RAPID TRANSIT IN CITIES.

II.—THE SOLUTION.

By Thomas Curtis Clarke.

MEDIAVAL CITY
was a very pictu-
resque object, with
its narrow and wind-
ing streets and over-
4 hanging houses, and
: the tall cathedral
towering above the market-place. As
nobody rode, except here and there “an
abbot on an ambling pad,” or a noble
lady on her palfrey, its area was small,
and had to be kept small, so that people
could get over it on foot. Hence the
strong aversion which we find expressed
in the literature and history of those
times to the growth of cities. Even as
late as in Charles IL’s days, Sir Chris-
topher Wren, in making a new plan for
London after its great fire, proposed
to move all the graveyards and arrange
them in a ring around the city, for the
express purpose of preventing its en-
largement.

People dwelt in all parts of these
cities, and carried on their trades, man-
ufactures, and selling of goods under
the same roofs where they ate and slept.
There are persons still living who have
heard it said that the proper place for
a tradesman to live was over his shop.
But with the changes caused by mod-
ern inventions the evolulion of a city
makes it more complex. Differentiation
of parts takes place. One part becomes
the financial centre ; another, that of
wholesale business; a third, that of
manufactures ; and a fourth, that of re-
tail shops ; while the residence quarters
are farther and farther removed from the
centre. These changes everyone must
have noticed in almost all cities, bub
few have paused to consider that this

" evolution of the modern city comes from
the extensive use now made of the sun’s
energy stored up in coal, and utilized
through machinery in ail the innumer-
able processes of manufacturing, indus-
try, and transportation. Cities depend
upon coal mines. They have grown

with their growth, and prospered with
their prosperity : and if ever the mines
become exhausted, the cities will dwin-
dle with their decay ; unless we learn
to transform the energy of the medium
which surrounds us into power.

We have shown that the growth of
population and the habit of riding in
cars have increased faster than capital
has been able to supply the means of
transit, from whence has come conges-
tion of traffic in the larger cities, and
from whence it will come in all. The
evil has become serious, and is fast
changing rapid transit back to slow
transit.

Various remedies have been suggest-
ed. Were it confined to one or two
cities, we might hesitate to advise. But
the same causes will produce similar ef-
fects in all of our cities, so that the mat-
ter becomes one of universal interest.
The extension of cable and electric rail-
ways in cities like San Franecisco, Den-
ver, Kansas City, Buffalo, Minneapolis,
St. Paul, ete., is covering rapidly with
houses great areas of outlying territory,
that were lately farms and pastures. As
everybody wishes to go to the heart of
the city, which is small, congestion of
traffic must come sooner or later to all.
The question is not one of invention and
engineering alone, but if is interwoven
with one of the most difficult problems
of modern economic science—how far
shall the community control and share
in the burden of serving the communi-
ty? We will take up this question
farther on, and will now discuss some
of the engineering features of an im-
proved rapid transit.

An inspection of the maps of cities,
in this and the article in the May num-
ber, will show that the shape and con-
tour of the town, as determined by the
physical features of land and water, has
much to do with the manner in which
its rapid transit is developed. Thus, the
steep hills of San Francisco were the
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cause of the invention of the cable sys-
tem, which is also used in the steep
streets of Kansas City. The long, level,
and straight avenues of Chicago and
New York, are also suitable to the cable
system on account of their concentrated
traffic and absence of curves. The
crooked and narrow streets of Boston,
with their frequent curvings and inter-
sections, are not suited for cables, but
are worked very well by the electric sys-
tem. Where there is a wide extent of
sparsely settled territory, the electric
trolley system is the most economical
of all.

The question is sometimes asked, what
is the comparative cost of working street
railways by horses, cables, or electric
motors? The investigations of the
last census throw light upon this, and
I have collected some other statistics
showing the cost of carrying a passen-
ger, which is a resultant of the cost of
running a car, and the number of peo-
ple in that car.

Table showing cost of operating Horse,
Cable, HElectric, Steam, Locomotive
Lines, per Car Mile run.

Actuar CosT IN
CENTS PER CAR
Mire Ron,

DESCRIPTION.

power,
taken per car
mile run.

penses.
l Cost per passenger.

Other ex-
Number of fares

Motive
Total.

Horse Cars Lines.

Census Bulletin No. 55/
average of 15 lines, ..] 7.10
Chicago, Southside, 1891} 12.00
West End, Boston, 1891| 10.86
Bobtail cars drawn by,
one animal, with no

conduetor....... ...

Hlectric Lines.
West End, Boston,
Trolley......covenun.
Census Bulletin, aver-
age of 10 lines.......
South London Subway,
1891

=
=3
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7.00) 8.00 15.001......0....
7.65
5.36
5.20

14.10
7.85
8,10

21.75
13.21
13,30

6.70
3.46
5.00

3.20
3.82
2.70

Cable Lines.
Census Bulletin, 10 lines
Chicago, Southside

Cable, 1891..........

3.40
3.00
2.23

10.72
6.39
10.87
8.44

14,12

9.39
18.10
10.68

4.30
8.58
8.85
7.88

8.22
2.60
1.50
1.364

2.24

ZLocomotive Elevated
Lines,
Manhattan, N, Y., 1890.
Brooklyn, N. Y., 1890..

5.85
5.00

7.15
4,54

13,00
9.54

5.20
3.17

2.68
3.00
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Figures are misleading without ex-
planation. Thus in the horse-car lines,
there is evidently a difference between
the division of cost of motive power and
other expenses, in the roads given by the
Census Bulletin and in the other three.
The West End of Boston, both in its elec-
tric and horse-car statements, charges
to the “other expenses” some properly
due to the cost of changing from horse
to electric power, which, after this is
done, will disappear from the account.
After making all allowances, the result
remains that cable power is the least ex-
pensive to operate, then locomotives,
then electric motors, and the most ex-
pensive is that of horses. But all these
conclusions may be reversed when we
take into account the interest charges on
the cost of the systems. According to
the Census Bulletin the total cost of road
and equipment per mile of street length
is for

Horse, mule railways ......ovuvennns $71,387
Electric trolley railways............. 46,697
Cable trolley railways............... 850,324

to which we may add subways, $1,200,-
000 to $1,600,000 per mile ; elevated
railways, $600,000 to $800,000" per mile.
The conclusion is that each case should
be considered on its own merits, and
where the traffic is light and diffused
over wide areas, horse or electric lines
are best. 'Where the traffic is very con-
centrated cables seem to give the best
results, as on the Brooklyn Bridge. If,
however, electric lines with their present
imperfect development can do either
heavy or light business economically, it
is safe to assume that in their future
development they will beat all the others.
In an ideally perfect system of rapid
transit :

1. Thelines should run from the busi-
ness centre of the city in all directions
to the suburbs, like the spokes of a wheel,
so far as the physical features of land
and water will admit.

2. The lines should follow those streets
which are already business thorough-
fares. :

8. The system should be one upon
which cdrs can move with equal speed
in all parts of the city.

4. No changes of cars should be neces-
sary.

ey
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5. The system should be a flexible one,
capable of extension through the out-
lying and thinly settled districts without
too much cost.

The manner of carrying out this would
be as follows: Beginning in the suburbs,
we should have the present electric or
cable surface railways; where there is
not sufficient movement of ordinary vehi-
cles to prevent a progress of nine to ten
miles per hour, or even more. As soon
as that part of the city is reached where
a slower speed becomes necessary, the
cars should ascend upon an elevated
railway and run on it until either
narrower streets, or any other reason,
makes this kind of line objectionable.
Then the line should descend from ele-
vated to subway and pass under that
part of the city where an elevated line
would be inadmissible. After passing
this the line may rise again to elevated
and again descend to the street level.
All these changes would not always be
necessary. There is no reason why this
cannot be done by either cable motors
drawing trailing cars after them, or by
cars each carrying its own electric motor.
Not only do the smaller electric cars in
Boston, but the great double-deck Pull-
man car, carrying thirty passengers be-
low, thirty on deck, ascend six per cent.
grades with ease. If it is desirable to
run electric cars in trains, each should
be supplied with its own motor, and all
be connected and worked by one motor-
man at the end. It is true that the

wheels of the old horse-cars, which have.

small flanges, would not allow them to
run safely on an elevated structure. But
safe wheels could easily be made, and as
a matter of fact, the wheels of the double-
deck Pullman street car are amply strong
and safe enough.

Let us see the application of this sug-
gestion to practice. Take the city of
Parig for example. Here the Metro-
politan Company projected by M. Eiffel
does propose to run partly underground
and partly on the surface. There is no
physical difficulty in their running also
on elevated lines, if it is necessary. We
have said that, owing to the small size of
its business centre, the city of Boston
is probably suffering more from conges-
tion of traffic than any other American
city. The method of rapid transit
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which we have just described is admir-
ably adapted to give it relief. Through
the broad suburban streets the electric
cars now move at the rate of eight to
ten miles an hour. The congestion of
traffic extends for less than one mile,
and is chiefly confined to two paral-
lel streets, Washington and Tremont,
through which the great tide of travel
running north and south, and represent-
ing a population of 850,000 souls, passes
all day long. The great shopping dis-
tricts are aboutin the middle of this mile,
The West End Railway Co. finding that
their cars take longer to pass over this
mile than over three or four miles in the
suburban districts, have asked the Rapid
Transit Commission to recommend to
the Legislature to allow them to con-
struct a short subway running under the
Common and a part of Tremont Street,
and coming out at Adams Square. The
nature of the ground admits of such a
subway being connected with elevated
lines at each end when desired. The
subway would be similar to the short
subway in New York under Fourth Av-
enue, between Thirty-fourth and Forty-
Second Streets. It would be lighted at
short intervals by openings in the roof,
and would be unobjectionable in every
respect. Near Park Street Church,
where the great crowding shown in the
llustration to the article in the May
number now takes place, there would
be a central underground station, where
passengers could take trains to and from
all parts of the city and suburbs. This
seems to be a simple and reasonable
way of relieving the difficulty, for the
cars on the new subway would make so
much better time than those on the sur-
face of the streets, that the larger part
of these would be withdrawn from the
streets and take this route. The plan
is one that can be quickly ecarried out,
and at a comparatively small cost. The
Commission, it isunderstood, will recom-
mend this, but they go a great deal
farther. They follow in the footsteps of
Berlin, Paris, and Liondon, and propose
a circular or ring railway connecting
all the steam railroad stations. Part of
the line will be elevated, and it will de-
scend under the Common and Tremont
Street as the West End line proposes to
do. This ring line will have no rail
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connection with either the steam rail-
roads, or the street railways. Passen-
gers are expected to change cars, ascend
and ride around this circle.
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for Chicago. Run in on the surface as
far as you can make speed, then run up
upon elevated lines, and then run down

The experience of the Eu-
ropean cities, to which I have
referred in my former arbi-
cle, has shown that these ring
railways, in consequence of
their not following the lines
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of the principal thorough-
fares where people want to

go, and of trying to induce
people to take a circuitous
route where they do not wish
to go, have been utter fail-
ures, and are now being sup-
plemented by lines running
across the circumscribed
area in all direetions, but al-
ways on the lines of main
streets. It does not appear
as if this Boston ring scheme
would attract capital, as it
would cost ten times ag much
as the other less pretentious
plan, and people would not
ride on it even free of charge,
for they would have to pay
another fare as soon as they
left it, and no time would be

S
N RSN
N7 \ h
TYONNS2
il ive: =
e e N
s 5 ﬁgﬂ %y ﬁgﬁ
st gfflo <
e Lo Al %@
T AN IS
ANy

De oi‘ 3
Il X
SCALE
¢ % Tiile

saved. We have criticised
this plan not in a hostile
spirit, but present it as an
object-lesson of what should
be avoided. Of all difficult tasks, there
is none more difficult than to make an
American take the Jongest way around,
when he can “ cut across.”

The congestion of traffic, which makes
the wide streets of Chicago almost im-
passable at certain times and places,
comes from reasons which an inspection
of the map on page 749 will clearly ex-
plain. The clear area shows the suburb-
an distriets ; the lightly hatched area the
built up part of the city ; while the still
darker lines show the business centre. It
ig separated from the north and west di-
visions by the rivers with their obstruct-
ive swing-bridges. This area is so small
that land has become immensely valua-
ble, and hasg caused the erection of those
very tall buildings peculiar to Chicago.

The system which we have described
adapts itself as if specially designed

The Congested District of Boston,

[This map o%:upies the space enclosed by dotted line on the Map of

ogton, on page 576, in the May number.]

under the streets of the small business
area, crossing under the rivers by fun-
nels, limiting the subways to the short-
est possible lengths. Then delays from
bridges and from street traffic would
cease, and the large damages conse-
quent upon running through the streets
of the business area would be avoided.
The map of Chicago shows one thing
peculiar to that town. In no other city
that we know of are there so many
steam railroads running so far into the
heart of the city. The numerous grade
crossings of these roads are a source of
delay to them, and of danger fo all.
No matter what the cost may be, at
some future time they will all have to
be separated from the street level, and
the only practicable way is to elevate
the level of their rails. Their right of
way. is so valuable that within much of
the area included by the encircling parks
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and boulevards, it would seem profita-
ble to elevate the railways on structures
rather than on embankments. This
would give a second right of way under
them, upon which electric cars could be
run for local traffic passengers, inter-
changed with trains above, making fewer
stops. The structures could carry the
trolley wires necessary for supplying
power to the surface electric cars. The
surface lines would descend into sub-
ways which would connect all the rail-
way stations together, cross under the
rivers, and traverse the business centre
in various directions. The map will
show that such a plan as this, taken in
connection with the present street lines
and some new elevated lines, would sat-
isfy the rapid transit requirements of
Chicago for all time, and a no less com-
prehensive plan will do this.

A new system of carrying passengers,
called “the Multiple Speed Railway,”
has been invented i Chicago.

One enemy of railroads is friction,
and another momentum ; or that stored
up energy which makes frains unwilling
either to stop or start. If they could
be kept always moving and without
stops, the motive power would be much
less than now.

It has been supposed (except by horse-
car conductors) that it was necessary to
stop a car to let passengers get on and
off, but this plan does away with all
that.

Imagine a continuous line of plat-
forms on wheels moved by electric
motors at the rate of three miles an
hour, at which speed persons can step
on a moving platform from a station.
Along side of this is another line of
platforms moving six miles an hour,
We step upon this. Beyond this are
the cars, moving nine miles an hour,
into which we step and take our seats.
There being a continuous line of cars
the whole length of the road, the carry-
ing capacity of this system is enormous,
being at least three times as great as
that of the Brooklyn bridge cars.

It is stated that this system will be
used to carry passengers about the
World’s Fair grounds.

The city of New York, as everybody
knows, is surrounded by water and is
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long and narrow. This means a great
concentration of traffic on parallel
avenues and streets running north and
south. From this peculiar shape, the
walking distance was reached earlier
than in other cities, and this led in New
York to the earliest invention of horse-
car lines. The same causes made New
York the first city to build elevated rail-
ways, and these causes are now urging
New York to undertake a still more
costly system of rapid transit, either
above or below ground. The official
Commission on Rapid Transit has de-
cided in favor of subway lines from the
Battery to the Harlem River, and surface
or elevated lines above the Harlem River,
a distance of about ten miles. While
street railways are unobjectionable, such
a long one would not be popular in our
climate., The questions of ventilation
and motive power are not yet solved.
Lines under ground have much less
capacity than those in daylight, where
trains ecan be run twenty to thirty se-
conds apart, which no sane man would
dare to do in a tunnel. Mr. Depew,
with equal wisdom and wit, has summed
up the whole case. “Americans do not
like to go under ground until they are
dead.”

The Commissioners themselves say,
that while they appreciate that a masonry
viaduct would be the most desirable
means of transit, they fear that it would
be too costly, and take too long to ac-
quire the right of way. The map on
page 751 shows the location of the sub-
ways proposed by the Commission ;
with the exception of Madison Avenue,
which is not suitable, the locations seem
the best possible, following as they do
the lines of the crowded streets.

The vital defect of the New York
Rapid Transit Commissioners’ scheme is
that it tries to throw all the burden on
private capital, when it ought to be
shared by the whele community, as the
whole community is benefited in many
ways. To do this, the following plan is
suggested :

Let the city of New York open two
new streets, one on the east, one on the
west of Broadway, extending as near
the southern point of the island as possi-
ble. The western street should run to
the Boulevard at Fifty-Ninth Street.



Steam Railroads AHH

ANDERSONVILLE Scale, 1 Inch=2 Miles

Henrytown ;
Cable and_Horse Car Lines
kﬁ
BOWMANVIL E‘E\\

RAVENS-f§
WOooD -
Gr {an
IRVING PARK Cemejtery
g B
!
2

— 1

AVONDALE b 2
MAPLEWOS, )

7
oz
0
7=
- =
T
R
.. =
* 7
:&1 NOR AVE. 7
Humboldt, = S S
Park S N ‘g
Y

=
SRR
\\ \
B S
\\\ N \\ Q
X \\ AN
N N
= o
LJ ey = i :
ﬁ - ‘ —
Lt
' <
- g \ \\‘
IDGEPORTNEYY
2NNST. STATION
: g \ Q
O
g =
L A CICERO 22
3 BRIGHTON
Corwin, - f e T S
o UnioniStockt < a
E I Yirds - 1 50
1 2 3 ]
[*] @ o
a £ @
S . - m«x{? z | 2
A w 5 )
pe) 4 O a
; g s HYDEl§ =
E < GARFIELD | BOULEVARD 2 PARK
3 s
S N1 ds Fai
3 037/ = Q\r\l(l s’ Fair|
3 TREMONT j S 2//4// \Wsnds
(4
CHICAGO] g;/gs
LawN. B ENGLE é/f%‘ﬁ/
Al
i  |AVONDALE | Z
E S0uTH LYNNE e 4
E 1 E hutas
L 3 ] : 5

Map of Chicago, showing Rapid Transit Lines.




750

The eastern street to the New York
Central line at Forty-Second Street.
These streets should each be one hun-
dred and fifty feet wide, of which seventy
feet should be set aside for a stone and
iron viaduct, sixty feet for a roadway on
one side of it, and twenty feet for a side-
walk, as shown in the drawing. This
viaduet could carry two express and two
local trains, with platforms between at
the stations ; and the spaces which ex-
tend from one station to another should
have extra tracks for turnouts, storage
of cars, ete. 'The viaduct should be of
solid masonry through the blocks, while
the streets should be crossed by struct-
ures like those of Berlin. ' The viaduct
foundations should be carried below the
level of the streets, forming subways
in which freight trains could run. The
viaduet would thus form a series of fire-
proof storage warehouses, artificially
cooled if required. They would be all
connected by rail with the New York
Central and other railways. The rental
of such storehouses would return four
per cent. on the cost over and above
taxation and repairs of their construc-
tion. The city should lease this seventy
feet, which is needed for the viaduet, to
a private company who would build it
and operate the road under proper con-
ditions. The city would gain two new
wide avenues, running north and south,
for wheel traffic, which would relieve the
congested condition of Broadway and
other streets; and, as all will admit, are
much needed. It would also gain an
ideally perfect system of rapid transit.
Let us see if the cost would be an
insuperable obstacle. Valuing 25 feet
lots and buildings at $50,000 each, or
$20 per square foot, there would be, ex-
clusive of present streets, 594,000 square
feet per mile, costing nearly twelve mill-
ion dollars, the fixed charges on which
at three and one-half per cent., the rate
at which the city borrows money, would
be $415,800 per mile, from which dedunct
rental of 70 feet at same rate, leaves a
balance of $221,760 per mile. There
would be about nine miles required,
costing the city annually about two mill-
ion dollars. The warehouses would be
taxable property, and new buildings
would be built on one side of the new
streets, whose rapid transit facilities
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would make them very desirable. The
increase of revenue from taxation would
in a few years meet the whole annual
outlay. The private company would
pay $1,746,360 yearly for its right of
way. Its masonry viaduct would cost
it nothing, as the rentals would pay for
that, leaving only street crossings to be
provided for. A subway line with its
stations and land damages cannot be
built with four tracks for less than
three million dollars per mile. The
fixed charges on nine miles at five per
cent., the current rate of interest, would
amount to $1,350,000. To make up the
difference of $396,360 would require but
7,927,000 more passengers yearly at five
cents. Is it not probable that a line
running in open air and daylight, and
having double the capacity of a subway,
would do as much as this? ¥

Above Fifty-ninth Street very much
less expensive elevated lines could be
run in the centre of the Boulevard.
Above Forty-second Street, on the Fast
Side, it has been suggested to run over
the centre of Park Avenue, which is one
hundred and forty feet wide. This
would allow of making openings in the
New York Central tunnel below, which
would improve it very much.

As any comprehensive scheme of
rapid transit for New York would re-
quire a long time to carry out, present
relief can be best obtained by giving
greater facilities to the elevated lines.
Instead of being prevented from laying
third tracks and acquiring better termi-
nals, they should be encouraged, so far
as it can be done without cost to the
city. The completion of a third track
on the Eighth and Ninth Avenue lines,
upon which express trains with few
stops are run, has reduced the time from
the Harlem River to South Ferry from
fifty-two to twenty-five minutes. If the
East Side lines could run similar express
trains the public would be greatly bene-
fited.

New York was built up by commerce,
borne in ships and canal boats on the
water, and she is connected with the
railway system of the country by only

*The year’s rent to be paid to the city on viaduct line
could be reduced one-fourth by making it for four tracks
only, or 57 feet wide, except at stations. This would

make yearly rental $1,309,770, or less than the fixed
charges on a four-track subway.
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one line, a very great one, it is true.
Passengers and freight we know are
transferred from the trunk lines which
end in New Jersey by ferry-boats and
barges. No better way of handling
freight can be devised, as the barge with
itsload of eight or ten cars can be towed
to wharves at any part of New York or
Brooklyn, just as the canal-boats that
come down the North River are towed.
Ferry-boats were invented for the
harbor of New York by Colonel John
Stevens, not long after Fulton’s success-
ful trips by steam on the Hudson River,
and are admirably adapted to their pur-
pose. The design has been imitated all
. over the world. There are few better
" designed craft than one of the modern
steel ferry-boats with twin screws at
each end, and double deck accommoda-
tions. The great crowds of foot-passen-
gers and teams that come and go to and
from the lower part of New York cannot
be better served than by these ferry-
boats. But the through passengers who
arrive at Jersey City and Hoboken by
train require a better mode of crossing
the river. A bridge upon which trains
could run into the heart of New York
would be a great convenience and sav-
ing of time, especially when the ferry-
boats are detained by fogs or ice. The
success of the Brooklyn Bridge has
been so great that it is proposed to
. build three or four new bridges over
the East River; two at the lower end
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The New York & New Jersey Bridge

Company propose to cross the North
River at Seventy-first Street and connect
with ten railroads that now stop at the
right bank of the river. This bridge
will be connected by a steel viaduct
with a great union station at Forty-
second Street and Broadway. Another
line will give connections with the New
England railroads. The grades will be
easy, averaging forty feet per mile. It -
is intended to have a large hotel at the
station, so that passengers can reach
their rooms without leaving the build-
ing.
Besides this bridge, there are numer-
ous tunnels projected under both rivers,
and one is partly built. Of these tun-
nel projects, it may be said that the
difficulties of making approaches to
them and connections with railway lines
are very great. Their capacity also is
very much less than that of a bridge,
and they are not looked on with favor
by capitalists.

A few words more on the social and
economical advantages of rapid transit
will close this article. Tet us see what
has been done:

Mr. Henry M. Whitney, President of
the West End Railway Co., of Boston,
in his admirable argument before the
Committees on Cities and Taxation of
the Massachusetts Legislature, contrasts
the European systems of increasing the

o fares according to distance

o 4
N84T0

travelled, with the Ameri-

qeesn  can system of one fare for

all distances. The Ameri-
can street lines lose money

on their long-distance pas-
sengers, but more than

szt make it up on their short-

distance passengers. The
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of the town; to connect the elevated rail- criminates

890
! pay two fares, and so on, so

that to ride six miles would
cost 10 cents. By the
American system, which dis-
in favor of the suburbs, a’

way systems of New York and Brook- man can ride ten miles or more to his

lyn; and two above Forty-second Street
-for steam railroads only.

home for 5 cents. Also, as Mr. Whitney
well shows, the increase of speed due to
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Proposed Subway Station, Boston.
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the electric system, shortens each trip
ten to twenty minutes. ¢ While you are
legislating under this roof,” he says, “to
reduce the hours of labor, this transpor-
tation company, by simply changing its
system, has reduced the hours of labor
nearly half an hour per day.” The effoct
of the other system, where the suburbs
are discriminated against, may be seen
in the crowded state of the houses in
Berlin. In 1885 there were but 2,820
private houses, and 900,000 out of 1,122, -
000 persouns lived in tenements ; 478,000
of whom lived in one room that could
be heated, 302,600 in tenements of two
rooms, and 101,000 in cellar or under-
ground tenements, Contrasting this
with Somerville, a suburb of Boston,
containing about forty thousand per-
sons, Mr. Whitney shows that there are
7,000 houses, making the number of per-
gons to a house 5.9, which is aboutf the

RAPID TRANSIT IN CITIES.

Is it any wonder that our cities and
their suburbs grow at the expense of the
rural districts? How fast they grow
has been shown by the United States
Commissioner of Labor, C. D. Wright, in
an article in the Popular Science Monthly.
I have translated his columns of figures
into a diagram [p. 7562], which shows the
increase of population in New York,
Philadelphia, and Boston, in the inner,
congested wards and in the suburban
wards, during the thirty years in which
street railways have been inuse. Other
observations show that the rate of in-
crease in the suburbs of London, over
that of the older, congested parts of that
city, is equally great. ¢ Outer London
is beginning to vie in population with
the ‘inner ring” In a few decades
hence it will have passed it.” The Eng-
lish writer goes on to say : “If the pro-
cess goes on unchecked, the Englishman

Proposed Local and Express Train Station, Broadway, New York,

same number as is found in the rural
districts of our well-settled States. That
is to say, people can live in a comfort-
able town only five miles, or half an
hour’s time, from Boston, paying fen
cents a day to go there and return, and
be no more crowded in their dwellings
than are people who live in the country.

of the future will be a suburb-dweller,
and the suburban type will be the most
wide-spread and characteristic of all, as
the rural has been in the past, and the
urban may be said to be in the pres-
ent.”

The same thing may be said of this
country by those who see the great ex-



RAPID TRANSIT IN CITIES.

755

The Berlin Viaduct Railway.
[From the Engineering Record, New York.]

tent of suburban area that has been
annexed to all our cities since the in-
troduction of the electric trolley sys-
tem. While it is true that, without the
gkill and ingenuity of inventors and
engineers the rapid transit of to-day
would not be possible, yet it is also true
that, unless the relation between these
systems and the community is fixed
upon a proper and just basis, trouble
will always come, and neither the pub-
lie nor investors will be satisfied.

Our present systems have grown up
in a hap-hazard sort of way. Certain as-
tute persons have procured from State
legislatures charters for street or ele-
vated lines, granting all the privileges
that could be thought of and imposing
very few obligations. All that the city,
whose streets were taken, could do was
to try and get as much money as pos-
sible out of these companies by taxa-
tion. If it succeeded, the company
took it out of the public by diminished
service. As the Legislature commanded

the situation, the companies were ob-
liged to retain lobbyists to protect their
interests. The effect of all this has been
that the ownership and control of street
lines has fallen into the hands of per-
sons eminent rather as politicians than
as capitalists.

The advent of the electric system has
changed all this. Street railway shares
are now sought eagerly by investors,
are quoted in the money markets of the
world, and have attracted the attention
of the most conservative bankers. The
vast amount of capital invested in these
lines is shown by the following list,

" showing those of the United States and

Canada up to September, 1891 :

Miles operated by animals............ 5,443
Miles operated by electricity.......... 3,009
Miles operated by steam motors....... 1,918
Miles operated by cables.............. 660

Total ., . oiiiiiii it ie e, 11,030
Number of all cars .............c.... 36,617
Number of animalsinuse ............ 88,114
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The number of animals has diminished
during the last year 26,181, showing the
rapid increase of the use of electric and
cable power. The fotal capital invested
is not far from nine hundred and twen-

RAPID TRANSIT IN CITIES.

principles and run by experts, few
would wish to see their powers extend-
ed. The management of steam railways
can be regulated by competition, and all
that government should do is to see

The South London Subway.
(Showing Stockwell Station, the lift, platform, and carriages.)

ty millions of dollars. This shows the
great importance of a proper regulation
of those important properties.

There are but two ways in which
public service can be performed—either
directly by the paid servants of the pub-
lic, or indirectly through chartered com-
panies. In our country, public opinion
has decided in favor of the latter. Un-
til our cities are managed on business

that safety is provided for, and that all
are treated fairly and alike. Competi-
tion cannot be applied to street railways
except in the beginning, for when all the
avenues of access to the heart of a city
are occupied, no new lines can be built,
and those who first get possession have
a monopoly of surface travel. Charters
may be given to elevated lines and to
subways, but combination may take
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place and the monopoly then becomes
absolute. This is the justification for
the exercise by the community of regu-
lation and even interference with the
management of street railways.

The community, however, should not
only be just but generous in its dealings
with the companies, and share with them
the burden. of rapid transit by furnish-
ing the place to put the lines, either on
the surface, or above, or below ground.
That is to say, the ecity should condemn
the damages caused by any of these
forms of rapid transit, pay the abutting
property owners before they are built ;
and charge the companies a rental for the
same based upon the rate at which the
city can borrow money, as we have sug-
gested in the case of the proposed new
viaduct streets for New York.

The companies, who are the other
parties to the contraet, should be strictly
held to perform the following duties :

1. To run cars as often as the public
gervice demands, and extend their lines
when the public service demands. In
case of disagreement the matter should
be settled by arbitration.

2. To charge uniform fares for all
distances, and but one single fare, all
over the city or town limits. Even
where there are many companies, inter-
changes should be free.

3. To run at agreed-on rates of speed,
maintain clean and well-lighted cars,
properly heated in winter, and having
all modern improvements.

4. To use that form of rail which in-
terferes least with ordinary traffic, and
to keep the pavements clean and in order
between the outer lines of rails.

5. To pay an annual rental for the
right of way.

In return for the proper performance
of these duties the community should
give the companies the place to put their
tracks. In case of strikes they should
have the full protection of the military
and police, as if they were public ser-
vants. Conductors should be special
constables authorized to arrest drunken
or disorderly persons. In running cars
they should have the right of way, and
other vehicles should not be allowed to
detain the cars and their passengers.

Finally, after paying their rental they
should be exempt from all taxation, ex-
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cept on real estate owned by them. In
lieu of taxation the payment to the com-
murity should be by lowering fares.
The accounts of the companies should
be subject to the inspection of public
officers, and when the net earnings dur-
ing a certain number of years should be
found to exceed fen per cent. on the
capital invested, a lowering of fares
ghould take place. In case of dispute,
the matter should be settled by arbitra-
tion. It may be said that fares can only
be lowered a cent at a time, and that
this is too much. But there is nothing
to prevent the sale of tickets in bunches
of twenty-five, at any fraction of a cent
discount.

All these stipulations should be em-
bodied in-contracts between the cities
and the companies, which should be per-
petual, except in case of forfeiture by
the company for neglect or non-per-
formance of duties. All the mutual
stipulations the courts should enforce.
It seems to the writer that such an ar-
rangement would place the operating
of rapid transit lines in the same posi-
tion as if it were done by the public di-
rectly, except that the payment to the
company would be a possibility of a ten
per cent. dividend to be earned by busi-
ness ability, instead of payment by fixed
salaries. It is a great mistake o tax
transportation in any shape, for all ex-
perience has shown that the tax comes
out of the public in the end, from
economies which result in inefficient
service. The higher the tax the com-
pany pays, the less it does for the pub-
lic in other ways. Also, high taxes up-
on corporations are direct incentives
to public extravagance. On the other
hand, the lowering of fares is a positive
gain in every way. When the fares on
the New York elevated lines were reduced
from five cents during four hours and
ten cents during the rest of the day, to
an uniform fare of five centsall day, the
increase of travel more than repaid the
Manhattan Company. The saving to
the community during five years has
amounted to 1% cent on 890,824,786
fares, or a total of $12,107,600. If the
city of New York had taken this sum
in taxes, what would it be now? There
is no reason why, when new franchises
are to be granted, that the city should
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. give away a safe ten per cent. invest-
- ment. A rental should be fixed, based
upon the cost of condemnation of dam-
ages for right of way, and the franchise
should then be sold to those who
would bid the highest sum for it, after
agreeing to pay the rental and be bound
to perform ‘the duties we have de-
scribed. The maximum allowable divi-
dends are purposely placed high, so as
to induce the companies to adopt im-
provements and attract custom, as pri-
vate individuals do in their business.
If they were restricted to a small divi-
dend, they would not be induced to
improve their service and change from
horse to cable or electric motors. Un-
- der some such mutual arrangement as
we have suggested, made definite and
lasting, not only would street railway in-
- vestments be safer and more attractive,
but the complaints of slow and dirty cars
and no seats would quickly disappear.

Finally, we re-state our original propo-
sitions : '

‘The population of our ecities is in-
creasing in a greater ratio than that of
the country at large. This increase is
caused by the increase of industrial
occupations which can best be done in a
city. The growth is mainly a suburban
growth, and the places once oceupied by
crowded tenements are being taken for
purposes of business and manufacture.
The steam railways can supply food and
access o a city of any size. The growth
of cities will never stop as long as these
conditions last. The only question is,
how to get in and out from the suburbs

' SEA-BEACHES.

where people live, to the heart of- the
cities where they work and trade. The
solution is found in such methods of
rapid transit as we have attempted to
describe, or in other better ones yet to
be invented. What shall be the rela-
tions between the community and its
servants, the chartered companies, is
one of the most important questions of
the day. '

Henry George, in his letter to His
Holiness, Pope Leo XIIL, says: “There
is a natural law by which, as society ad-
vances, the one thing that increases in
value is land-—all growth of population,
all advance of the arts, all general im-
provements of whatever kind add to a
fund.”—So far we all agree with him.
But this is his conclusion: “ Add to a
fund that both the commands of justice
and the dictates of expediency prompt us
to take for the common uses of society.”

No! Mr. George. So long as a poor
man can buy an acre of land within an
hour’s ride of that city where he finds
constant work, and can buy everything
he wants at the best rates, and do all
that for ten cents a day—he will never
allow Henry George to tax his little
home out of existence for the good of an
imaginary creature of the brain called
Society. And this. increase of health
and comfort to the people, this strength-
ening of the bonds of the commonwealth,
this barrier against anarchy, has all been
brought about by the humble invention
of “paving the roads with iron bars.”
Thus doth God work His changes upon
this earth,

SEA - BEACHES.
By Ni S. Shaler.

the shore-line which even the cur-

sory observer quickly learns to
recognize : these are the cliffs and the
beaches. In the cliff section he easily
perceives that the sea is gaining on the
land. The conditions under which the
ocean extends its empire afford, as we
have already seen, a beautiful subject for
inquiry. We have now to turn to the

THERE are two great divisions of

parts of the coast where the sea spends
its energies, not on rocky steeps, but
on the softer—yet really more resisting
—walls of sand. Below the frowning
walls, formed where the surges are
effectively assailing the land, we find
generally a wide slope where the break-
ers are continually at work grinding
the stone they have rent from the cliff -
into small bits.. Usually, however, this




