is put on the h eads of th e pos t s, the fe et of 
the ca rlines and the lining are secured in a manner which is 
stronger than anythin g th at ha s hitherto bee n used in car con
struction. The am oun t of timber fo und in the roof a t the head of 
the posts is very nearly equal in sec ti on to that fo und in the sill , 
and th e method by whi ch pos ts arc halved upon the letterb oard 
and bolted to both lettcrboard a nd plate makes the constructio n, 

ca rs of the leng th. It is mounted upon a pair of No. 27 trucks, 
and is propelled by fo ur powerful motor s. The pl a tforms are 
fitt ed with vestibul es, havi ng fo lding doors o n both sid es, and are 
protected by Bri ll angle-iron bumpers. t\mo ng the smal ler fit 
tings are Bri ll sand box es, and two q -in. Dedenda gongs. The 
trim throu ghout is of bronze, with wooden grab handles. The 
interio r fi ni sh is very n eat. T here are twenty wicker chairs , hav-
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ing cushi ons covered with pantasote. In pl ace of th e usual draper
ies, pantaso te curtai ns ar e used. There are fo ur tabl es, to b e 
placed between t he widow s when des ired. The in side fini sh 
is of mah ogany, with decorat ed three-ply head linin gs. The car, 
as a whole, is n eat and elegant, and the semi-co nvertibl e fea ture 
of cons truction gives it a n adaptat io n to all seasons of th e yea r , 
wl1ich has not hi th en o been possible in ca r s of thi s kind. 

The two types o f ca r s last desc r ibed, the co nverti bl e and semi
convertibl e, have reached a hi gh st a te of perfecti on , and each is 
developing a fi eld for it se lf. In city and very short suburban 
service it is desirable in warm weat her to operate open ca rs with 
runningboards, but fo r hi gh-speed long suburban and interurban 

MOTOR TRUCK, BROOKLYN EL EVATED LI NE 

work, the o rdi nary type of o pen ca r g rea t ly in creases the J an ger 
o f acci dents t o pa ssengers. T he se mi-co nve rtibl e ca r exact ly fit s 
into th e co nditi ons fo und on t hi s latter class of road, providing 
cuol, airy accommodati o n fo r pat ro n s with absolute safety. Both 
cars p lace at the di sposal of railway managers a single eq uipm ent 
that is as se r vic eabl e at one time of the year as anoth er , and th at 
can adapt itself to un seasonable weather of any desc riptio n , 
wheth er wet or dry, hot or col d, at a moment' s noti ce. T h e well 
known B rill prin ciples of con struction, which have been m odifi ed 
som ewhat to g ive additio nal st r ength to certain parts, especiall y 
the ro of, o f th ese types of ca r , guarantees their stability, and as 
the eco nomy of havin g one se t of ro llin g stock for both seasons 
appeals stro ng ly to th e fin ancial encl of str ee t rai lway m anage
m ents, th e well-merit ed growin g populari ty of the Brill converti 
ble and se mi-c onve rtible cars is not to be wondered at . 

O ne of the illust rations sh ,•ws a hand so me ope n ca r of de
cid edly unusual construction built by the Brill Company for th e 
Payne Avenue line of the Cleveland City R ailway Company. Its 
len g th over the encl panels is 41 ft. 3H in s. T h e width a t th e po st s 
is 7 ft. 10 in s. The ca r is mounted o n No. 27- F trucks, and it s 
general appea rance fro m the left-hand side is that of a cloesd 

HIGH-SPEED TRUC K, ALBANY & HUDSON LINE 

car with the windows out, or the semi-convertible car having 
removable sash. Th e car always runs in one direct ion. Each end 
is pro vided with a plat fo rm, that at the forward end being en
closed by a vest ibule, whil e th e r ea r platform is entirely open. The 
opposite side of the car from that sh own is like that of any open 
car, there being an entrance bet ,veen each pair of posts and at 
the platforms. There are two steps on thi s side with 12-in . ri sers, 
the lower one bein g but q ½ ins. from the head of the rail. This 
unusual and very peculiar construct ion is made possible by th e 
hct that the car s run upon a loop , and only one side is used fo r 
the entrance and exit of passen gers. 

The seats are transverse, and the detai ls of construction on one 
side are similar to tho se of th e standard closed bodies, while on 
the other side they are the sam e as open cars. The one excep
tion, of course, is the arrangement of the vestibule for the motor-

man, which is compl ete ly enclose d on the left-hand side. The 
use of the steam-car hood is, in thi s case , justified by the fact 
that the cars are intended when outside the city to maintain a 
hi gh r ate of speed. E leven of the sea ts have rever sible backs 
and three sta tionary ones. The troll eyboard is arranged at the 
rea r o f the roof. The g rab handl es are of hickory. 30 ins. long, 
and set in bron ze socke ts. The ca rs are provided with a sand 
box and a D edenda go ng ,at the front end. Th e sill s are rein
forced by a sill plate 8 in s. wide by ¾ in. thick , extending the 
\Yhole len g th of the car. 

The truck s for the Brooklyn elevated naturally excite a great 
dea l of interest because they were selected after a comparative 

TRAILER TRUCK, BROOKLYN ELEVATED LINE 

test and exa mination, which included most o f the leading styl e!:: 
of trucks used o n both stea m and electric roads at the present 
time. In th ese tes ts it was fo und t hat the so-called Master Car 
Builder~· standard truck, in any of it s fo rms, was unstable under 
t l;e action o f the brakes. The truck fram e when brakes were 
appli ed in some in stanc es was m oved from th e normal position as 
much as S ins. Two fo rms of Brill No . 27 trucks, which were 
adopted, are illustrated. One is th e motor truck, which will be 
see n from a g lance t o be extremely heavy in it s fram ework, axles, 
etc. T he wheels ar e 33 ins. in diameter, mounted on axle s which 
are 7 ft. long x s½ in s. to 6 in s. in diameter. The wheels are 
stee l-tired, and are also very massive, the keynote to the whole 
co nstruction. The fram e is of fo rged steel with angl e iron end pieces 
bolted upon a heavy ext ension fro m the jaws. The gen eral fea 
t ures of const ruction are tho se of the well-known No. 27 truck. 
The equali ze r is ca rried by links suspended from th e wheel pieces 
near th e jaws; th e springs o n the spring plank are elliptics , and 
there arr~ two on each side o f the truck. Th e wheel base is 6 ft., 
which is su fficient to g ive room for the elliptics and th e necessary 
brake hangers, as well as for the heavy motors employed. The 
wh ole truck is h eavy, compact and strong, weighing about ro,ooo 
lbs. The brake ro ds are placed on each side so that they are not 
in the way of the motors, and the brakes are hung between the 
wh eels. The whol e con struction is specia li zed for the purpose. 
To the bottom of the box es in front is bolted the beam on which 
th e sh oe or co ntact for the third rail is ca rri ed. 

The fea tures of the trail truck are similar to tho se of the motor 
trucks, but the details of construction are quite different. The 
top plate of frame is a continuous bar of iro.n, to which are bolted 
jaws fo r carrying the boxes. Th e equalizers, as in the previous 
case, are hung from thi s frame by spring links. The jaws are sup
po rted from the frame by diagonal bars, and are connected at the 
bottom in the usual way. There are, however , as in the other 
t ruck, thr ee sets of springs, which act in the sam e way as in all 
Brill No. 27 trucks. The boxes, as in the previ ous case, are 
standard , and, in m ost respects, the sa me as those of the Master 
Car Builders , but carry a proj ection, to which a bar is bolted 
~i milar t o that for th e contact device in the motor truck. The 
brakes, however, differ from tho se in the motor trucks in being 
hung outside and connec t ed up in the usual manner, the brake 
rods passing over the center of the truck. As both trucks have 
j ournal springs, the frame is carried with remarkable steadiness, 
and is not perceptibly affected by the severest action of the brakes. 
Both these modifications of th e 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 fram e hav in g the u sual three sets of sp rin gs, 
with the ''swin g motion" and equalizin g bar combined into one 
and supported by swinging spring links. Thi s t ruck, al though 
Yery massive, is not quite equal, in the size of it s details, to 
those trucks j ust mentioned. It has, however, a 6-ft. wheel base, 
Master Car Builders' standard journals, 41/2 ins. in diam eter: axle. 
7 ft. r¼ in s. long, carryin g 33-in. wh eels. In thi s case the brak es 

delivers th e air th ro ugh a fl exib le connection directly to the water 
tank. Gages are pro vided, so that tlw pressure in the tank and 
the height of water can be at on ce determined by the operator-

In the combination car which the company ha s recently bui lt 
for the West J er,ey & Seashore Railroad Company they have 
united most of th e conveniences of the steam railroad train. The 
ca r is co mpletely vest ibuled, and has both baggage and passenger 

A NEW FORM OF SPRINKLER OPERATED BY PNEUMATIC PRESSURE 

'are hun g out side and are conn ect ed by doub le-b rake rods out
. side of the wheels t o avoid int erfe rin g with the large motors. On 
the spring plank there are double elliptics with the usual double
coil spirals in th e sp ring links and over the journal boxes. Be
neath th e boxes will b e seen th e extensions to which the beam 
carryin g the third-rail shoe is faste ned. This truck appears some
what more simple in many of it s detail s than the elevated railway 
truck, but this is largely a matter of brake detail s, which, in thi s 
case, ar e placed away from th e center of the truck out side th e 
wh eels. 

One of the most recently design ed specia lties of the Brill Com-

compartment. It is m ount ed on No . 27-G trucks. The latt er 
gives it an ease of riding not found in steam coaches, and, with the 
,·ery powerful moto r equipment employed, it wi ll be able to attain 
a speed as g reat as that of the average steam train. The car is 
31 ft. long over the end panels and 7 ft. 6 ins. wide. Over the 
vest ibule it is 40 ft. in length, th e plat forms being 4 ft. 6 ins. each. 
The vestibule doors com e down t o th e step, and fo r co nvenience, 
as th ey open in both di r ecti ons, are prov ided with grab handles. 
As th e car is practically in steam service, n ot having to enter city 
streets, the sides are made straight and covered with narrow 
ohea thing boards . T he passenger compartment has three-ply 

pany is the new sprinkler, 
i1lt1 strated herewith. The de
rn,, nd h as been ve ry great for 
an efficient m eans of sprink
ling evenly th e whol e width 
of a street from th e car 
track, but to do thi s effect
ively it is necessary that th e 
wa t er should be fo rced out 
by so me g reater pressure 
than that furni sh ed by it s 
own g ravity. In the Brill 
sprinkler an air pum p is 
gea red to one of th e axles in 
suc h a manner that it keeps 
a con stant pressure upon 
the surface of the water 

COMBINED PASSENGER AND BAGGAGE CAR, WEST JERSEY & SEA SHORE R. R. 

in th e tank, and in thi s way provides sufficient fo rce to send th e 
stream to the most di stant part of the roadway. Th e cylinder of 
thi s pump is mad e very large, so that the air is supplied to the tank 
at practically th e same volum e and pressure that the water is 
fo rced o ut , and an even flow is thus g uaran teed. In the design 
o f the pump and gearing every p recaution is made to have it of 
the grea test m echanical streng th , and it embodies the simples t 
m echani ca l principles. The cylinder is of th e osci llating type, and 

maple veneer ceilin gs, handso mely deco rated. They are furnished 
with adver tising m ol din gs. The fini sh over the windows is of 
cherry with ch erry hand poles having straps padd ed and stitched. 
The trim in side is of bro nze throughout, and the curtain s of pan
tasot e. T he ca r is fitted with Chri stensen air brakes and Brill 
gat es, in additio n to th e fo ldi n g doo rs. T here are B rill rubber 
treads o n the steps, be ll cord carri ers and a pair of D edenda gongs. 
Two san<l boxes are used, o ne upon each platform . 
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A Royal Trolley Car 

In a r ecent issue o f thi s paper erlitori al comm ent was made of 
the fa ct tha t although private st eam railroad coaches had been 
constructed fo r a number o f th e crowned h eads of E urop e, no in
stan ce was on r ecord , so far as was known, of a royal troll ey ca r. 
Th e su ggesti on was th en made that th is condition wo uld probably 
not long continue, and that it would no t b e long befo re so m e m em 
b er of on e of th e r eigning fa mili es would be r iding in an electric · 
ca r built especially fo r himself, and fitt ed up as elaborately and 
with as many comfo rts as custom h as decreed sho uld characteri ze 
conveyances o f thi s descri p ti on. T hi s predi ction has already com e 
true, as the acco mpanying eng rav in gs p rove. They were kindly 
furni sh ed the STREET R AILWAY J OURNAL by T . A h ern, pres id ent 
of the Ottawa E lect ric R ai lway Company, and show the new car , 

TROLLEY CAR FOR ROYALTY 

the ''Duchess o f Cornwall and York," built for that company to 
convey their royal hi g hnesses over th e trac ks of that company dur
in g their comin g visit to O ttawa. 

The car is 50 ft. in length , with straight sides and ves tibuled at 
both end s, and has a full m onitor roof of the Pullman patt ern. 
The color is also Pullman standard, with the B riti sh coat-of-arm s 
in gold conspicuously pai nted on both fro nt and r ear ends. The 
inter io r of the car is fin ish ed in a ntique polish ed oak, the ce ilin g 
being covered with three-ply bird' s-eye mapl e veneer, and deco r-

INTERIOR OF ROYAL CAR 

at ed. T h ere are fo ur large British plate mirrors set in fram e•, two 
at either end of the ca r. A ll trimmings, such as hat racks, hooks, 
etc. , are of solid b ro nze. Th e window curtains are of the latest 
design , and are ve ry o rnam ental. The car is brilliantly illumin
ated by five clusters of incandescent electric lamps, twenty-one 111 

all. T he floor is covered with a rich, royal blue velvet carpet. 

The car contains fourt een large, easy chairs, b eautifully up
hol stered in olive g reen plush. Th e tnicks are doubl e, and of the 
swin g m oti on pattern , with g raduated springs. The el ectric equip
ment is very complete, and co nsists of fo ur Westinghouse 50-hp 
m otors. The car is al so fitt ed with the W estinghouse automatic 
air brake, and is capable of attaining a speed of 50 mil es per hour. 

The car was m anufactur ed by the Ottawa Car Manufacturing 
Company for the Ottawa Str eet R ailway Company. 

•• 
Improvement in an Electric Heater 

Th e Gold Car Heatin g Company has its plant located at the 
co rner of Frankfort and Cliff Streets, New York City. It em
ploys in the neighborhood of 150 m en in the department which 

is devoted to the manufacture 
o f electric heater s for street 
r a il ways and other purposes. 
This industry, which has had 
its origin within the la st six 
or seven yea r s, has grown to 
enormous proportion s. At the 
present time the Gold Com
pany states that over 75,000 
of it s 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 
r esistance coils of the heaters 
in such a manner that the air 
111 passing through the casing 
is given fr ee access to and 
around the heated coils. By 
means of a very free circula
tion thus establi shed, 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 in sulation is applied 
t o the rod a t over 2500 clegs. F. The r esult is a ve ry per
fect insulation , and prevents the current passing into the rod 
proper. Owin g to the high temperature at which this insu
lat ion is applied, it will n ever be affected by the heat of the 
r esistanc e coil s. The m ethod of di stribution o f the heat is very 
simpl e, and is controlled from a central point. A three-point 
regulating switch is used. When this switch is turned to point 
r , one-third of every h eater in the ca r is in service ; at point 2, two
third s of every heater in the car is in se r vice, and at point 3, which 
is the maximum, the full capacity of every h eater in the car is 
utili zed. By this means a very even g raduation of the heat and 
a m ost 11niform distribution around the car is insured at all times. 

The Gold Company has not only improved the design and me
chanical con struction of its heat er to a very great extent, but 
within the last fe w month s h as placed on th e market a controlling 
switch, c,1pable o f sati sfacto rily breaking and carrying 6o amps. 
a t 600 volt s. This switch may be operated in either direction. 
Owin g to it s very large carrying capacity, it will readily be seen 
that thi s swit ch is of suffici ent stren gth to control the heating ap
paratus of the largest cars in use on any street or elevated railway 
in the United States to-clay. 

The Gold Car H eating Company has furnished about 3000 equip
m ents for cars in Greater N ew York. The Manhattan Railway, of 
N ew Y ork City, has used the Gold Company's heaters for many 
years, and the .sati sfactory manner in which these cars have always 
been heated is the best evidence that can be offered as to the merit 
of it s devi.ces. The Metropolitan Street Railway Company has 
had about 600 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 Conipany has placed its various heating devices dn o'ver three 
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hundred other rai lroads in the Un ited States and fore ig n coun
tri es. Over thirty thousand cars, some of which a re operated 
in as remote territory as China and J apan , are equipped with the 
Gold syst ems of heatin g. 

----♦+-----
New Air Brakes for Birminghamt Ala. 

T he Birmingham Railway & E lectric Company has r ecently been 
purchasing some air-brake eq uipm ents from the Knell A ir Brake 
Company, of Batt le Creek, Mich. A compressor. which is one of 
the n ew de signs of the Knell Air Brake Company, mounted on a 
D upont truck at Birmingham is illustrated her ewith. The new 
type of Knell compressor is in genera l the same as the one that 
has been on the market for some ti me. T he gear ca se of this com
pressor gives ample clearanec above the roadbed when attaehed 
to maximum-traction trucks with wheels a s small as 17 or 18 in s. 
Its extr emely light weight is a lso a fea ture which will be appre-

KNELL AIR BRAKE COMPRESSOR ON DUPONT TRU CK 

ciated. The entire we ight of the compressor complete, with val\' es, 
is given as 285 lbs. The Kne ll Ai r Brake Company is constan t ly 
rece iving t estimonials of a kind that the manufacturer app reciates 
above all o ther s, namely, add itional order s from eompanies that 
have adopted the brake, among whom may be mentioned the Bir
mingham Rai lway & Light Company, the Charleston Consolidated 
Railway, Light & Gas Company, and the Omaha & Council Bluffs 
Railway & Bridge Company. T he company with it s increas ~d fa 
cilities is now in position to manufacture electrically-driven air 
compres sor s as well as axle-driven compressor s. F or the past 
year the company has m ade exhaustive tes ts of its new electri cally
driven air compressor s to meet the demands o f four-motor car s. 
A strong featu re of the axle-driven apparatus that has a lready been 
put out is the automatic suction and pressure regulating . vc1 lve, 
which is quick in its action and insures at all times an ample air 
supply. 

----♦•---
The Potter Mesh Separator and Supcrheater 

Some partieula rs were publi shed in the last issue of th is paper of 
thi s new type o f separator, but through a typo g raphical error. 
o mission was m ade of th e faet that thi s separator is contro ll ed and 

THE POTTER SEPARAT OR 

is being placed e n the market by Jam es Beggs & Co mpany, the 
well -known dealers in steam specialties in N ew York. 

It is som ewhat tmusual at thi s !ale day to be able to record 
the application of an entirely new principle in steam engineering. 

T hi s, howeve r, is wh at is accom pli shed by the P ott er separ ator , 
a Yiew o f whieh, reproduced fro m our las t issue, is published her e
with for a better under standin g of the principles of its const ruc
tion. H eretofore, as is we ll k nown, the separato r is u sually in
se rted in the lin e of stea m pip e as near as possible to the delive ry 
end of the pipe. In th e Potter separator, h owever, th e appara tu s 
combines the fun ctions of a supe rheatcr with thal of a separa tor . 
and is place d a t the bo ile r end of the steam delivery pipe and 
'Within the boiler itself. In th e ease of sectional bo ilers the sep
arato r is plaee d inside of the steam dru m and in a ll cases it de
livers directly to the boiler nozzle. In thi s way the moisture is 
r eturn ed directly to the boiler , so that no ret urn traps or drain 
pipes are necessary. 

T he separator co nsists o f a number oi metal bands h aving an 
oval outlin e a ud bein g clamped together si de by side with parti 
ti ons of wire gauze between, as shown clea rly in the aeco_mpany
ing en g ravin g. T h e stru ctur e com posed of th ese sec tio ns is 
fla nked at each end by a t ubular extension of oval cross sectio n , 
one o f t hese ext ensions bei ng closed in by a head at its outer end 
and provided with a de]i yery outl et on one of the fl at si des. The 
other extensio n is sho rt er a nd ser ves mer ely as a so rt of clampin g 
ring to g ive rigidity to the structure. Th e stea m enter s th e struc
ture at th e o pen encl, of course, and , after fi lter in g th ro ugh th e 
co nsecutive partiti on s of wire cloth , i.;; delive red at the outl et end 
t o th e boil er nozzle. 

It is clai med that the st ea m is superh ea ted in its passage throu gh 
the apparatus, and it fo llows, of c0ur5e, that when th e stream is 
delivered to the boiler nozzle it is entirely fr ee fro m suspended or 
entrained m oisture. It is explained tha t the layer s of wire cloth 
ab so rb to a large ex tent the pul sation s due to th e m otion of the 
engine pi ston and ther eby r educe ~he t endency t o li ft water. The 
small globules o f moi sture whi ch are always co nta ined in st eam 
taken directly from tire steam space of a boi ler a re broken up by 
the first gauze ;)artition, still furth er di sint egrated by the se co nd 
parti tion, and so on, until th e m o istu re is compl etely atomized and 
requi res only a small deg ree of sup erh eat ing to be fl ashed into 
dry steam. T his sup erhea t is obt ain ed by the sli gh t wire draw
ing con sequent upo n pass in g through th e gauze, the reduction in 
pressure on thi s account , it is sta ted, bein g about I per cen t. It 
is unnecessary to expla in the effect of cl eli Ye rin g superheated 
steam to th e main s. 

T he builders state that a test of th e apparatus made with th e 
ca lorimeter located 2½ in s. from the bottom o f the steam delive ry 
pip e show ed 0. 3 per cent of m ois ture. as compared with 0.75 per 
cent fou nd in a test under the same co nditions with out th e sep
arator. YVm. l\I. Brock, rnperintendent o f th e electri ca l depart 
men t o f th e Pater son & P assaic G:is & E lectri c Com pany, who is 
using it on 3000 hp of boil ers, states that calorimeter tes ts at that 
plant show a r ang e o f fr o m o. 6 to o 9 per ce nt . as aga in st from 
r.5 per cent to -t- per cent formerly. 

The separat o r has been 2dopted ve ry exten sive ly by steam use r s, 
a lthough it has be en o n th e m arket onl y a short leng th of time. 

----♦----
Some Specialties in Insulating Materials 

T he insulatio n used in th e manufacture of electrical machinery 
has, perhap s, gone through m or e radica l changes in th e las t two 
years than any oth er lin e of sup plies. Solid mica seg ments _o yer 
five inches lo ng a re no w d r a rity, ha \' in g been clri ye n o ul by man 
ufactured plat e, which can be had in th e sheet, o r cut to patt ern. 
milled to exac t thi ckness a t much less cos t and of equal in sulat ing 
Yalue. On e of the m os t 1-• o pula r brands is kn o\\'n as Micabes ton , 
and is made bv the Sill s-Eddy Mi ca Co mpany of New Y ork. Thi s 
company als; manufactures the Imperial va rn ish muslin s and 
linen s, whi ch are being u sed in large quantiti es by m anufacturer s 
and street railways. In addition tn the m anufac ture of Mi cabes t on 
and Imp erial va1;ni sh in sulati o n, th e Sill s-Edd y Co m pany is the 
largest impo r ter o f amb er mi ca :i nd o ne of the largest of India 
mica in th e U nited Stat es. 

----+♦----
Ventilators for Power Houses and Large Buifdings 

The M etropoli tan Street R ailway Co mpany, of New York, 
makes use of a ventil ato r made by th e P an Coasl I n ternational 
V entilator Company, o f l'hiladelphia. T he construction of lhese 
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improved ventilators is such that a wind Yelocity of 3.2 miles per 
hour is sufficient to start the apparatus. The capa.city of the ven
tilator increases rapidly as the wind gain s in velocity. Th e ac
companying engraving shows a number of these vent ilators about 
to be shipped to th e American Bridge Company. The ca talogue 
r ecently publi shed by thi s company shows a number of interest
ing tests o n thi s typ e of ventilators as well as a very complete 
illustration of its detail s and con struction. The ventilator s are 
used not only for power houses but fo r factories, office buddin gs 
a nd other large structur es r equiring ventilation. The ventilators 
are made in round, oval and square fo rm s suited fo r use on sky
lights, chimney top s and n ntilatin g flues. The popularity of th e 
ventilators is attes ted by a large number of user s upon whom, 
in addition t o the l\I etropolitan Street Railway, mentioned above, 
are th e St. Charles Street Railroad, of N ew Orleans, and th e Gal
veston (Tex.) City R ailway. A mong the la rge fac to ri es suppli ed 
are those of the \Vestingh ouse Electric & J'.\I anufacturing Com
pany, Cramps Shipyards, o f P hiladelphia. and the American Bridge 
Company. so me of th ose of the latt er company being illu strated 
herewith. 

----♦---A New Brake Shoe 

The Crescent Brake-Shoe Company, of Philadelphia, recently 
organized . cont rol s patents la tely g ranted covering brake-shoes 
containing sand pockets. Th ese brake-shoes arc of iron, in the 
face of which are a number of pockets varying in size and number, 

and containin g a composition con sisting prin
cipa lly of sand. It is claimed that thi s form 
of construct ion is espec ially efficient in pre
venting chattering and gives excell ent brakin g 
effec t in the stopping of a car . T es ts of thi s 
~hoe have shown g ratifying r esult s as to its 
Ii ie and effect on the ca r wheels. A r eport of 
VVilliam F. vVei~s. ma~ter mechanic of the 
Camden & Suburban Rail way Company, shows 
that a set o f these shoes with sand pockets was 
placed on a ca r of that road last spring, and 
that thi s car was run every day for eight weeks, 
making a total mileage of about 8000. T here 
were during thi s time twenty-on e r ainy days. 
On the same road l\fr. Wei ss r eports that the 
average life of brake-shoes is about 3500 miles 
for the same kind of shoes wi thout sand pock

BRAKE SHOE WITH ets, an d the braking effec t 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 shoes here showed a record of 9500 miles. On this 
test a ll the good points fir st noted as to the life of a shoe. fin e 
braking qualiti es and good condition of wh eel were agai n demon
strated. 

-----♦----
An Improved Steel Conduit System of Electric Wiring 

The Simplex steel conduit system fo r the interior wiring of elec
tric light and power in ~tallation s con sists o f a combination of 
enamelled or galvanized steel tubes and fittings and acce ssories, 
made o f malleable castings. The conduits are made from se lected 
steel strip, the gage o f 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 r equired, is pa ssed 
through a tube machin e, from which it emerges as a perfec tly 
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 u sed. 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 fir st cost, erection cost, and mainten
ance, mechanical strength, combined with lightness and durability, 
electrical efficiency, neatness, compactness and accessibility. It is 

suitable for all conditions of wiring work, except in exceptionally 
damp situation s. These conduits are made in lengths of about 13 
ft. 4 ins., and after leaving the tube machines, they are placed on 
end fini shing machin es, the object of which is to dress out the in
terior and exterior of their extremities. The length s arc next 
dried in a heated chamber, to 
extract any ~1herent or con 
densed moisture, previous to 
IJeing 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 spec ially con s t r u c t e d SIJ\\PLEX SWITCH 

stoves. in which they are sub-
jected to a high and con stant temperature for some hours. 

Enamelled brazed steel screwed conduits, being screwed, are 
made from con siderably heavier gage strip than the foregoing, 
which renders them much stronger. · They are suitab le for speci:d 
work, where there is a likelihood of their being roughly handkd or 
damaged. and on account of their smooth interior will be found 
a great improvement on gas and steam pipes for electrical yur-
po ses. 

The enamelled unbrazed steel screwed conduits are similar to 
the ones just described, only that they have the longitudinal seam 

SIMPLEX 
LAMP 

FITTING 

unbrazed. Thi s grade has just been brought out 
in respon se to frequent inquiries for a heavy con
duit for sc rewing, and a large demand is antici
pated, on accoun t of it s cheapness. It, of course, 
pre sen ts the same ad van tag es of perfectly smooth 
interior, complete continuity, and satisfactory me
chanical protec tion as the brazed sc rewed type. 

It is most essential that a complete se t of fittings 
and accessories should be standardized to meet 
the many and varying cond ition s of in stallation 
work. In the Simplex system there a re upward 
of 400 such fittings, which are kept in stock in 
large quantities by the company. They are a:;i
plicable to each class of conduit, and have been de
signed with the primary object of efficiency. com
bined with economy. N ea rly all these devices a re 
r egi stered or patented. Two of the Simplex fit
tings which have recently been brought out are 
herewith illustrated. The Simplex emigrant, cor

ridor and subway fittings are for u~e chiefly with the Simplex 
sc rewed conduit, and are found to be very servi ceable. The water
tight switch ha s been spec ially introduced for use in conj unction 
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 gen eral use. The cover, as well as the nipple, are fitted 
with rubber rings, and the portion o f the porcelain is kept about 
J1, 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 r ecognized by the makers, the Simplex Steel Con
duit Company, Birmingham, England, that to be adopted for in
stalla tion work. the conduits and fitting s must of necessity be : old 
at such a figure as would enable the contractor to erect an average 
installation on thi s system at no more than it would cost him to 
do the same work with wood casing- that, in fact. all the advan
t 2 ges of a conduit in stallation 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 r egard s the jointing and mitering of casing, and 
the cutting away of plaster, cornices, joi sts, e_tc., 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 pm:
chased and erected at the same, if not le·ss;"'cost', on 'account of the 
enormous saving in this labor item. 
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A Universal Car-Step Lifter 

This device is ca ll ed a universa l ca r-step lifter because of the 
ease of its applica tion to car s having one, two or three folding 
steps. The use of only one runningboa rd is quite suffi cient on the 
lower types of car s, but S\\' ivd trucks and hca vy motors are being 
adopted on many lines, and thi s has r esult ed in the ra ising oi the 
car fl oo r until the step n ecessary wi th one runningboard is from 
r6 ins. to 24 in s. , and thi s is a serious inconvenience fo r 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 is desi rable, if not absolutely 
necessa ry, to fo ld the lower step, if two steps are used, and in these 
ca ses it would often be advantageous to fold the top step al3o, as 
by so doing longer or wider cars might be used. The accompany
ing illu stration s are of a step lifter patented by L. G. Montony, of 
Troy, N. Y. Fig. r show s the step lifter adapted for two foldi ng 
steps a lone. This arrangement is suitable for an elevat ion of a ca r 
floor of from 30 ins. to 36 ins. T he steps fo ld up to within 6 in s. 
of the floor sill. Fig. 2 shows two fo ldin g steps with a third fixed 
step. T his is applicable to heights of floor 0\'er 36 in s. from the 
ground, in whi ch case the two lower steps fold up entirely to the 
outer limit s of the top step. In both figures the operating ca r is 
shown pivoted to the outer end of each step and provided with a 
lug for each additional fo lding step and calculated to engage a pin 
on its corresponding step and fo ld up each step. T he light chains 
shown on th e steps a re for the purpose of positi vely open ing them 
when the bar pivoted to the lower step is let dow11. Cou nter 
weights wi ll probably be needed for the lower step, and if the step 
is longer than 25 ft. it wo uld be better to have an operating bar 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 second step, and so on for the nex t step if another is used. 
Thu s, the slightly increasing pull necessa ry to start to raise :i step 
is met and overcome befo re the next step above is sta rt ed. The 
operating bar must have a guideway to regulate its lateral move
ment, but the eleva tion of thi_s can he within rather wide limits. 

These g uideways and supports a re ~hown occupying such a posi tion 
on the dash as not to interfere at a ll with the usual equipmen t of 
cont roller and brakes. 

------+ ♦-+----

A Growing Manufacturin 6 House 

The facto ry of the Morri ~ Electric Company, of New York, 
which was recently sta rt ed up nea r Ampere, N. J., has now reached 
an output of 3000 rail-bonds per cl ay The factory proper is 200 

ft. long, but the capaci ties of the brass foundry, core room, ma
chine and blacksmith shops, etc., are se\'erely taxed, and addition s 
to the equipment are being considered. The most pressing need 
ts for a stranding machin e for preparing cable for the bonds, and 
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FIG. 2.- STEP LIFTER FOR THREE STEPS - ONE FIXED 

one wi ll shortly be in stalled. The popularity of the l\Iorri s bends 
i~ being rivaled by that of the new register, which has been per
fected, and which contain s among it s carefully-design ed mechan
ica l detail s marked feature s of durability and r eli ability. Elmer 
P. Morri s has g iven much personal att ention to the operation of 
the facto ry, whe re it is inten ded ultimately to remove the shipping 
department , leav ing the New York office as a se lling office a lone. 
Starting solely as a manufacturer 's agent and general supply 
hou se, thi s company now occupies a con spicuou s position in the 
fi eld, and promi ses to be one of the most important manufacturers 
of railway specialtie,. ___ ___. . ....__ __ _ 

Convention Headquarters 

l\Iurray Hill Hotel ha s been se lected as headquarters for th e 
American Street Railway A ssocia tion at it s co min g co11\'entio n, 
Oct. 9, ro and 11. T h e selectio n is an excellent one, considering 
all the cond ition s. T hi s hotel is at Park Avenu e, betwe en Forti eth 
Str eet and Forty- Firs t S tr eet, o ne bl oc k snuth of Grand Central 
Station , and about ten minute s' r ide on the Fourth Avenue line 
north of Madi son Sc1uare Gard en, \\'here th e exhil,it s arc to be. 
Th e Mmray Hill II o tel is o n the hi g hest g round in New York 
City, 011 famou s Murray Hill. in the mid st of a not ed residence 
sec ti on. It is ea.,ily access ible from all ra ilr oad terminals. Guests 
may stop on ei th er European or American plan . 
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An Improved System of Air Brakes for Traction Service 

It is a well-r ecognized fact that steam rail roading in its present 
state of perfection would be impossible without the air brake, and 
a success ful adaptation of the compressed ai r principle to th e re
qui rements of street r ailways has long been desi r ed. The car s 
now very genera lly used in this serv ice in respect to weigh t and 
speed approach, and in many cases exceed, the conditions that 
obtained in steam rai lway ser vice thirty yea r s ago, so that 111 a ir 
brake is peculiarly adapted to the requiremen ts. The perfec t 
brake for traction sen·ice must be reliable and c1uick to app ly and 
release. The Standard T raction 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 n ecessary es
senti als fo r the efficient operation of either single cars or trailer s. 
T he motorman has before him at all times a gage, which indicates 
the exact condition s under which he is working, so that he is 
always informed of the air pressure in hi s r eservoi r and knows 
what his brakes can do. Quickness in emergency and smoothness 
and precision in service stops have been g iven parti cular a ttention 

. J ff ::'-f/ ~~> 
.!'.:.,_ ~---

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 vacan t space back of the motor. \l\' hen 
the motor bea ring is so constrncted that it would interfere with 
placing the pump cylinder close to the gear s, the pump shaft is 
prolonged sufficiently to admit of locating the cylinder in the 
space between the motor bearin gs, in which case the compressor 
is provided with an add itional or aux iliary axle bearing mounted 
on the cylinder head. 

T he suction and di scharge valves, together with their renewable 
sea ts, a r e interchangeable, of the most approved design, and have 
no springs to wear out or gum up. There are no stuffin g boxes 
whatsoever in the en ti re equipment, and all parts requiring lubri
ca tion are provided with oil well s and grease pockets. To meet 
th e vari ous condition s imposed by the di fferent kinds of service, 
the company manufactures thi s type of compressor in several 
fo rms, the diameter of axle and pump gears in each case being so 
proportion ed that the piston speed never exceeds the safe limit. 
Each of these compressor s, furthermore, has a capacity double that 
r equired for a motor ca r with one trailer running under the most 

AX L E COMPRESSOR FOR HIGH-SPEED CARS 

ill the design of the apvaratus. Air being an elastic medium, it 
fulfil s the requirements in thi s direction admirab ly. The sys tem 
also provides for a quick r elease to the brakes. It operates on the 
so-call ed "straight air" system, in which the pressure in the reser
vo ir is admitted direct ly to the brake cylinder by mean s of the 
operating valve placed under the hand of the motorman, the stand 
being taken that the au tomatic ai r brake which is used on the 
steam roads in troduces complication s that are entirely unwar 
ranted in electric traction ser vice, with its single or two-car trains. 

The compressor is the central point abo ut which the sys tem 
has been built up, and will be described first. T he cylinder is hori 
zontal, double-acting, with it s axi s at right angles to the car axle. 
The axi s of the crankshaft , parallel to the car ax le. inter sects the 
axi s of the cylinder at it s middle point; the crankshaft also passes 
through the center of the pi ston, which latter, exclu sive of its two 
packing rings, is a single casting provided in its interior with two 
parall el surfaces . between which slides the crank brass, as in a 
slotted cross-head. A ll of these parts run in a bath of oil. One 
side of the cylinder is provided with a flange, by whi ch it is bolted 
to the oil-tight housing that encloses the gea r on the pumpshaft , 
a~ well as the driving gear secured to the car axle. Thi s homing 
i~ 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 o f the compressor is supported by suitable 
brackets mounted upon it and the trnck frame respectively, with a 
rubber cushion between them to deaden the vibration . 

This ty'pe of compressor is espet,ially' adapted for mounting on 

severe condition s of the service for which it is designed , so that 
during a large portion of the time they are running with the pump 
automatically cu t out of operation. 

T he r egulator con sist s o f a chamber, in free communication 
wi th the r ese rvoir, one wall of whi ch is fo rmed by a diaphragm 
or pi ston subj ec ted on on e side to the reservoir pressure and on 
the other to the pressure of the atmosphere and a graduated spring. 
As the pressure in the r eser voir increases, the pi ston or diaphragm 
moves outwardly, which motion is imparted to a D slide vahre in 
the r egulator chamber, and so con structed that in its outward 
posit ion a port is un covered, admitting compressed air to closed 
chambers. an d in it s inward po sition connecting this port to one 
leading to the a tmosphere. T he chambers are located in the body 
of the pump cylinder directly beneath the suction valves, and con
nec ted by hose to the regula tor. Each of the two chambers is 
provided with an a ir-tight piston. such that when the reservoir 
pressure r eaches the predetermin ed maximu!n and the compressed 
air acts upon them, th ';'. suction valves are lifted and the pump 
thrown out o f action . 

When the r eservoir pressure has fa llen slightly the D valve 
passes to it s in ward pos ition . the air escapes from the trip-piston 
chambers and the pi ston s are forced down by springs provided 
fo r the purpose. the suction valves seat themselves and the pump 
is in operation until aga in cut out by the regulator. This type of 
regulator gives perfect sati sfaction , it being absolutely tight at 
all times. 

Reservoirs ar e supplied in such sizes and numhers as the type of 

r-
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car and nature of the service may demand. On cars running in 
city and also interurban service a system compri sing two r eser
voirs has been introduced, a preliminary of moderate capacity 
conn ec ted directly to the di scharge pipe of the compressor and 
the opera ting va lves, and a larger main r eservoir that is connected 
to the preliminary th rough a duplex check va lve so con structed 
that air may fl ow freely from the main to the preliminary, h;1t 
about 35 lbs. pressure mu st be a ttained in the latter befo re any air 
can pass into the main. T hus a car starting out of the depot wi th 
empty reser yo irs will not have to run roo yards befor e sufficient 
pressure is attained in the preliminary reseryoir to enable the 
motorman to operate the air brakes. It al so in sures sufficient 

_::-_ _:;_-___ ---_- - - _-_----= 

factor ily solved the problem presented by thi s difficult service. 
\Vith all these brakes the r egula tor works so perfectly that the 
pump ''cuts in " automatically every time the brake is applied, and 
thus a portion o f the momentum of the ca r is uti li zed in re
storing the pressure expended in the brake cylinder s. As the 
capacity of the pump is g reat enough to do thi s whil e an inter
urban car is running over the di stance r equired in making a serv
ic~ stop, the power-house energy fo r brak ing is reduced to almost 
nothing. Another very des irable feature is the minimizing of the 
fluctuati on s in pressure, as it materi a lly a id s th e motorman in 
making uniform stops and avo iding the fla ttening of the wheels. 

T hi s equipment is all made in the Wilmerdin g shops of the 

ARRANGEMENT OF APPARATUS FOR AXLE-DRIVEN COMPRESSOR 

braking pressure on interurban cars when running at slow speed 
through the cities, and effectually r emoves all objection that has 
been rai sed against the axle-driven compressor on thi s score. 

The brake cylinder is of the standard steam-rail road pattern 
with hollow rod that has been fo und to be best adapted for opera
tion in conjunction with hand brakes. To avoid unn ecessa ry v, ear 
and useless expenditure of force when the brakes are applied by 
hand, the piston of the brake cylinder is so connected to the fo un
dation rigging that it moves only when the power brake is in use. 
To prO\·ide fo r cars of all weights, from the light trailer to the 
heavy interurban, these cylinders are made in sizes ranging fro m 
6 ins. to 12 ins. in diameter. 

The operating vah·es, of which there are ordinarily two on each 
car, a re 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 thi s head is a double gage, 
of which the red hand shows the reservoir pressure and the black 
one the pressure in the cylinder. Owing to thi s most convenient 
location, directly in the range of the motorman' s vi sion as he looks 
ahead, he can not fa il to know at all times the pressure in hi s 
resen·oir, and just how much braking power he is using. T he 
gage is protected by heavy plate glass and is in practica lly no 
danger of being broken. In the head directly below the gage is a 
revolvable casting provided with a hori zontal cylindrical socket 
and a latch, such that when the handl e is in serted in the socket 
the la tch is lifted and the handl e may be rotated, but when it is 
withdrawn the casting is locked in it s place. Th e shell of th e head 
is so made that the handle can be in se r ted or removed when it is 
in but on e position, usually that of "lap," when all parts of the 
valve are closed. T hus mi schievous tampering with the valve at 
the rear end of the car is rendered imposs ibl e. By means o f a 
Yertical shaft , enclosed in a pipe shield and provided with a 
flexi bl e coupling, the revolvable casting in the head is conn ec ted 
to the stem of the valve proper. T hi s stem is provided with a 
pinion which engages with a rack mounted on the slide valve, so 
that when the hand le is moved the va lve slides from side to side 
between suitable guides. T he slide valve is particularly well 
adapted to traction ser vice, with its frequent stops, a s it rea1:1in s 
perfectly tight for years. When it is incon venient to place the 
,alve on the floor a for m is used in wh ich the valve is placed in 
the operating head, just below the handle. 

Ordinarily the va rious organ s ar t> conn ected by half-inch 
wrought-iron pipe. The accompanying diagram shows the way 
the brake is applied to a ca r and trai ler. 

The compressor illustrated is especially des igned for the fa stest 
interurban service. It has a gear ratio 9f i to ;;?, an<i has sati s-

·westinghouse A ir Brake Company, which guarantees the highest 
grade of material and workman ship. The parts are made inter
changeable and renewal parts kept in stock for prompt delivery. 

The Design of Power Plants 

One of the most important features of a success ful electric 
railway install at ion is the design of its generating station s and 
sub-station s. T he firm of Sheaff & J aastad, of Boston , Mass., 
has made a specialty of up-to-elate power sta tion s, and its name 
has been connected with some of the largest and most complete 
ones to be fou nd in New England. lTnderstanding to the mi
nutest detail the requirements of street railway companies in thi s 
direction , it is enab led to give the most excellent work in the 
erection of the buildings and fou n dation s, and the laying out of 
the steam-piping system. At present the company has under con
struction a large number of street railway station s, among which 
are some of g reat interest. The W orcester & Black Ston e Valley 
Street Railway Company is erecting a power sta tion a t Mi llbury, 
Mass., an d the Milford, H oll iston & Framingham Street Railway 
Company is erecting one at Framingham, Mass., both of which 
have been designed by Sheaff & J aastad. The system of the Exeter, 
Hampton & A mesbury Street Railway Company is building a 
large power station, eight sub-s tation s and fiv e car hou ses, and 
the Newton (Mass .) Street Railway Company and Portland 
(Maine) Railroad Company are each bui lding a pow er station 
under the firm' s direc tion. The bu siness is, however , in no way 
confined to N ew England, much work being clone a t present at 
Col umbu s, O hio. T his includes a central station and two sub-sta
tions for the Columbu s, London & Springfield Railway Company 
and a central station and sub-station for the new Columbus, Buck
eye Lake & N ewark Traction Company. 

•• 
T hat the liberal offer of the St. Louis Transit Company, o f S t. 

Loui s, Mo .. to provi de free tran sportation to the sick children of 
that city during the torrid weather was taken advantage of is 
shown by the number of guardian s who ava iled themselves o f the 
free tran sporta tion provided by the company. From July 27 to 
Sept 5, 33,805 free ticket s ,vere recorded. an average o f 824 per day. 
The largest number reco rded in one day was 1827, and the small est 
96. During the month o f August 26,646 free rides were recorded. 
Thi s would have amounted to $1,690.25 in 5-cent fares, and at 3 
cents it would have amounted to $1 ,014.15, 
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Compressed A ir Locomotive in Brooklyn 

The acco mpanying ill ustration shows a com pressed air locom o
t ive which has been pl aced in operation o n the Brooklyn elevated 
li nes. Th e Brooklyn Rapid Transi t Company was co mpell ed 
so me month s ago, on accoun t of it s lack of curr en t sup ply, to 
withdr,tw the electrically-ope rated train s fro m the elevated se rv-

rco-ulat ing switch is used with the equipment . The new design is 
0 • 

screwed to the side o f the ca r, and its pecul iar shape r enders 1t the 
most compact heater so far placed upon the market. The hea te rs 
are fi nished in gold bronze, and a line of these heater s giv es a 
very handsome appearance to the inter ior o f th e car. T he Consoli
dated Car-H eatin g Company has recent ly rece ived an order from 
the Boston E levated Railway fo r equipment of fifty new elevated 

ca r s with electric heater s. E ighteen 
hea ter s are to be used to a car. 

.,.. . . , .. .... ~~ ....... ~ 
---+♦.---

Reorganization of the Kuhlman 
Company . 

The C. G. Kuhlman Company, of 
Clevelan d, has been reo rganized under 
the name of The G. C. Kuhlman Car 
Company, with the following officer s : 
Fayette Brown, president; T. P. H ow
ell , v ice-president; C. A . Ricks, secre
tary and treasurer; G. C. Kuhlman , 
general manager. T he director s are: 
Fayette Brown, Frank Rockefell <:!r, J. 
H . Mor ley, R. A. Harmon , C. C. Bol
ton , T. P . Howell , G. C. Kuhl man. 

COMPRESSED AIR LOCOJ\\OTIVE FOR ELEVATED SERVICE 

T he company has let contracts for 
new shops a t Coll ingwood, work on 
which is progressing rapid ly , and they 
expect to move in Dec. I. J. M il ton 
Dyer was the archit ect who prepared 
the plan s and spec ificat ion s for the 
n ew shops, and it is expected that they 

ice, and smce that time the old steam locomotives have been in 
use. T he company has recent ly, h owever, made arrangements 
with th e Compressed Air Company of New Yark City to u se 
une of th is company's locomotives, and if the exper iment 1)roves 
"ucce,-dul more wi ll be put in operat ion. 

T h e loco motive shown in th e eng rav in g is the same one upo n 
which such successful tests were nude so me mon th s ago in Rome, 
N Y., but it has been remodeled to conform to the con di
tion s r equired in elevated service. A s at fi r st made, the weigh t 
upon the dri ve rs was heavier than t he specifications in sist ed upo n 
by the l3 rooklyn company allowed, and certain modifications in 
the construction have therefore bee n adopted in order to fit it 
n,ore perfect ly for its new work, It has also 
been supp lied with a headlight and du mmy 
"tack, which gives it the gen eral appearance 
of the convent ional steam locomotive. A 
cnmpre s,,ed air plant ha5 been in ,, tall ed at 
the en d of the line near F ul ton Ferry, and 
the compressed air locomotive has been used 
fo r drawing fo ur -car t r ain s on the Fulton 
Street li ne. I t was found, howeYer. that the 
capacity of the plant was too small to prop
erly cha rge the locomotiye' s ai r tank so that 
the compre ssor has been removed, and a 
larger one wi ll be substituted as soon as the Compressed Air Com
pany can get it insta lled. 

New Type of Car Heater 

The accompanying illust ra tion shows a sing le sect ion of an elec
tric heater recent ly perfected by the Consolidated Car-Heating 
Company, of A lbany, N. Y. This heater is for use in ca r s in which 
are in stalled in divi dua l revolving seats, such as descr ibed i:1 an 
other part of th is issue as in use in Brooklyn. T he heaters ar e 
made in two 30-in. section s. each section containing on e coi l. vVhen 
the coi ls in both sect ion s are in service the heat is d ist r ibuted over 
a space 5 ft . in length, which is twice the length of the panel heat
ers. This heater has a capacity of fro m 750 to goo wat ts, about the 
same as the panel heaters. T he heaters are arranged in two sep-
2.rate circuits, the coils in the fir st ci r cu it being of greater r esistance 
than, those in the second circuit, and three gradation s of heat ar e 
therefore obtainable. The company's la test type of three-poin t 

will be a~ fin e as any c- hops in th is country. T he comp:my was 
most fo r tu nate in the purchase o f 31 acres of an admirably situ
ated manu fac turin g site on the lin e of the L ake Shore & M ichigan 
Southern Railroad. T he A dams Avenue line of th e Cleveland 
E lectr ic Ra ilway Company and the ' 'Shore" lin e of the Cleveland , 
Pain esville & Eas tern R ailroad nm on two sides of the site. so that 
c-a rs can be deli vered eith er by steam or electric power. 

T he new plan t w ill con sist of the fo llowin g buildings running 
along the ra ilroad tracks fro m eas t to west: T he offi ce building 
will be on Adams Avenue, and immediately back of it come the 
dry k ilns an d the boiler and engin e building, and on either side of 
thi s build ing will be the woodworkin g machine mi ll and iron 

A NOVEL FOR!\\ OF ELECTR IC HEATER 

mill , bo th two-s tory buildin gs. Between these will be the storage 
house. T he erectin g room follows, and las t the fini sh ing room. 
T ran sfer tables between and tracks th rough all the buildings fa
ci lita te the hand lin g o f the mat erial and fin ished product. A 
fo undry is to be bui lt immedi ately alongs ide the iron mi ll, so that 
fo r perfect ion in arrangement and economy in handling the new 
shops will be un surpassed. 

The buildings are large and roomy. The erecting and fin ishing 
room s are to be 170 ft. x 250 ft .; the wood mill So ft. x 150 ft . ; 
the iron mi ll 60 ft . x 200 ft., and the storeroom 40 ft . x 120 ft. T he 
capacity of the pl ant wi ll be 500 ca rs a year to start with, and 
the buildin gs are so ar ranged that the capacity can be doubled 
by add ing on to the wood mi ll an d erecting and fi nish ing bt, ild
ings. The n ew company is undoubtedly one o f the strongest 
manufacturing compan ies eye r gotten together in Ohio, compris
ing, as it does, among it s stockholder s some of the best known 
and oldest business men in thi s part of the coun try. T hat it will 
be a success is assured , for Kuhlman cars ha \"e always be~n in 
demand, and now that the company can meet the demand much 
hetter than former ly there wi ll be no quest ion as to the outcome. 
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which can not be completed nnti l the new plant i~ in opera tion. 
Among other contracts arc the fo llowing: Detroit & Toledo 
S hore Lin e, fifteen cars; Aurora, \ Vheaton & Chicago, thirty cars; 
Nor thern Texas Traction Company, fifteen car~; Saginaw Traction 
Company, seven cars; Grand Rapids, Holland & 'vVes tern Railway, 
six cars. \Yhen the company was reo rganized, some mon th s ago, 
it was plan ned that !' team-road ca rs, as we ll as interurban cars, 
should be bui lt, but the demand for the latter is now so heavy 
that they may be built exclusively. 

--- ♦♦ ,>-----

New Type of H .:adlight 

T he accompanying engra ,·i ng shows a new type of headlight for 
electric cars recently put on the market by th e D ressel Railway 
Lamp \ Vorks, of New York. The frame is of malleable iron, 
although the company also bu ilds a frame of sheet steel, in case 

DASH HEADLIGHT 

this is prefer red by the user. The application of the head light 
does not r equire any cutting of the da sh. The lamp s can be eas ily 
cleaned and adjusted and the frame is water-tight. They are 
fit ted with 7, 8 or ro-in . reflector s. 

----+♦·----
The New Castle Bridge Company, of New Castle , Ind. , is now 

con structing large new shops at Indianapolis, Incl. , and will re
move it s geri era l offices to the Indianapoli s site about J an. r. The 
new shops of the company are of steel and bri ck, and will Le 
equipped with the most improved facilities for handling heavy 
br idge and structural-iron work. 

----.. ..__ __ _ 
Th e Ohmer Car Register Company, of Rochester, N. Y., has 

just issued an artistic and inten sely intere~ting catalogue, in which 
the various claims made for it s reg ister s arc impressively set 
forth. Attention is for the fir st time ca ll ed to several n ew fea 
tures of the registers and the various types of registers manufac
tured by the company are ill u :,trated . In struction s for taking n.ea
surements fo r the Ohmer car-regi ster sys tem are given, and a fe w 
uf the many testimonial letters from users of the Ohmer regi ster s 
are reprinted. Special atten tion is ca lled to the simplicity of the 
system, especiall y where different rates of fare are charged, and 
sample conductors' report s are gi,-cn to sub :, tantiate the various 
cla im s mad e. The Ohmer sys tem indicates and records separately 
each fare received, whether it is in the shape of a tran sfer or 
whether it is a 3-cent fare or a 5-cen t fare, or , if on an in terurban 
c:i r, whatever the amount is, be it 10 cents or 50 cents. T he con 
ducto r is enabled to give a vis ible receipt fo r each and eve ry fa re 
collected, thus di spelling any donut or suspicion as to h is hones ty, 
and tend s to so lessen hi s labo rs that he can bestow proper :i tten 
tion to passengers. 

Some of the Apparatus in Use in Greater N-!w York 

T he electric rai lways of the city of Greate r New York fun 1i sh 
an operative street rai lway appliance exhi!Jit on a large scale ~uch 
as can be found in few other place s. As many of the conv::ntion 
,·isitors will wish to see ce rtain kinds of apparatus in serv ic...:, the 
fo llowing li st has been prepared, giving in a most complete manner 
nearly all of the principal street rai lway material in use and where 
it can be fo und. 

The Harrison Foundry & Machine \ Vorks ha,e in stalled at the 
Ninety-S ixth Street power house of the Metropolitan Street Ra il 
way one 9 in. and 15 in. x 22 in. tandem compound, non-conde,1 sing 
engine, direct conectecl to a 75-kw generator running 270 r.p.m. 
ln the same station a re also two 12-in. anct 22-in. x 16-in. engin es of 
the same type, direct connected to 150-kw generators running at 
225 r. p. m. These machines a re used as exciters. In the lVIan
hattan elevated power hou se thi s company is installing four 14-in. 
and 25-in. x 18-in. right and left -han d tandem compound, con
densing engine s direct connected to exciting generators. 

\V. T. Van Dorn has hi s automatic coupler on the Brooklyn 
Elevated roads, and has a!,o !-.ecured a large order from the lHan
hattan E levated road for the equi pment of all it s cars, which com
prises rooo equipments for old cars and roo for new ones. 

The Samson Cordage \Yorks fu rni sh the trolley roads of Grea ter 
Ne\', York with Samson "spot" tro ll ey rope, waterproofed. 

The Sprague multiple-unit ~ys tem as furnished by the Sprague 
E lectric Company is in use in Brooklyn. The Brooklyn Rapid 
Transit Company has equipped many of it s eleva ted cars with thi s 
sys tem. 

The Green fuel economizer is to be found in Brooklyn Rapid 
Transit power houses, and wi ll be used in the new l\Tanhattan 
Elevated central station and the Kingsbridge power house of the 
Metropolitan sys tem. At the Fifty-Second Street power house of 
the Brooklyn Rapid Transit Company are four groups of econ
omize rs of 1800 hp each. At the K ent 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 a r e sixteen unit s o f 2000 hp going in a t the present time 
and eight more to be added later. 

Machado & Roller a re equipping the seven sub-stat ions of the 
Manhattan E leva ted with \Vhitney column type recording volt 
and ammeters on the total pan els. 

The Taunton Locomotive Manufacturing Company has supplied 
five \ Vainwr ight expansion joints, 30 in s. diameter, to the M etro
politan Street Railway power house, ancl is furni sh :ng a large order 
of vYainwright expan sion j oints of va r ious sizes from 16 ins. to 48 
ins. to the Manhattan Railway power hou se. Its snow plows are 
in use on the l\1Ietropolitan sys tem. 

The McRoy Clay \Yorks ban m id 7,000,000 duct feet of the 
McRoy conduit to the Met ropolitan and leased lines and 500,000 
duct feet to the Brooklyn Rapid T r an sit Company. 

The American Vitrified Conduit Company is supplying some 
20,000 ft . of mult iple duct to the Rapid Transit Subway, anrl the 
Manhattan E levated and Metropolitan Companies are a lso heavy 
purchaser s. T he company has a large plant fo r the manu fact ure 
1 f conduit du ct at P erth A mboy, N. J., near New York, and B. S. 
Bernarcl, manager of sa les at the New York office, will accompany 
any c011\"cntion visitors who may desi re to go there. 

T he Curtain Supply Company has it s curta in devices on a ll the 
~urface and elevated systems in New York. On the Brooklyn sur
face cars arc it s No. 83 fixtures, with pantasote curtain s, and for 
the elevated ca r s there the Acme closed car fi xtures with pantasote 
curtains are used. In the open car s on the Brooklyn surface lines 
the Burrowes and Forsyth fi x tures are in use. The Metropolitan 
car s of New York have the Acme open-car fi xtures, and thi s com
pany's cur tain s have been specified for the new work on the l\fan
hattan E levated. 

T he Standard Underground Cable Company is furnishing the 
Manhattan Rai lway Company all the cables to be u sed fo r trans
mitting power from its generating station on the East Ri vC'r and 
Seventy-Four th Street to the sub-s tations a long its lines of the 
elevated rai lway. These are three-conductor, paper-in subtecl, lt'ad
covcrccl caliles, to be operated at a pressure of r r,ooo volt s alter
nating rnrrent. More than ha lf nf the 350,000 ft. of cable involved 
in thi s order ha s been shipped, and much of it is in stall ed in the 

T he company is at work on a number o f contracts, some of 
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company's subways. T hese cables are manu fact ured at the com
pany's P erth Amboy factory. 

The J ackson & Sharp Company, operated by the A merican Ca r & 
Foundry Company, has under construction a number of cars for 
the elevated ra ilways, including an open type which has not h ith
t rto been tried, but of which a large number a re proposed for next 
summer. 

T he De\ Vitt Sand Box Company has equipped fifty ca rs for the 
l\f etropolitan Street Railway Company with it s sand boxe::., and 
sume of these boxes a re in use on that company's sand cars. L 
has also equipped sennty-eight cars fo r the Brooklyn Rapid 
Tran sit Company. 

T he \Vatson-Stillman Company has furni shed the sur face and 
elevated roads of Greater New York with hydraulic jacks, punches 
and motor lift s, and they can be fo und in operation in the various 
shops. 

T he Falk Company has done a large amoun t of cast weld ing 
both in M anhattan and in Brooklyn in the past two years. In New 
York it has cast welded all the j oints on the fo llowing lines: L enox 
Avenue, Columbus Avenue, Lexington Avenue, Amsterdam Ave
nue, Th ird A venue, Twenty-Third Street, Forty-Second Street, 
r 16th Street and 125th Street. In Brooklyn th e joints on the fo l
lowing lines have been cast welded: Sand Street, Hudson Street 
Navy Street, F lushing Avenue, K ent Aven ue, At lantic Avenue'. 
F latbush Avenue, H amburg Avenue, Marcy Awnue and South 
Fifth Street. In the Bronx on the Union Rai lway lin es, now con
trolled by the Metropolitan , the track on Boston R oad, Franklin 
Avenue, Web ster Avenue, Fulton Avenue and l\Tain Street has 
been ca st welded. T here are about 50,000 Falk cast -welded j oints 
in Greater New York, and the sa tisfact ion they are g iving can 
bes t be seen by a ride over the lines and actua l in spec tion of the 
track. Part icu lar a ttention is called to the welding of the Thi rd 
Avenue lin e. T he rai l weld ing there is what is kn own as 7-in . 
Johnson Trilby, la id on stringers except a t the joints, where the ra il 
supports itself. A ll these joints were welded without interruption 
of ca r ser vice for any considerable length of time during the 
twenty-four hours of the clay, and the company ,vas compelled to 
devise a method of we lding while ca r s were pa ssing over the rail. 
T h!s was accomplished by means of a bridge about 6 ft. in length, 
which wa s ca refu lly fitt ed to the ra il and allowed cars to pass over 
the j oin t without deflecting it. It was in New York, also, whe re 
thi s company inaugurated the square joints, which are easier to 
pave to than the older fo rms. 

T he B. F. Sturtevant Company has furni shed equipments fo r 
heatin g the New York & Queens Coun ty ca r house and the Nassau 
car house, and ha s fo ur s ½ -ft. fan s direct conected to motor fo r 
fo rced draft in the Brooklyn Rapid T ran sit power houses. T he 
Manhattan ( eleva ted) Rai lway wi ll have sixteen spec ial 8-ft. fa n s 
wi th motors for forced draft in it s power stat ion, and fo urteen 
special 5-ft. fan s with motors for cooling tran sfo rmers. 

The A lli s-Chalmers Company furni shed the eleven engin es fo r 
the n: ammo:h plant of the Metropolitan Street Railway Company 
at N mety-S1xth Street. Eight of these engines are now runnino
driving 3500-kw gen erator s. T hese engines are compound cm~~ 
<lensing, 46 in s. and 86 i.1s. x 60 in s. st ro ke. 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. T hese engines have two 
horizontal high-pressure cylinders, 44 ins. x 60 ins., and two vertical 
low-pressure cylinders, 88 in s. x 60 in s. The eight engin es r e
cently ordered by the Rap id Transit Subway Con struction Com
pany ~re similar to the Manhattan engines. The Brooklyn Rap id 
1:ran s1 t_ Company has two stations wi th thi s company's engines. 
1 he Kmgs County E lectric Light & Power Company's sta tion in 
Brooklyn contain s fo ur of these engin es, and the New York & 
Staten I sland E lectr ic Con1pany has three A lli s engines. As wi ll 
be se~n from th e_ fo r egoing, thi s company' s engines occupy a very 
promment place 111 power gen eration in Greater New York. 

The_ Sterling Va n~ish Compa1:Y furn ishes the Brooklyn Rapid 
Tr~ns1t Company with all the m sulating va rni sh used fo r pre
~armg armatu~e and fi eld coil s. It also furni shes the Metropol-
1ta~ Street Railway and allied lin es with its Sterling extra in su
lating varn!sh used on it s a rmature and fi eld coils and Sterling extra 
black va rmsh for the fini shing coat on armatures after they have 
been bui lt up. 

T he Buda Foundry & Manufacturing Company has suppli ed the 
Paulus track drill s which a re in ex tensive use in Greater New York. 

T he Crouse-Hinds E lectric Company has put a number o f change
able headlights on the cars of the Brooklyn Rapid Transit Ccm
pany. It built the switchboard in the New Rochelle plant o f the 
U nion Railway, and is constantly supplying the Metropolitan St1 ee t 
Ra ilway with small knife switches. The drawbridge switchboard 
a t 129th Street and Third Avenue is thi s company's work. 

The L eonha rdt emergen cy tower wagons are in use on the 
U nion Railway in the Bronx, and also on the Brooklyn & Coney 
I sland road. 

T he Partridge Carbon ·w orks supply all the roads in Greater New 
York with carbon brushes. 

T he U niver sa l Safety Tread Company has supplied its safety 
tread to the Manhattan eleva ted road, which is using it on the 
sta tion stairways. The Brooklyn Rapid Transit Company also has 
a large number o f car steps of thi s type, and is steadily increasing 
the number. 

The N ea! headlights ar e to be found in extensive use in both 
Manhattan and Brooklyn. 

The New York Switch & Crossing Company has special work on 
all sur face 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 engin es in the W est Farms power sta
tion of the Union Railway, in the plant of the Kings County Elec
tric Light & Power Company at the foo t o f Gold Street, Brooklyn, 
and in the N orth River Electric Light Company's plant. It is also 
1:sed in a number of important plants other than electric. 

T he Dearborn Drug & Chemical \Vorks furni sh the street rail 
way and other steam plants of New York with feed-water t1 eat
ments designed to suit the analysis of the different waters. 

Intern ational r egister s are the regular equipment of the cars of 
the Brooklyn H eights 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 Co mpany lin es, besides some swe:ep
er s on the Metropolitan Street Railway and the New York & 
Queens County Railway. of Long I sland City. 

T he J . T. Scha ffer Manufacturing Company has installed a 
wheel press in the Rochester Car Wheel Works' New York City 
shop. 

T he Dayton Manufacturing Company has furni shed the surface 
ancl eleva ted roads o f Greater New York with many of the brass 
goods that pertain to the trimming of their cars, as well as many 
elec tric and oil headlights. 

T he Steel Cable E ngineering Company has it s coal and ash con
veying machinery in the Kings County Gas & Illuminating Com
pany's plant in Brooklyn , and d so has a coal and ash conveyor 
at the Brooklyn Navy Yard. 

A lbert & J. M . Anderson Manufact uring Company has furni shed 
a large amount o f line material fo r the Brooklyn Rapid Transit 
Company, and also fo r the Union Ra ilway in the Bronx. 

T he Best Manufacturing Company furni shed and installed the 
large steam piping in the Ninety-Sixth Street power house of the 
M etropolitan Street R ailway. It furni shed the complete piping for 
the Thirty-N inth Street power house o f the Brooklyn Rapid 
Transit Company and the expan sion binds for the Fifty-Second 
St reet an d Kent Avenue .s tations of that company. A t present it 
is filling an order fo r 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 divi sion of the Brooklyn Rapid Transit Company with 
the Magann storage air system for air brakes, and for the past two 
summers these ca r s have operated from New York to Brighton 
Beach, through the Borough of Brooklyn, where they are now in 
operation and can be in spec ted by convention visitor s. 

The Mayer & Englund Company secured the adoption of its 
" Protected" rail-bond by the Manhattan (elevated) Railway, and 
has fill ed contracts for nea rly roo,ooo rail-bonds used in the elec
trical equipment of the Second and Third A venue lines. The 
Manhattan also uses the Keystone cable hanger for suspending 
underground cables in manholes and vanlts. 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 h·ack. This company has also purchased from time to time 
about 1000 International r egisters. 

T he J ohn A. Mead Manufac turin &, Company furni shed the coal
handling apparatus fo r th e Ninety-S ix th Street power house of 
the l\Ietropolitan Street Railway. T his equipment takes coal 
from vesse ls, and con veys it to the coal bunkers aLove the boilers. 
The tower on th e wharf is of the two-man type, with steam 
hoisting engines and the Rawson automat ie bucket. The bucket 
discharges into the tower hopper, from which the coal passes 
through a crusher into hopper scales, and then to the two Im es 
of the M cCaslin O\' erl appin g grav ity bucket conveyors , which 
deliver the coal to the Lunkers over the Loiler s. The co ci t of 
taking coal from the ,·essels, crushing, weighing and depusiting 
in the Lunkers is gi\'en by the installing company as 3½ crnts 
per ton. The machin ery is handling coal every day at the rate 
of 125 tons per hour, a lthough the g uarantee was Lut 75 ton s 
fo r thi s install ation. A new, heavier engin e, direct conn ected 
to the hoisting drum is being put in, on account of the in
creased tonnage. Thi s company's apparatus a lso handles all the 
coal a t the K ent A venue power station of the Brooklyn Rapid 
Transit Company and the Ed ison Illuminating Sixty-Fifth Street 
station in Brooklyn. It has the coal and ash hand ling equi pment 
for the Manhattan Railway power house a t Seventy-Fourth St reet 
and Eas t River under contract, and has equipped the New York 
Steam Company's p lant at S ixtieth Street and East Ri ver. T hese 
various plants include several different types of apparatus fo r 1111 -

loading vessels and affo rd a good opportunity to study con veyin g 
machinery. 

The Ohio Brass Company has suppli ed the U nion Rai lway wi th 
a la rge numLer of Richmond fl ex ible pole Lrackets , both single 
and doubl e suspen sion, as well as hangers, ears, sec tion in sulators, 
feeder insula tors, etc. The Brooklyn Rap id Tran si t Company, the 
New York & Queens County Railway of Long I sland City, the 
Sta ten I sland E lectri c Rai lroad, the Coney I sland & Brooklyn 
Railway and the Staten I sland & Southfield Beach Railway use 
quantities of Ohio Brass overhead materi a l. Thi s company's emer 
gency hose bridge, which permits cars to run over tracks across 
which hose is la id, is used by the Brooklyn Rapid Transit Company, 
the Coney I sland & Brooklyn Railway and the New York & Queens 
County Railway. 

The General E lec tric Company has running or under con struction 
fo r Greater New York a tota l of 8380 douLle-motor equipments. 
It built the generators and switchLoard for the Metropolitan power 
house at N inety-Sixth Street and the apparatus fo r most of the suL
station s. It has made many generators for the Brooklyn Rapid 
T ransit Company power houses. In fact , its street railway ap
paratus is to Le fo und at eve ry turn, and an extended account of 
its apparatus in use in Greater New York would take a good-sized 
volume. 

The Westinghome E lectric & Manufacturing Company has un
der contract the eight 5000-kw , three-phase generators of the r e
volving fi eld type which are go ing into the Manhattan Railway 
power house at Seventy-Fourth Stree t and the East River. For 
the same company twenty-six rotary c01werters are Leing tui lt . 
These generators and converter s ar e the largest yet bui lt. One of 
the 5000-kw generators is now Leing erected. T he Manhattan 
Railway will also use seventy-six transformers of 400 kw each. In 
the way o f motors the W estinghouse Company has furni shed to 
the Brooklyn Rapid T ransit Company 1700 No. 68 and eighty No. 
56. A ll of the cars o f the Brooklyn eleva ted are provided, or wi ll 
be provided, with W estinghouse automat ic air Lrakes and \Vest
inghouse pneumatic multiple-unit con trol. On the Third Avenue 
di vision of the Metropolitan system there are 1500 W es tinghouse 
motors. In th e 129th and Six ty- Fifth Street sub-station s on the 
Metropolitan system a re six \Vestinghouse eonverter s o f 1000 kw 
each. A large contrac t has also been made Ly the Brooklyn Rapid 
T ransit Company for four 2700-kw, three-phase generator s, three 
2700-kw direct-current generator s, eleven 1000-kw converters, five 
500-kw eonverters, thirty-nine 400-kw transformers' and three 200-
kw tran sformers, toge ther with all the switching apparatm fo r 
power house and suL-station s. 

William Wharton, Jr. , & Co. furni shed the Metropoli tan Street 
Rail way with a ll the rail s, slot rai ls and conduetor bars for the 
fir st electrie lin es, consisting of about 30 miles of traek. For the 
last fo ur years a large part of the special work, compri sing over 
IO0 layo uts, has been supplied to thi s company, amon g the rnore 
prominent of which may be mentioned the special work at Eighty-

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 A msterdam Avenue, Fifty
First Street and Seventh Avenue, Ninety-Sixth Strl'et 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 furni shed Ly thi s company in 
the last few yea r s, to say nothing of the cros sovers, of which there 
are in Brooklyn o\'er 100 of the unbroken main line style. Prob
aL!y the mos t notable locations of thi s special work are along Ful
ton St reet and at the foot of the Brooklyn Bridge. The irnrnrnse 
tr affic on Fulton St ree t ha s shown the merih of mangan ese steel 
points, as some frogs have had 4,000.000 cars pa ss 0\'er them bdore 
they were di scarded. There are abo a numLe r of importan t steam 
and street rai lway crossings in Long I sland City. among wbich 
may Le mentioned the crossing at Broadway and the Long hland 
Railroad at Flush ing. 

The St. Louis Car Cumpany's most interesting product in New 
York is the lot of 100 convertiL!e cars built for the Third Avenue 
Railroad two years ago a.nd sti ll running. The Brooklyn Rapid 
Transit Company has hundreds of St. Louis cars, both open and 
closed. The Long I slan d City roads have St. Louis ea rs and 
trucks. 

The Electric Storage Battery Company, of Philadelphia, bas a 
large number of its chloride accumulato r s in both Manhattan and 
Brooklyn. The se batteries are, with but one exception, in sLa lled 
in the power sta tion s of the Metropolitan and Brooklyn Rapid 
T ran sit Companies, and serve to carry the peak of the load 0:1 the 
,,a r ious lines. T he single exception mentioned is in the case of the 
T hir ty-Fourth Street Crosstown lin e, where fifty ~torage-b,,ttery 
cars have been equipped with the chloride accunrnlators . Each 
ca r con tains snenty-two cell s, and the batterie s are of 300-amp.
hour capacity. The general type of ce ll used by the l\I etropolitan 
S treet Railway in its various power stations are known as G-53, 
an d have a capacity of 2080 am ps. for one hour. They are di strib
uted as fo llows: In the Front and Stone Streets ~uL-station there 
a re 278 cell s ; in the Twenty-Third Street and North Ri ve r sub-sta 
tion there are 54.0 cells; in the Ninety-Sixth Street and East River 
station there are 278 cell s; at Fiftieth Street and Sixth Avenue 
there are 556 cell s; at 129th Street and Amsterdam Avenue there are 
276 cell s, and at 146th Street and Lenox Avenue there a re 276 cell s. 
In Brooklyn there is a Lattery of 248 ce ll s of type G-51. These ce ll s 
are of a capacity of 2000 amps. for one hour; at East New York 
there are at present two batteri es, one a stationary Lattery and 
the other of a portabl e type, placed on old ele,·ated railroad ca rs. 
Each of these ba tteries consists of 24S type G-27 cells, having a 
capacity of 1040 amps. for one hour. The se two batteries are con
nec ted together, and therefore correspond approximately to a 
single Lattery of 248 cell s of type G-53, the figure s in the rating of 
the ce ll s being indicative of the numLer of plates therein contained. 

T he Weber Railway J oint Manufacturing Company states that 
it s j oints a re practically the standard on the Brooklyn Rapid Tran
sit Company's lines, Lnth surface and elevated. A piece of track 
nea r New York in which th e company takes special pride is the 
80-lb. T -rai l on the New J er sey & Hud~on Ri ver Railway & Ferry 
Company, Edgewater, N. J., on which 3000 \ Veber joints have Leen 
placed. The ot her New J er sey roads nea r New York u se l;; r ge 
quantiti es of the ·weber join t. It is the joint adopted fo r the Ford
ham extension of the Manhattan elevated. 

The ColumLia l\Iachine \Vorks, Brooklyn, manufacture the il
luminated ca r route sign s of the type used on all the electric cars 
of th e l\Ietropolitan Street Rai lway. T here are aLout 1600 of these 
ca rs so equipped on the street every evening during rush hours. 
T he sign is illu strated in the art icle by l\Ir. l\ l ill en , general master 
mechanic of the Metropo litan Street Railway, elsewhere in this 
issue. 

T he A merican Stee l & vV ire Company has estimated that the 
number o f Crown bonds so ld and now in use in New York City 
and its immediate suburbs would furnish a perfect electrical equip
ment for both rails of a road long enough to re,tch from Canada 
to the Gulf of l\Iex ico, wh ile the t<'•al an nual sa les of the Crown 
bond would similarly equip a road ex tending from the Atlantic to 
the Pacific Ocean . They are in use on the Brooklyn Rapid Transit 
Im es and fo r bond ing the conductor rail s on the Metropolitan 
St reet Rail way. 

The St. Louis Register Company expects to have its self-record-
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ing r egister s in operation on the Brooklyn H eights line o f the 
Brooklyn Rapid T ransit Company by the time the con ven tion open s, 
so that the work ing o f thi s Yery interesting r egister, for which 
Giles S. A lli son is New York agen t, can be seen. 

Babcock & \Vi lcox Company boilers have been used very ex
tensively in Greater New York, but the newes t, larges t and most 
typical installation s wil l be fo und in the power station s in Manhat
tan Borough which are fully described in the article in thi s issne 
by Mr. Kent. 

The Corning Brake-Shoe Company, of Corning, N. Y., is doing 
a la rge business in the metropolitan di strict by supplying brake
shoes to the cars of the various systems therein. Francis Granger, 
E astern sal es agent , states that the Corning brake-shoe is used 
as standard on the surface, elevated and bridge lines of the Brook
lyn Rapid Transit Company, and the continual r epetition of l;::rge 
orders speaks very highly for the efficiency of the product. The 
Coney I sland & Brooklyn Railroad Company is also using the 
Corning brake-shoe as standard on it s entire equipment, this road 
using on the maximum-traction truck an in side-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 car s o f the New York & Queen s County Railroad 
Company, o f Lon g I sland City, and the Union Railway, and 
the M etropolitan St reet Rai lway, o f M anhattan, while the Man 
hattan elevated has for some year s used the Corning shoe well 
nigh exclusively. 

The Laconia Car Company has built for the Brooklyn Rapid 
Transit Company roo thirteen-bench open ca rs and seventy-fi ve 25-
ft. closed car s for the sur face lines. 

The P eckham Manufacturin g Company report s an immen se num
ber o f trucks in use in Greater New York In the Borough of 
Manhattan about 1200 P eckham sing le trucks are in use on the 
M etropolitan and U nion systems. In Brooklyn on the lin es of 
the Broo klyn Rapid T ransit Company and the Coney I sla:1d & 
Brooklyn Railroad there are about 1500 single trucks. In Long 
Island City there are about 200 single trucks on the New York 
& Queen s County R ail way. On S ta ten I sland the Staten I sland 
Electric Railroad has fifty sing le trucks. In addition to the fore
go ing single trucks there are in use on the lin es mentioned sOlffie 
800 of P eckham's short -wheel-base and maximum-traction trucks. 

The Ramapo Found ry Company, which manufactures the "Dia
mond S" street-car brake-shoe in the Eastern territory, supplies 
shoes to the Brooklyn Rapid Tran sit and M etropolitan Street Rail
way systems. The shoe is popular because o f it s wearin g qualiti es, 
coupled with th e high coeffic ient of fr ict ion . 

The Exeter Machin e W orks are supplying the complete coal and 
ash handling outfit fo r the New York Gas, E lec tr ic Light, H eat & 
Power Company's sta tion at Thirty- Nin th Street and East R iver. 
T hi s system unloads coal from barges an d deposits it in the storage 
bin s. The in stalla tion is now well enough along so that a good 
idea can be had of the con struction . 

The Sih-er Lake Company, thro ugh its N ew York agents, sup
plies wa terp roof tro lley and bell cords to the U n ion Railway and 
the M anhattan elevated. 

The Chri sten sen E ng ineering Company has placed over roo air
b:·ake. equipments on the elevated car s o f the Brooklyn Rapid 
1 ran s1t Company, and also a few surface car equipments. 

T he R. Bliss Manufac turing Company, of Pawtucket , R. I. , owner 
and manu fac turer of the vVood patent safety car gate, has secured 
the adoption of th is gate as standard by the Brooklyn Rapid Tran sit 
Company and the Coney I sland & Brooklyn Railroad Company. 
Th~ Brooklyn Rapid Transit Company has the platform gate, with 
a s~ngle fo ld on the r ight-hand side of the car, two gates to a car; 
:vhde the C~n ey I sland & Brooklyn is using and installing as rap
idly as poss ible the double fo ld ing gate, which is r endered neces
sary by the ext remely wide platforms. The exigenc ies of the 
Bro~ldyn sen ·ice when encountering the congestion on the bridge 
reqmres a plat fo rm gate that is of the most perfect mechanical 
con struction . ~ he stren_gth o f the Wood gate r enders it peculiarly 
adapted to ser vice on Imes operating under conditions which ne
cess itate cro wded platforms, and the two railways of Brooklyn 
have thoroughly appreciated thi s fact in adoptina the Wood aate as 
I . b b 

t 1e'.r standar d. T he platform gate is also used exten sively on the 
! hird Avenue_ and the Union Railway divisions of the Metropol
itan Street Railway system operating in Man hattan. Francis Gran-

ge r , New York represen tati \'e, announces that the R. Bli ss } l anu 
fact uring Company is now getting out a fo lding gate to be operated 
by hand lnerage, which wi ll be peculiarly adaptable Lu ele,·ated 
serv ice of both New York an°d Brooklyn, and which, with ot her 
gates, wi ll be on exhibit ion at the con Yention. 

T he Consolidated Car Heating Company, Albany, N. Y., has its 
well-known heaters on 3500 car s in Greater New York and vicinity, 
and has orders on it s books from the same territory fo r equipping 
1300 addi tional cars in the near future, making a total of 4800 car s. 
Among the orders is on e fo r 21 ,600 elect ri c heaters, by fa r the larg
est contract fo r this class of apparatus ever awarded, from the l\fan
hattan ( elevated) Railway Comr;any, to be used on its elevated line 
a fter the in stallation for electric operation has been completed. 
T hese heater s were described and illustrated in the STREET RAIL
WAY J ouRNAL a few weeks ago, and wi ll contain 13,500 mil es of 
wi re in the heating coils. The order was obtained th rough the com
pany's New York agent, Cornell S. Hawley. In addi tion to the 
above, the company is now filling an order for 360 metal cases to 
replace the wooden ones on the heater s furnished by it to the Union 
Rai lway, of New York Ci ty, in Ap ril and May, 1893. This is the 
fi rst type of heater case put out by the company, and after eight 
years of service the heater s are in such good condition that it has 
been decided to r eplace the wooden cases, making no other change 
i11 the heaters. A similar change was last year made in 500 heaters 
furni shed the Albany Railway in 1892 and 1893. 

T he Ham Sand Box Company, of Troy, N. Y., has approx imately 
rooo of its well-known track-sanding devices in operat ion on the 
sur face cars of the Brooklyn Rapid T ran sit Company, and has 
equ ipped as an entirety the car s of the Coney I sland & Brooklyn 
Rai lroad Company, both of these ro:ids having adopted the Ham 
sand box as standard. T he No . ..J. type sand boxes are used on the 
closed cars of the Con ey I sland & Brooklyn Rai lway, while the 
No. 5 type, or under-the-platform box, is used on the open cars of 
the same line. There are a number o f different railways also oper-
2,. ting in Greater New York on which tests of the Ham sand boxes 
a re now being made with very gratifying result s, while there are 
other and smaller roads that have adopted the sand box after a 
Yery rigid test, and are now using it as standard. Francis Gr~inger 
represents the company in New York. 

]. R. J\.f 'Cardell & Co. have furnished their Trenton trolley 
wagon s to the Brooklyn Rapid Transit Company, the U nion Rail
way in the Bronx and the New Yor k & Queens County Rail way, 
in Long Island City. 

T he New York Car ·wheel Works have supplied the Metropolitan 
Street Railway with an average of 500 wheels a month for the past 
four years. T he 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 
N ew York were supplied by these works. A ll the wheels furnished 
to each of the companies mentioned are machined on the tread by 
being rotated between emery wheels to remove irregul arities. 

The Crocker-Wheeler Company, of A mpere, N. J ., is another 
company which has a considerable amount of it s apparatus in use 
in the railway power stations of Manhattan Borough. The mo
tors of thi s company are employed principally to · operate auxiliary 
apparatus, such as pumps, air compressor s, coal conveyors, etc., 
an d can be seen in operation in the Ninety-Sixth Street station of 
the Metropolitan Street R ai lway Company. Crocker -Whteler 
motors were also used to a con siderable extent by many of the 
contractors in their work of construction. 

T he J . G. Brill Company, of Phi ladelphia, has a very large num~ 
ber of its cars and trucks in u se in Greater New York. In this 
di strict there are over 46oo of the well-known maximum traction 
trucks made by this company in use on all o f the surface lines. 
On the Brooklyn elevated r ai lroads there are operated a large 
number of the company's special trucks for this service, and order s 
are con stantly being r eceived fo r mor e. The car s of the Metro
politan system of Manhattan have been built in a large measure 
by the Brill Company. This is espec ially true of the long box 
cars, long open cars and combination car s, a large percentage of 
the total number of these types, which· aggregate nearly 1400 in 
all, having been supplied. Some of the fin est 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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install ed a number o f its poles on the lines of the Union Railway 
of the Bronx system. 

The Compressed A ir Company, o f N ew York, has, as ::- lated 
elsewher e in thi s issue, one o f its· compressed a ir locomotives in 
use on the elevated lines o f the Brooklyn Rapid T ransit Com 
pany. Thi s locomoti ve has only r ecently been deli ver ed, so tin t the 
ac tua l resul ts of its opera tion ar e as yet only a matter of conj ec · 
ture ; but it is believed that it will show considerable economy 
over steam . 

The Consolidated Car Fend er Company, of New Yo rk, has a 
large number of its fen der s in u se in New York City; in fact, 
every electri c car of the M etropoli tan S t reet Rail way Company is 
equipped with thi s fe nd er except the few cars operat ing on Broad
way. T he Broadway ca rs, which are in large part those whi ch 
wer e used with cable, st ill employ on ly a whee l guard. There a re 
very fe w other devices wh ich have been given such an emphatic 
indor sement by the offic ia ls of the Metropoli tan Street Railway as 
the Conso lida ted ca r fenders, and their reco rd as a li fe saver has 
been most success ful. 

The Gold S treet Car Hea t ing Company, of New Yor k, ha s not 
only equi pped a ll of the cars of the Manhattan E levated Rai lway 
Company with its s team hea ter , but also a la rge n umber of the 
sur face ca r s of th e Met ropolitan S t reet Rai lway Company' s car s 
with it s elect ri c hea ter. 

.A con si derable part of the t rack work installed in New York 
City was furni shed by the Lorain S teel Company. It was thi s 
company whi ch orig inated the well -known Tri lby rail, an d it was 
the Met ropo litan Street Ra ilway Company which first adopted 
this r a il. T hi s r ail in a somewhat modifi ed form is now the stand
ard construction in Manhattan Boroug h. 

T he S afety Car H eating & L ighting Company has equ ipped with 
its P intsch gas system a ll the cars of the Ivianhattan Elevated 
Ra ilway Company. 

T he J ohn Stephenson Company has been identified peculiarly 
with the New York City street r a ilways . T he fir st st reet car oper
ated in New York, and in fac t in the world , was, as is we ll known, 
one of the Stephenson ca r s, and since that time Stephenson cars 
have upheld their r eputa tion for service on the city railways of 
New York. A large part of the rolling stock of the Metropolitan 
S t reet Railway Company was made in the Stephenson shops, and 
prac t ica lly the last order g iven in Greater New York-that is, an 
o rder fo r the new combina tion ca r of the Brooklyn Rapid T ransit 
Company, awarded a week or two ago-was divided between the 
S tephenson and one other company. 

Wendell & MacDuffie, as agents in New York for the Falk 
Manu fac turing Company, the Taun ton Locomotive M anufac turing 
Company and other prominent con cern s, have secnred a large 
number of o rder s fo r their spec ia lties fo r a ll the roads in Grea ter 
New York. 

T he S terling-Meeker Company, of New York. has supplied prac
tica lly a ll the car s of the Met ropo litan Street Rai lway Company 
with the well -known S terling brake, and has also ~npplied the 
Broadway ca r s wi th the S terling fender. T he Sterling sand box 
and the company's register is a lso used to a very la rge extent on 
the road s in the greater city. 

T he New Haven Car Register Company some time ago m;tde a 
spec ial reg ister for the T hird A ven ne Rai lway, of New York, ac
cording to specifications o f the man ager s of that road. This regis
ter ha s proved very st1ccess fu l, and is in use not only on th;it !me, 
but on o ther road s as well. T he company also ha s machin _,s on 
the Coney I sland & Brooklyn Rail way, the Staten I slan d M irl lan d 
Railway, the New J er sey, Hoboken & Paterson Rail way an d 
other s. 

The Subject of Car Fenders 

O ne of the mos t serions problems encoun tered bv th e s t reet 
railway manage r in the ope ration of hi s road is the ,;n_, ,·en t i•m of 
acc idents tn pedes tr ians. The condi t ion s of city traffi c rend er it 
almo st imposs ible for tl-, l. mo tor n' an to hal' e sufficien t a lertness to 
a vo id se rious colli sion s wi th the n umeroth tr ucks and o ther 
vehicles whi ch continua ll y cn t across h is pa th . T he irrespon sibl e 

pa r t ies who attempt to dart ahead of the ca r an d those who appea r 
suddenly fro m behind a car goin g in the opposite di rection are, 
therefor e, sure to be injured if m echanical m eans a re not provided 
fo r their safety. No brake is possib le that will stop a car in suffi 
cient time to save such persons from being ~truck, and the on ly 
alterna ti ve wh ich a ra il way company ha s is to employ some fender 
that wi ll effect ively protect them from accident. 

The Metropolitan system of New York probably ha s as many 
serious obstacles to a h igh -speed service as any other road. -\fter 
it s lines leave the congested bu sine ss di strict s below Twenty
Th ird Street, t he cars are operated at a very high rat e of ~peed 
through streets that are continually being crossed and recrn.,,ed 
by pedestrian s, and the motorman would be entirely power less 
should a per son suddenly appea r in front of hi s car to prevent a 
se r ious acc ident if the front of the car was not pro vi ded with an 
effec ti ve life-savin g dev ice. T he M etropolitan Street Railway 
Company, fu lly rea li zing the position in which it was placed, 
adopted as a stan dard on a ll parts of the road where traffic con 
di t ions permitted a fernier that has given most perfec t satisfaction 
and ha s resn ltecl in a considerable rednction in the cornpany· s ac
ciden t accou n t . T he fender which fulfil s these requirements is 
t he well-known Providence fender, made by the Con solidated Car 
Fender Company, of New York. The number of persons that 
a re con t in ua lly being saved from death or serious injury on the 
streets of New York da ily by being picked up by the fender s of 
the st reet railway is very large, but , of course, the only reco·-d of 
such cases is to be found in the archives of the company. Every
one, however , at a ll fam iliar with the city can probably reca ll 
several in stances from h is own per sona l knowledge where a grown 
person or chi ld has been most miraculously saved by thi s dev ice. 
Although the Metropolitan system is un donbtedly one of the best 
managed roads of the country, and is able to keep it s "acz:irlent 
to passengers acco un t'' clown to a very small percentage of the 
gross earn ings, the great difference in the total accident claims 
shown by the i\fetropolitan report and that of other roads oper
at ing under simi lar conditions, but without efficient protective 
clcv ices, is undoubtedly clue to the adoption of a first -class fender. 

A furt her advantage of the Providence car fend er is the ease 
and rapid ity with which it can be placed out of the way aga in st 
the end of the clasher, which is an important feature in the New 
York sen-ice. It is imposs ible for the cars o f the Metropolitan 
Rai lway to remain more than a few seconds at their termini , and 
any device \\" h ich requi red more than thi s interval of time to adjust 
would be impracticable. T he effective manner in which the chan ge 
is made at suc h busy locali ties as the Brooklyn Bridge in Park 
Row shows that the Providence fender is particularly applicable 
to th is class of service. 

The North J ersey Street Railway Company, which operates a 
number of it s lines th rough more or less open country, and in
cl udes in its system a large amount of interurban work, has also 
adopted the Providence fende r with marked advantage. Some 
fenders which may prove sati sfactory in busy streets where high 
speeds can not be a ttained, and where the motorman has at a ll 
times complete con trol of his car, may prove entire ly in effectual 
in h igh-speed in teru rban ,vork. but the resnlts attained by the 
P rov idence fen der s of the North J ersey Street Rai lway Com
pany 's system have shown that th is type is peculiarly adapted to 
both classes of service. T he accidents to pedestrians in the open 
country a re, of course, less frequent than in the crowded ~treets 
of a city, but in general when they do occur, they are of a more 
fata l nature. The im,tallat ion, ther efo re, on interurban cars of 
mo re practical sa fety devices of thio- nature is of great importance. 
an d a fe nder which has a lso proved it s merit s in the mos t con
ges ted city di st r icts combines in it self a ll the requi rement s asked 
fo r by the mo;;t exacting management. 

T he two roads above are taken as typica l examples, bu t the 
Consolirlated Car Fe11< ler Compan y's apparatus is now in genera! 
use th roughout this coun try an rl ahroacl, so that its operation can 
be obse r ved in every part of the wor ld . Nearly e,-ery road, of all 
types an d sizes, have eit lwr acl"ptl' d the Providence fender as 
stan dard, or are negoti;:iting with the company with such pb ,1s in 
view. Notwithstan d in g, however , the immen se shi pments which 
ar e cont inua lly being made, the capacity of the company's shop~ 
enables it to keep a la rge ~tock on hand ready for boxin o- and 
urcler i; can therefore he fi.ll ecl wi th the greatest ciespatch. . "'' 
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New Publications 

Trips by Trolley Around Hartford. Published by White & War
ner, Hartford, Conn. 1901. 88 pages. Illustrated. Price, IO 

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 lett er 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 K atherine M. Ab
bott. 1901. 128 pages. Illustrated. Price, IO cents. Pub
li shed 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 quotation s makes this little pamphlet 
most fascinating reading. The di strict dealt with is the vicinity 
of Boston, including the "blue hill s of Milton and Plymouth," 
Lexington, Concord, Medford, Gloucester, Hampton Beach, etc.
all rich in n atural 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. 

The Construction of a Gasoline Motor Vehicle. 
well. 1901. 149 pages. Illustrated. Price, 
by Emil Grossman & Brother, New York. 

By C. C. Bram
$2.00. Published 

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 instru::tions 
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 V elzicle 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. .. ' 

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 ]. G. Bri ll 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
·bers 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 hi s return home. He also 
expects to attend the convention in New York. 

AMONG THE MANUFACTURERS 

THE WHITNEY CAR WHEEL COMPANY, of Philadelphia, reports 
that it has decided upon plans 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-Ai\IERICAN 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 kno,wn. 

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 cbill 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, O hio, and continue the business in 
the same manner and in the same territory as heretofore. Mr. Hanna's 
Cleveland office will be at 312 Electric Building. 

THE HIPWOOD-BARRETT CAR & FENDER CO:tv1PANY, 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 direct10n of Francis 
Granger, New Yark representative, will be mutoscope pictures of tests of fend
er s in actual operation, which will no d oubt 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 wiring 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 Eur eka maximum 
trucks wi11 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 comp1.ny. 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. 

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 hall, but his main exhibit will be in Parlor G, Murray Hill 
Hotel, where he will be ab le to show some very interesting developments, 
especially in the register line. 

THE :;YRACUSE 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 open ed an office and warerooms at Brad
ford, England, which will be in charge of Fred. Brown. Mr. Brown sails 
on Sept. 28 to assume his 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 
plac-ed on the market since the publication of the general catalogue. 
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THE VALENTINE AUTOMATIC ELECTRO MECI-IANIAL BLOCK 
SIGNAL SYSTEM, made by the Reliance Manufacturing Company, 56 
Wilder Street, Broekton, Mass., is a valuable adjunet to suburban and in
terurban trolley lin es operating on single track. It is thoroughly described in 
a r ecent pamphlet by that company, and its applicat ion should be thoroughly 
investigated by anyone considering the adoption of the block s ignal system. 

H. M. SHAW & COMPANY report their sales this week as being very 
heavy, including snow swe eper s, car-house fittings, overhead insulation, span 
wire and rail-bonds. The majority of these orders were placed in Greater 
New York, and will be 11sed in eonneetion with roads in the immediate 
vieinity. C. J. Harrington, who is the new member of the firm, is looking 
after this department, and r eports the outlook for winter trade exceedingly 
promising. 

T. W. HORNE, of Yokohama, has ree ently 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 former ly con
n ected with the Central Railroad, of New Jersey. Among the orders is one 
for fifteen pumping equipment s from the Stilwell-Bierce & Smith-Vaile Com
pany, of Dayton, Ohio, to be used chiefly in connection with electrical work 
in the n o r•~, of Japan. 

"WHIPP & SEELEY, of New York, ar e doing a la r ge business as manu
facturers' agents in a ll kinds of s team 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 a lone 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 bu siness in that 
line is constantly increasing, and it numbers a mong its u ser s the most promi• 
nent steam a nd 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 oCexcellence in the woodworkin g line. 

A LARG1.:.. SHIPl\lENT OF CARS FOR LISB0N.- Barber & Company's 
steamship · Nordpol," which sailed last week for Spanish and Portuguese 
ports, carried nearly 9000 tons of m aterial, 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. 1 he snipment contain ed 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 dt 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 an d 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 w:>rks at Jefferson Street, Van Buren Street and Desplaines Street a 
found ry, which is to be devoted exclusively to very heavy work, that is 
flanged fittings and large valves. It i s a one-story brick building, with a slate 
roof, and is equipped w ith two cupolas, an e lectric trav eling 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, report s a very successful yea r, having 
closed large contracts for construction material in New York, Pennsylvania 
a nd the Middle West. Its specialti es, the Southern white cedar, as well as 
the lon g-leaf yellow pine poles, for trolley and electric light work, have 
proved a ll that has been claimed for them, and are much sought after. The 
prospects for the winter and sprin g of 1902 are excellent, the company having 
a lready closed large contracts for spring delivery. 

EUGENE l\I UNSELL & COMPANY, New Y ork and Ottawa, Canada, 
mica dealers, is first hand in this article. It obtain s 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, 8nd has a lways been well 
known for intelligent and liberal dealing. A ll good s are exactly as repre
sented, and nothing is handled but the very best material. It would be glad 
to meet any of the delegates to the convention at it s New York office, 218 
Water Street. 

THE B. F. STURTEVANT COMPANY, of Boston, Mass. , has upon the 
press a very complete catalogue of it s motors, generators and gen erating 
sets. Previous publications have b een in the form of bulletin s, descriptive 
o f s pecial types-this catalogue will present them a ll- and will in so me degree 
reveal the fact that a lth ough the Sturtevant Company has a world-wide repu
tation as blower manufacturers, its business is by n o means limited to the 
production of these useful machines, but that it is also equipped with a 
more complete lin e of engine and m otor design s in small and medium sizes 
than any o ther concern in the country. 

"ELECTRIC LOCOMOTIVES" is the titl e of an a rti s tic and extremely 
interesting catalogue issued by the J effrey Manufacturing Company, of Co
lumbus, Ohio. The cover of the catalogue is especially artistic and the cuts 
and d escriptive matter of the catalogue proper a r e tas tefully displayed. A 
brief description of the various locomotives m ade by the Jeffrey Manufacturing 
Company is given a considerable portio n o f the ca talogue, being devoted to 
storage-battery locomotives. The dim en sio n s, weigh ts a nd capacities of the 
various Jeffrey locomotives are given in a number o f tables, and typical views 
of the locomotive at work are presented. 

THE WESTERN ELECTRICAL SUPPLY COMPANY, of St. Loui s, 
is introducing a new trolley wheel made especially for it under its own 
brand, ea lled "Wesco." It states that thi s whee l is made of the best lake cop
per, which is espeeially treated before being made up into wheels. It guaran 
tees thi s wheel to outlast two o f any o ther make; that it will run sm oother, is 
self-oilin g and works with less injury to the overhead equipment. Thi s 
wheel is made in a ll sizes to fit any standard harp. It is also prepared t o 
furnish any speeial size. It is very de sirous of sending this wheel out on trial 
to anyone interested in ge tting a good wheel at a r easonabl e price. 

THE ALLSTON FOUNDRY COMPANY, 620 Atlantic Ave:rne, Boston, 
Mass., i s r.,aking m or e "Compo" brake-shoes than at any time in its p 2s t 
hi story, ana is constantly increasi n g it s faei lities for makmg them. The 
"Compo" shoe, which sho wed up so we ll in the test s made by the Master 
Car Builde-s' Association, is largely in use in New England, where it 1s in 
fine repute. Thi s principle of a friction face with cork inserts is also employed 
in a number o t other d evic es made by thi s eo mpany, such as pulleys, maehine 
clutches and automobile band-brake wheels. The empl oyment of this prin
ciple gives a very hig h coefficient of fricti on, and accounts for the popularity 
of the "Compo" ~hoe. 

THE NEAL ELECTRIC HEADLI GHT COMPANY wi ll be pleased to 
see its friend s a t its New York o ffice, 716 Broad Exchange Building, where 
various types of headlight s are on exhibition. This company has placed head
lights in all the principal cities o f the United States, and has also a very 
large foreign business. The N ea! headlights are in exten sive u se in Greater 
N ew York, Boston, Baltimor e and Pittsburgh, where they are giv in g g ood 
sa tisfaction. This company was one of the pioneers in the electric h eadlight 
business, and from a very humbl e beginning in 1894 h as built up a very large 
and increasing trade. F. E. Huntress, gen eral manager of the compan y, will 
be g lad to meet hi s friends at the abovve adddress, and will also b e present 
at the convention. 

THE MACK EQUIPMENT COMPANY, of Chicago, is di s tributing a 
beautiful, but unique, catalogue. It is covered with a handsome dark-green 
leather cover, on which is imprinted the nam e of the recipient and the Mack 
Equipment Company, the fatter being on the left-hand corner. Inst ead o f 
using a coated paper, a s :s u sually 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 di splayed, th e right-hand pages being 
used on ly. On the upper left-hand corn er of each page is a description of the 
accompanying engraving, :md 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 p ermanently at the hand of 8. ll s treet railway men who 
receiv e a copy of it. • 

THE MICA INSULATOR COMPANY, New York, Schenectady and 
L ondon, repc rts a very g ratifying demand for "Micanite" and "Empire" 
material, It h as 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 "l\1icani te," and is the sole owner of patents o n 
this article. It uses nothing but the very best of India or amber sheet mi ca 
in the construction of its material, which alone is fitted for commutator in
sulation. It carries in r.tock at all times mica rings, collars and segments 
for all the standard makes of street railway motor s. These rings, etc., are 
guaranteed to fit the sh ell s. 

KILFYRE, a dry powder compound fir e ex tingui sher, manufactured by the 
l\Ionarch Fire Appliance Company, of New York, while being a good all
round exti nguisher for a ll kinds of fires, is of especial value for use in s top• 
ping fires which have been started in the neighborhood of electrical cir
cuits and apparatus. In such locations water i s likely to cause m or e damage 
than the fire which it is intended to stop, and m ay give rise to a serious 
blaze where otherwi se the fir,. would be easi ly 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 h ose. Kilfyre bein g a dry powder, has a tendency to ex
tingui sh arcs, as well as put out fir es. 

CHARLES Vv. MACKEY, president o f the Electric Tripartite Steel Pole 
Company, wl1ose 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 o rder to meet the increasing demand for the 
company's new steel pol e, it h as been nec essary to enlarge the company's 
plant. For tl:i s 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 
lightin g comp;,nies, after having th ese poles in actual se rvice for over a 
year, i s a posi t,ve indorscment of all the claims made for th e po le. These 
poles can be seen at the convention, Madison Square Garden, New York 
City, Oct. !!-11. Giles S. Allison, o f 57 Broadway, New York, i s general 
sales agent for the pole. 

THE GENERAL ELECTRIC COMPANY'S London office has been r e
moved to the office building of the British Thomson-Houston Company, 
Ltd., 83 Cannon Street, E. C., and the commercial a nd engin eering depart
ment s o f the British Thomson-Houston Company have been removed t o the 
new works at Rugby. On Nov. 1 the accounting department of the British 
·, nomson -Hou ston Company will also be removed to Rugby. The proposed 
new internal or ganization o f the Briti sh Thomson-Houston Compan y will 
conform closely to that of the General Electric Company in America, it s Lon
don o ffic e occupying relatively the sa m e position toward Rugby that the 
General Electric New York office d oes toward Sc hen ectady. Official cable ad
dresses are as foll o ws: Th a t o f the L ondon o ffice of the Gen eral Electric 
Company, "Hypsometer, L ondon;" the Briti sh Thom son-Hou ston Company, 
at London, "As teroida l, L ondon;" at Rugby, "Asteroidal, Rugby." 
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T H E G. C. KU HLMAN CO MPANY, of Cleveland, h as b roken grou nd 
fo r its n ew car m anufact uring p lant , whi ch , wh en com plet ed , w ill have a ca· 
pacity of 500 cars per year. T h er e will b e eight bui ldings- two sh o p s 170 ft . 
x 230 ft.; woodwork ing shop, 100 ft . x 200 ft.; iron mill , SO ft. x 175 ft. ; sto ra ge, 
4-0 ft. x 160 ft.; d ry k iln , 100 ft. x 150 ft. - besid es power h ouse an d o ffi ce 
buil d in g. The compan y is at work o n a n u mber o[ contracts, some of which 
can n ot be complet ed un ti l the n ew plan t i s in operation. Amon g o th er con 
tracts a r e the fo ll owin g: D etroit & Toledo S h ore L in e, fiftee n ca rs; A u rora, 
\V heat on & Chicago, th irt y car s; Northern T exas T ract ion Company, fifteen 
car s ; Saginaw T raction Compan y, seven car s; Grand R apids, H o llan d & 
Western R ail way, six ca r s. \Vhen t h e com pany was r eor gani zed som e m on ths 
ago it was planned that steam road car s, as well as int erurban car s, should 
be b uilt , b ut t h e dem and for th e la tt er is n ow so heavy tha t they mav be 
bu ilt exch1s i\'ely. 

T H E Al\IER I CAN STEEL & WIR E COi\1 I'ANY has not spar ed t ime or 
expen se in meeting the advan ced ideas of New York's leadin g engineers in 
regard to the important detail of track bondin g. The "Crown" bon ds a r e 
ma<le entirely of wrought copp er , thu s avoiding the many defect s of copper 
castings, and providin g con ducti\'ity of copper better than 9S per cent of 
l\Iatthiesse n' s stan dar d. A d ded to these all-impor tan t feature s i s the m et hod 
of applicati on by drift-pi n s, wh ich is we ll k n own as the pecu liar feature of th is 
most popnbr rail-bond. For cases w hich require 8pplication by com pre ssor , 
the se same m anufacturers have now produced a wrought copper bond 
called the "l'r.ited States b ond. " Thi s, in quality and conductivity of cop· 
per , i s th e eciual o f th e " Crown " bond. By a special welding process these 
experienced 1·ail-bond makers h ave avoided a ll copper cast in gs, prod ucing 
perfect contacts between the terminals and the leaves of copper, which are 
u sed in st ead o f wires in the United States bond. 

GUSTAV A l>. i\JE\'ER, of the firm of Allut Noodt & ::\l eyer , of Ham
burg a nd B erlin, left Europe Sept. 19 for the U n it ed States. , \ llut Noodt & 
Meyer act as r epr esentatives a n<l so le sell ing agent s of the Standar<l Pai n t 
Company, of New Yor k, for the g reater part of Europe, and l\lr. M eyer has 
come to the United States to personally visit the firm's numerous person al 
an d business friends, whi : h include the i\fayer & Englund Compan y, of 
Philadelphia; New York Belting & P ackin g Company, Ltd. ; Fran k S. 
D e R onde Company , Ltd.; the Standard Varnish \Vork s, etc., and to study 
American busi ness methods and make new business connections. Mr. l\1eyer 
so li cits corresponden ce with American manufacturers who are wi ll ing t o 
have t he sale of their product s pu shed in Europe, especially in German y, 
Au stria- H ungary am] the northern countries, and he can be addressed at 
the Standard P aint Compan y, lOU \\' illiam Street, New York. Allut Noodt 
& Meye r are well connected in th e electrical and building lines, and com
m and the hi ghest American and European references both as regards their 
finan cial and bu siness po si tion. 

T ll E J. G. ll lULL COMPANY, of Phil adelphia, h as recently complet ed 
a seri es of new catalogues whi ch thoroughly cover the extensive line of 
street railway rolling stock made at it s works. Th e catalogues are of prac
tically uniform s ize , except as to thickness, and are r emark abl e for tha t 
artistic make- up a nd entertaining clearness of description that is always ap• 
parent in publication s of this firm. The various lines of mat erial which the 
l \ri ll Compan y manufactures are separa t ely treated in the b ook s, among 
wh ich a re the following: Standard American electric car s, snow plows and 
track sc rapers, electric crane locomotives and o ther industrial locomotives, 
th e "Eureka" maximum-traction truck, the "Univer sal" high-speed truck, 
etc. Une of th e b est educational pamphlets on the subj ect of car trucks that 
has ever been issued is entitled "A Solid \·\lrou ght Steel P assenger Truck, " 
an d is a mo st int eresting treat ise on the fundam enta l principles of successfu l 
truck design. Th e cata logue of Am erican cars h as been translated into both 
German and Spanish, these editions containing a few additional types which 
have found favor abroad. 

E.'\ II A lJST HEADS.-A co mpari son of the \'arious exh a u st heads on the 
market v ividly illustrate the difference between so-called practical design s 
and those which are based on scientific study. In the former category are 
to be classed those heads in which baffle-plates and tortuou s passages p r e· 
d omin a te , int ro<luced, it would appear, in the effort to wrest the water fro m 
exhaust s team by mere brute force. On the other hand, a typical example 
of well-applied sc ien tific reasonin g is presented in the centrifugal head manu
factured by the H. F. S turtevant Company, of Boston, Mass. R ecogni zi n g 
the fact that centrifugal force is proport ional to t he weights of the bodies in 
motion, and that water is nearly 1600 times h eav ier than st eam, this head was 
,o desi gned that the exhaust steam is given a vigorous whirling motion with in 
the case, thus throwing the water outward with such excess ive force as to 
absolutely prevent its escape through the large cen tral exit opening provided 
for the steam. The water, and likewise the oil, t r ickles down the sides of the 
case, which is in the shape of an inverted cone, an d fina lly escapes through a 
special drip pipe a t the bottom. 

T H E DEARll< JR N DRlJG AND CH E~JI C \L \\' O R KS, of Chicago, 
have establi shed an Easte rn branch, with headciuarter s at 120 Liberty Street, 
New York. \Villiam B. l\lcVicker, Eastern man ager, who has been with the 
Dearborn Compan y five or six years, has c]-,ar ge of the N ew York office, 
which will b e the di r ecting office of all sa lesmen east of Chicago. l\l r. Mc
V icker will spend the greater part of h is time East, m aking occasion al t r ips 
throughout his old territory and to their several bran ch offices. The D ear
born Drug & Chemical \Vork s have been quite su ccessful in secur in g a la r ge 
amou nt of business from the Ea st, although up to the present t im e wi thout 
a perm an en t Eastern location . They are supplying boil er com pounds to a ll 
th e street railway an d lighti n g plants o f \Vash ington , D. C.; a ll th e street 
rail way p lants of Phi ladelphia; t h e W illiam Cramp & Son s' Ship & E n gin e 
Building Compan y, Philadelphia; the B rook lyn Edison Co m pany, and many 
other large corporations. I t is n eedless to say they have a lso d on e a ver y 
lar ge bu siness throughout the \Vest. T h e D earborn m etho ds a ssure proper 
t r eatment, as they tak e the con dition s in each p lan t and an a lvze t he feed -
wat er , and th en prepar e the proper compound. · 

T HE Bl{Cl \\ 'N-CORLI SS E NGI N E COl\ l P . \ l\'Y, which was o r-
ganized on M ay 15, 1901, w it h a capital st ock o f $1 ,000,000, is n ow con struct
ing a n ex t en sive n ew p lant a t the new town site o f Corli ss, o n t h e m ain lin e 
of the S t . P a ul R a ilroad , b etween Chi cago an d ~l il wau k ee. This p lant has 
been des ig n ed to m eet the la t est r equirem ent s in h eavy-duty Corliss en gines, 
being equ ipped with the most m od ern improvd m achiner y, with econ omy in 
v iew, and it is exp ected that it will b e r ead y fo r opera t ion by Nov. 30. l h e 
B rown -Corli ss E n g in e Company will confin e it s effo rt s to th e m an ufactu re of 
the Corli ss en gi n e, intending t o make a sp ec ia lty o f thi s ii n e of work for 
som e tim e t o com e. T h e officer s an d m em b er s o f th e compan y a re all m en 
o f hi g h comm erci al st anding, t h e officer s h av ing h ad ex tended an d vari ed 
exp erien ce. Juli us \\'ech se lb er g, a promin ent residen t o f Milwaukee, and who 
is very well kn own th rou ghout t h e \ Ves t , is president of the co mpa n y; \\, a lt er 
S. \ \lhi ti n g, who h as b een connected with th e Calum et & H ecla Min ing Com
pan y, Philad elphia & R eading Coal & I ron Com pan y, B ost on City Eng ineer s ' 
vVor k s and oth er equall y prominent con cer n s, is vice-presi dent and treasurer 
of th e compan y; \V. F. Brown, well known in the en g ine business, Lav in g 
been connected with th e E. I'. , \ lli s Com pan y, Fi ler & Stowell Company, 
Providen ce Steam E n gi n e Compan y, i s second vice-pr esident and general 
m an ager of the compan y. 

P A I N T F OR R A ILROADS.- I t is o ft en m an y year s b efo re iron or steei 
fr a mework sh ows sign s of deteriora t ion fro m r ust, b u t on ce that pr ocess sets 
in , un less it is promptly arrested it sp r ead s so rap idly that it soon r educes 
t he str ength of the m etal to a point w h er e it can not be r epaired, and must 
be ren ewed. A case in point is t ha t of som e s t eel cars w hi ch wer e b ou ght 
by a promin ent concern ab out e ight year s ago for g ravel ser v ice in contra ct 
work. They p assed in to the hand s o f a rai lroad com pany, and later on 
were used fo r h au ling cc•al, gravel and cinder s. Two year s ago th e cars 
looked well , showing b u t few signs of th e rapid dete r iorat ion which h as 
subsequently developed. A r ecent exam in ation of the cars shows t hat th ey 
have so decayed as a lmost to necessitate th e en tire rebuildin g of th em. For 
in s tan ce, the I -beams had r u sted away on each sid e so th at h oles cl ear 
t h rough the web resulted, w hil e th e tap of a h amm er on th e b otto m o r s ides 
of the cars wo uld pun cture t h em . The Standard Pain t Co m pan y, of N ew 
York , has for years been man ufacturing the P. & B. preservati ve paints , 
the value of which is well k n own for the protect io n of meta l, as well as wood 
an d brick. It is n ot mere ly a surface coat ing, as it s in ks deepl y mt o t he 
pores of the s teel, an d is both ten acious and e lastic. I t m eet s with an 
especially large u se from rai lroad companies, where is i s u sed n ot on ly on 
iron framewo rk around car s, b ut in all p laces where it is des irabl e t o make 
wood fireproo f an d wa terproof an d add to it s in sulati n g q uali t ies. 

T I-I E A B END R OTH & ROUT ).L\NPFACTU lUN"G CO ~IPAN" Y an
noun ces that s in ce the d estr uction of it s plant Ly fi r e in Brookl yn it h as 
p urchased th e en tire p lan t of the \ Vright Steam Engine \\ 'orks , Newburg h , 
N. Y., toge ther with 3½ acres a dditiona l, makin g a t ota l of 12 acres and 
giving a wat er fro n t of 825 ft. T his n ew plant is a lr ead y equipped wi th a 
modern mach in e shop 100 ft. x 4(M.I ft., co n tai n in g a thor ough equipm ent of 
machin ery an d too ls, a large foundry 100 ft. x 180 ft., a commodious forg ing 
sh op, pattern shop, test ing and erectin g depart ment s. In addit ion to th ese 
buildings is an office b ui ld in g, and two more b u ildings have been con · 
tracted for, each 100 ft . x 250 ft., in wh ich the m os t modern too ls an d ap
p lian ces a r e to be placed fo r heavy r iveted sh eet steel work , including spira l 
riveting machinery. I n t h e future th is co m pan y will turn o ut improved 
Root wate r-tube boi lers, spira l r iveted pipes, heavy straigh t r ivet ed work , 
foundry work and general machine-shop work. T he com pan y is n ow pre
pared for machine- shop work , an d can supply repa ir part s fo r th e \\ ' ri g h t• 
Corliss and P ayne high-speed engines. H avi n g em p loyed a corps o f the 
ablest mach ine designer s and machi n ists, it esp ecia ll y deai r es to secure 
machine contracts. Newb u rg h i s well s ituat ed as t o ra il road shipping fa c ili
ties, and the compan y has i ts ow n dock s, a t wh ich an y deep-wat er vessel can 
lan d. T he gen eral offices will rem ain at 99 J ohn Street , New York. \Vhi le 
heavy losers by the fir e, it will b e seen fro m t h e fo r egoin g tha t the compan y 
is prepar ed to go ahead with b usi n ess on even a larger scale than before. 

T H E McGUIR E M A N U F ACT U RI NG COMPANY'S street rai lway ex
hibit at the l 'an• , \m erican wi ll undoubted ly be v isi t ed by m an y d elegat es to 
the convent ion who stop wer in Buffalo. Th e S TR EET RAILWAY J ou RNAL 
has from t ime to t im e call ed a tt en tion to the di splay of the di ffe r ent m an u 
facturers of st reet railway apparatus exhibit in g at t h e E x posi tion, and t ha t 
of the M cGuire M anufacturing Compa n y, b eing o n e o f the la rgest an d 
most attr active, was full y <lescri lJed in th ese columns som e ti m e ago. 
T h e M cGuir e Nlanufacturin g Co m pan y sho ws one of it s sn ow sweep ers, 
solid s teel Colum b ian tru ck, a No. :39. ,\ double truck , and a m aximum 
traction t r u ck, also fend er s, life guards, car h eat er s an d brake h andles. The 
exhibit is very tastefull y arran ged, characteri sti c cl everness even m arki n g 
the advertisi n g line. Th e company sus1Jen ds fro m ped esta ls erected fo r th e 
purpose long list s of the u ser s o f its product , which goes to sh ow that th ey 
a r e in u se throughout th e whole o f A m er ica, w ith con si d erabl e number s in 
:\ ustralia, E n gland and F rance. The record sh o ws n o snow sweep er s in 
use in S outh / \ merica. but ~outhern poi n ts, such as \\ 'ashing ton, with t en, 
a n d St. Loui s, with fo urteen , indi cate t ha t th e rail way m an agers a t these 
point s h ave a w h olesom e iear of sn ow b lock ade. Con siderat e o f th e welfar e 
of a ll , th e M cGu ire ).I auufact uring Co mpan y h as r eserved the cen ter o f i t s 
space as a r estin g spot , an d ]:er e v isit o r s will fi n d easy cha ir s and o th er con 
veni en ces of th e hom e, and comm and a po int fro m wh ich the pass in g 
thro n g can be v iewed t o advan tage, as well as oth er exh ib it s in t h e bui ld ing . 

Reduced Rates to New York and Return 

fro m Ch icago, via Michigan Centra l, "Th e Ni agar a F all s R o ut e," in connec
t ion with the T wenti eth A nnu al Convent io n of t h e American Street R a ilway 
Associat ion , t o b e h eld at N ew Y ork , O ct. 9, 10 and 11, 1901, good fo r return 
within twen t y days, and for st op -ov er a t N iaga ra Fall s an d Buffa lo . City 
t ick et o ffic e, 119 Ada m s Stree t , Chicago.*** 




