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The Situation at Catlettsburg

Judging from the newspaper accounts of the strike of the Cani-
den Interstate Street Railway Company's employees, the
tory” of the union resulted from intimidation and violence on the
Rioting and blood-

tyic-

part of the strikers and their sympathizers.
shed were reported at Huntington, Ironton, Catlettsburg and Ash-
land, but these disturbances failed to awaken the authorities to
The press dispatches, during this

realization of their duties.

lawlessness, said: “The city officials are making little or no effort
to keep order. Sheriff Walton was appealed to for assistance, but
said that city authorities should first make an effort to keep the
peace.,”  All of this trouble grew out of the refusal of the com-
pany to rccognize the union, and the conduct of the men during
the strilke shows that there are very good reasons why the union
should not be recognized aside from any question of company
policy. It isa sad commentary upon any community that such an

o

organization is not only tolerated but encouraged.
The Trackless Trolley Car. _
Our readers are familiar, through séveral articles which have

appeared in this paper, with the device known as the “trackless
and which is employed in Europe to some extent where

’

trolley,’
the amount of traffic is not sufficient to justify the expense of
laying the ordinary track construction. UT\;G this time' there
have been no systems of the trackless trolley kind-installed in this
country, but it is just reported that F. G. Tilton and G. F. Stiles,
two Lowell capitalists, will build a line of this kind between Frank-
lin and Franklin Falls, N. H. A 20-hp omnibus has been ordered,
capable of carrying thirty-two passengers and freight, and this car
will be run by overhead wires on a macadam road. It is nowhere
claimed that this system is as cheap to opcrate as the ordinary
trolley system, or is in any respect more desirable than the latter,
except that by it the expense of laying a track is avoided. The
records of power consumption on the roads installed abroad indi-
cate that about twice as much power is required on a good road
to operate an omnibus of this kind as would be necded to propel
a trolley car of about the same size. It is needless to say, how-
ever, that one chief essential for success is that the highway be a
good one, and sufficicntly broad to accommodate the traffic.

* * *

The averagce electric railway manager very oftcn finds himself
confronted with a sitnation where a certain amount of traffic could
be secured by the construction of a short spur to his main track,
but where there is considerable doubt whether enough passengers
can be secured, certainly at first, to put the line on a paying basis.
We ourselves can call to mind a number of instances of this kind.
in some of which the local manager has actually taken into serious
contemplation the operation of an automobile car, either steam or
clectric. Again, there may be places where the right to lay tracks
either cannot be obtained or else will only be given under such
To both of
If the
future should show that the traffic is not sufficient to justify the

burdensome restrictions that it will not be profitable.
these cases the trackless trolley seems particularly adapted.

road, the expense of installation has been very slight, while, on the
other hand, if the traffic should grow, the ordinary track can be
laid and used with the same overhead wires, while the trolley
omnibus can be relegated to another branch, where it can develop
another traffic territory. Still another instance where this system,
if it is practical, can be used is in a small town where there is no
trolley system and where current to operate the line can be pur-
chased from a local lighting company.
* * *

Two systems of this kind are employed abroad. In one the
trolley is of ordinary under-running type and the two poles carried
on the bus are similar to those on a car, except that they are
longer and arc swiveled both at the base and at the harp, so that a
certain amount of variation in running is possible. In the other
system the trolley runs on top of the wire, as in the old early Van
de Poele system, and is connected to the omnibus by two flexible
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wires. The advantage of the latter method is, of course, that of
a greater range in movement for the bus, depending on the length
of the connecting cable. The former plan, on the other hand,
permits an overhead construction exactly similar to that of the
ordinary trolley car, except that two wires are used. For this
reason the line can be converted very easily, so far as the over-
head equipment is concerned, from a trackless to that of the
ordinary tracx sort. The announcements published of the Frank-
lin line do not indicate which system is to be employed in that city,
but we hope when the line is in operation to present some details
of it.
* * *

We have already referred to the absolute necessity of having
a good road to run over, if the trackless trolley is to be even a
fair success. We do not know the condition of the particular
highway upon which it is stated the trial is to be made, but we
could wish for better roads than the experimenters are likely to
find in that part of the country. A combination of sand, stones
and bad construction faithfully describes the ordinary New Eng-
land highway, and on top of this everybody insists on using nar-
row tires, so as to insure the maximum tractive effort, Even the
roads that exist are narrow, as well as bad, and a line of ordinary
automobile trucks would encounter many difficulties. We can
imagine a trackless trolley car performing fairly well on Conti-
nental or American roads of the better class, but the average
American road is quite another story. Putting out of considera-
tion the annoyance of the double trolley, under even the most
favorable conditions, the power required on ordinary roadbeds
and grades is considerable, and the mere difficulty of dodgirg
other vehicles, simple enough with a common automobile, is
formidable when the trolley connections are taken into account.

* # *

The average denizen of the rural districts has little enough
jove for automobiles at their best, and when trying to pass a track-
less trolley car with a heavily loaded hayrack we fear his language
would be more picturesque than polite. However, let the ex-
perimenters try it on—they have our best wishes for success—and
if they can din the gospel of good roads into the unbelieving ears
of the rural heathen we will pass around the missionary box for
them. FEven on city strects the automobile truck has thus far
had a strenuous time of it, and while it doubtless has a great fu-
ture, its present is full of griefs. The advent of a thoroughly suc-
cessful kerosene burner or kerosene explosive engine, would clear
up the difficulties wonderfully, and when the storage battery has
really arrived perhaps the horse will shake his harness for good
and all. A French breeder has been experimenting of late years
on the development of horses of stature suitable for household
pets. He has, we are informed, already brought the full-grown
equine to the modest dimensions of a setter dog, and if both he
and the automobile fulfil their hoped-for destinies, we may see the
clect lounging back in their touring cars with their horses in
their laps. But for the present we will pin our faith to the trolley
car when we wish to get there on time,

The Street Railway in American Cities

1t has been the usual custom for American cities, in the matter of railroad
franchises, to wait until somebody wanted to do something, and then the city
has been content to say yes or no. [t has long been my contention that a
city ought to be able to say what it wanted to have done and then to ascer-
tain what somebody would do it for; in other words, that the city should be
able to take the initiative.—From Mayor Low’s Weekly Talk.

This statement shows a lack of appreciation of conditions that
obtain in American cities, and it is hard to accept it as the expres-
sion of a student of municipal organization. Had the policy here
advocated been followed, the present development of city transpor-
tation facilities and the consequent improvement of living condi-
tions resulting therefrom, which are now universally enjoyed in
this country, would be unknown. It is only necessary to bear in
mind the financial condition of the average American city, the
numerous demands that are made upon its resources, and the pres-
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ent status of public works entrusted to its care, to realize the wis-
dom and good fortune of the cities that have adopted the policy of
cntrusting the street railway business to private corporations.

We should not lose sight of the fact that the street railway com-
panies have done a great public service in developing transportation
facilities, not the least important feature of which has been the
opening up of residential districts outside of the crowded business
centres, thus relieving the congestion of these quarters and enabling
all classes to secure homes in localities where better living condi-
tions could be obtained.

The street railway companies have not waited for the demands
of traffic; they have opened up new territory and led the way for
the settlement of new districts. It is no exaggeration to say that
they have been pioneers of civilization in the highest sense of the
term. They have given the people the means of getting away from
the crowded thoroughfares, and in many instances have been com-
pelled to operate their roads, for long terms, at considerable loss.
relying entirely upon the future for a fair compensation for this
outlay. The investment represented in these roads has been very
great, much more than any city could devote to similar work under
even more favorable conditions. To-day there are comparatively
few cities in this country that are in position to engage in enter-
prises of this kind, and it is doubtful if there are any that have
funds at their disposal that could be spared for the period that
must, of necessity, expire before the investment could become
profitable.

This distinctive American policy has resulted in a higher devel-
opment of electric railways in this country than in any other part
of the world, which, of itself, is sufficient justification, even if there
were not many other good reasons for it.

The Sky-Scraping Coal Bill

At the present rate of increase in the price of even soft coal, the
time is soon coming when the motor power department of the
electric road must take counsel with itself wherewith it shall stoke
the boilers. Coal has been on the up-grade for some years, but the
last two seasons are ominous. It really seems as if the coal monop-
oly, for such it practically is, proposed to “educate” the dear public
to pay for its coal by the pound.
tric railway systems

It is hard enough on large elec-
that have terminal facilities of their own,
and order coal by the ship load. But the burden falls with double
severity on the small road that has, of necessity, a poor load factor
and probably a rather uneconomical station to boot. In such cases,
the cost of fuel, even at the former reasonable prices, was a serious
item in the year's expenditures, and now the case is much worse;
the more so as the outlook for improvement is not promising. It,
therefore, behooves all hands to look out for means of relief.
Anything that will improve station efficiency means lower coal
bills, and, consequently, it is desirable to overhaul the station equip-
ment with a critical eye. Perhaps it did not pay to condense three
or four years ago, but the balance turns the other way now, and
the sooner that new compound engine is ordered the better. Then,
too, how about that water-tube boiler that you have talked about
since summer before last? Would it not be good policy to order
it about to-morrow morning? And, while you are about it, you had
better consult with the makers and see that the furnace is planned
especially for the use of cheap fuel. Then, too, you have been
nosing about and considering storage batteries for a year or two—
hadn’t you better quit thinking it over and do something? Your
load factor is bad enough to demand it, surely, and every month
the coal bill gives you a bad quarter of an hour. Batteries cost
good money, too, but they do not pull on your bank account quite
so hard as the coal pile does, and once in, they will save a handsome
percentage on the investment. If worst comes to worst, the time
may soon come when it will pay to investigate the merits of pro-
ducer gas and gas engines. It is a hard state of things when one
has to turn away from the steam engine, but unless the back of
the coal monopoly is broken, and that promptly, something must be
done to improve the utilization of the fuel one is able to buy. It
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15 now quite certain that by the skilful
one can get the horsepower-hour on the cquivalent of little more
than a pound of coal, and it is high timc that the question were
seriously considered. Electric power transmission should see a

use of producer gas

boom coming, too, and every water power that is available should
be turned to immediate account. The comic paragrapher has pic-
tured the magnate of the next gencration wearing a sizeable chunk
of anthracite in his shirt-front, but the joke is getting, even now, al-
together too grim for enjoyment. The coal supply 1s far from ex-
hausted, but the patience of the consumer is, and it is time to take

the matter in hand and to push it to a final settlement.

The Convention of the International Tramway Association.

Electric railway progress in the United States has been so rapid,
and we have been accustomed to such a great extent to look upon
American railway practice as standard throughout the world, that
American railway managers have, as a rule, taken comparatively
little interest in the meetings of the foreign tramway associations.
Another reason for this fact has undoubtedly becn that it is the
general impression that operating conditions arc so different abroad
that little practical value can bc secured by a study of foreign
clectric railway conditions. In some respects both of these state-
ments are true, although, when wc consider them carefully, the
arguments neutralize each other, because if American apparatus
1s used extensively abroad the experience of athers with it will
often be of as much value as if the apparatus werc being e¢m-
ployed in this country. As a matter of fact. Europe possesses a
number of very active sireet railway associations at which topics
are often discussed which are of interest to Americans, and while
local conditions have caused a diffcrence m certain operating
methods there is nowhere near the diversity of practice between
tramways abroad and in America as cxist between the steam rail-
roads in the two continents. The fact that electric railway develop-
ment has occurrcd at a time when the interchange of ideas by the
technical press and in other ways has becen so general, together
with the extensive development of electric railways in this country,
have had the effect that the principles of American electric rail-
way practice are pretty well understood, and to a large extent fol-
lowed abroad. The result is that any new improvement which 1s
made here in any important feature of electric railroading is known
in Europc almost as soon as it has received publication in this
country, and is considered on its merits even if it is not adopted.

Nor can Americans claim that they have nothing to learn in elec-
tric railway engineering from thc companies across the water.
From the opening of the early Siemens & Halske railway at Gross-
Lichterfelde, in 1881, there has been an interchange of ideasbetween
the two continents in which Amcrica has profited in many ways.
Among the examples which we may cite of this truth is the under-
ground slot conduit which was developed in Budapest before it
was applied in this country, although Amierican conditions re-
The
carbon brush and the storage battery for power stations, one now

(uired a considerable modification of the Hungarian model.

considered an essential and the other as an important adjunct in
many cases to railway operation, were employed abroad before
they were in this country, while the rotary converter was originated
abroad though developed and perfected in this couniry, so that
its general use is now distinctively American. Even at the present
time we have an instance of the same thing in underground tube
railways, and the use of three-phase motors for railway work.
While the three-phase roads abroad may yet be considered in the
experimental stage, the fact remains that lines of this kind are in
regular operation, and have been for some time, while there are
no instances of the direct application of three-phase motors to
railway work in this country. :
The largest and most important foreign strect railway association
is the International Tramway Union, which was established some
fifteen years ago, and which now holds biennial mectings in the
different capitals of Europe. The meeting this year, held m Lon-
don, was the fitst ever conducted in an English-speaking country,
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and in this issue we publish a report of the first part of the meeting
The second part will appear in an carly issue.

The membership of the International Street Railway Association
is made up largely of Continental managers, and three languages,
English, French and German, were used in the meetings in Lon-
don, a digest of the remarks of each speaker being translated into
the other two languages for the benefit of those who did not under-
stand the language which the speaker used. We will not attempt
here to make any analysis of the different papers or discussions, ax
the report is complete in itself. It is interesting to note, however,
that many of the topics are the same as thosc which often come up
for debate on this side of the Atlantic, a fact which indicates the
community of interest in tramway matters in all parts of the
world.

The New York State Street Railway Convention.

The convention of the New York State Strect Railway Associa-
tion is always looked upon as one of the most important events
of street railway interest of the vear. and the meeting which will
take place next month promises to be one of the most interesting
in the history of the association.

The date fixed for the meeting is Sept. 9-10. and the convention
will be held at Fort William Henry Hotel, Lake Gcorge. The
place selccted for the meeting is a most attractive one during
September, and the management of the association hopes that
There is another reason why the
The entire

there will be a large attendance.
convention this vear should possess unusual interest.
district in New York State north of Albany and bounded, in fact,
by Utica on the west, the State line on the east, and Lake George
on the north. has during the last two or three years undergone an
¢normous development of its electric railway facilities. The roads
built have been of the high-speed type, and have been carried
through this rich farming and popular summer resort region in
many directions, so that as an interurban center this portion of the
State almost, if it does not quite, rival the older and better kugw
interurban electric railwey districts of the Middle W’esterﬁ%
Recent consolidations have brought this system largely under one
management, and it 18 now possible to travel from Albany to
Lake George and beyond, entirely by electric road. The method
of operating this vast system of electric railways will naturally be
of extreme interest to a visiting railway manager. and we have
no doubt but that facilities for an inspection of some of the most
interesting features of this line will be afforded those who attend
the convention next month.

The New York State Association certainly deserves a great deal
of credit and congratulation for its successful history and the
important work in advancing the interests of street railways which
We have on several,
occasions in the past expressed our high opinion of the work of

it has accomplished since its foundation.

the association and the ability which has been displayed in direct-
ing the work and aims of this body by its able president, G. Tracy
Rogers, and the executive committees who have co-operated with
him in carrying out the work of the association. The papers pre-
sented at the annual m etings have always been of the highest
class, and the association has been fortunate in securing the active
and hearty co-operation of the leading railway managers in the
State. whosc presence and discussions on the topics presented
have been of the greatest value. It i1s with no idea of depreciating
the street railway associations of other States to call attention in
this way to the work accomplished by the New York State As-
sociation and to point to it as an example of what can be ac-
complished by united action and the expenditure of a little time
for the common good. We know that many companies, who
always make a point of sending representatives to the convention
of the American Street Railway Association, neglect the meetings
of the association of their own State, presumably on theé theory
that being small, it is not worth the time and consideration which
would have to be given it. The State associations, howcver, have
their peculiar province, and some things which they can do cannoi

be accomplished or even undertaken by a national hody.
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Rochester’s Parks and Pleasure Resorts

The development of the park system in Rochester and the
establishiment of the summer resorts along the lake and bay in
that vicinity may be said to date from the introduction of the
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of ten acres and less, about 630 acres in three plots, all of which
are easily and quickly reached over the lines of the Rochester
Railway Company. The original cost of the land for these
pleasure grounds aggregated about $300,000, and during the last
ten years, while the park plan has been developing, about half a
million dollars has been expended for maintenance and improve-

GENESEE CANYON, BELOW LOWER FALLS, SENECA PARK, SHOWING ANCIENT SILURIAN (NIAGARA) STRATA 3

electric railway system, and to be due, in large part, to the ex-
tension of the trolley lines, not only within the city, but to all
poimnts of interest along the lake within a convenient distance.
Fifteen years ago the people of Rochester were dependent upon

ON THE RIVER, GENESEE VALLEY PARK

two small plots of ground in the heart of the city for recreation
purposes; namely, Jones Square and Brown Square, with an oc-
casional outing at Falls Field or Maple Grove. Now, however,
they have one of the finest systems of parks in the country—
probably the most complete of ‘any city of its size in the world—
comprising, in addition to eleven small squares or interior parks

ment. The three principal parks in the city are Seneca Park,
which lies on both sides of the Genesee River in the northern
part of the town; Genesee Valley Park, similarly situated along
the upper river and on the southern border of the city, and High-

T

LAKE IN SENECA PARK

land Park. which contains the reservoir of the city’s water system.

The waterside resorts which are reached by the Rochester Rail-
way Company and its connecting lines include Ontario Beach,
Summerville and Windsor Beach, Manitou Beach, Sea Breeze,
Glen Haven and Sodus Bay. All of the waterside resorts lie to the
north of the city; Manitou, which is several miles up the lake, be-
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ing the farthest western point, and Sodus, forty miles cast of

Rochester, marking the other extreme. The other points dot

the lake front between these outposts. They are all reached di-

rectly by trolley lines from Rochester which connect with the

local system and enter the city over the Rochester Railway lines.
The system of the Rochester Rail-
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in outdoor sports or in recreative pursuits. This park comprises
340 acres. The land is practically a level tract, and possesses
many elements of beauty, furnishing a rare example of the possi-
bilities of landscape gardening in a location posscssing many
natural advantages. This park, too, is divided by the Genesee

way Company covers all parts of the
city very thoroughly, and comprises 105
miles of track over which 185 motor
cars and forty trail cars are operated.
The lines are laid out so that all routes
lead to the busincss center of the city,
from which the cars for the pleasure re-
sorts and parks start, thus enabling
patrons in all parts of the town to make
direct connections with any of these
points. The company has arranged
trips taking in several points of interest,
and combining not only trolley rides
through interesting parts of the city and
attractive rural scenes, but also lake
trips or a ride on Irondequoit Bay,
which is a very picturesque spot and a
favorite resort for fishermen and canoe-
ists. A forty-mile trolley ride through
a beautiful country to Sodus Bay is
offered those who enjoy rural scencs
and long trolley rides.

While the lake resorts are available
only a comparatively short time every
year, the parks are visited at all seasons,
especially in the fall and spring, when
they are particularly beautiful and at-
tractive to all lovers of nature.

Seneca Park comprises 212 acres, 141 acres of which are on the
east side of the river and 71 acres on the west side, and it con-
tains a long section of the caiion of the Genesce, which rises
over 200 ft. from the water level and is densely covered with the
native forest growth. One of the most attractive features of this
park is a charmingly picturesque lake of five acres, fed by natural

CHILDREN’S PAVILION, HIGHLAND PARK

River, whose placid waters wind gracefully between the shady
banks, affording an ideal place for boating and canoeing. There
are golf links, base ball and athletic grounds, and a fine bicycle
track. In summer, concerts are frequently given by popular
bands.

Highland Park is the smallest of the three principal resorts,

FOUNTAIN IN MT. HOPE RESERVOIR, HIGHLAND PARK

springs, and encircled by promenades and driveways. This park
also contains a large dancing pavilion and buildings for the zoo-
logical collection. Among the nztural beauties of this site is a
series of terraces and plateaus ard a very complete collection of
shrubs, trees and flowering plarnts.

Genesee Valley Park, on the other hand, comprises a broad ex-
panse of meadow, cool and stady woodlands, and placid stretches
of river, which are very tem pting to those who desire to indulge

and comprises only 6o acres, but it is one of the most attractive
spots, as it contains the waterworks reservoir, in which is a
fountain projecting water to the height of roo ft., and there is
also an elaborate floral display. From the eminence in this park
an unobstructed view to the south reveals a landscape of ex-
traordinary beauty, and on all sides are beds of flowers and
clumps of blooming foliage. To the north, the city stretches out,
and beyond can be seen, on a clear day, the waters of Lake On-
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tario. The plan to use the reservoir site for park purposes was

proposed by Ellwanger & Barry who were at one time interested
in the old street railway company which opcrated the horse car
lines in Rochester for many years.

They offered to donate twenty
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Ellwanger & Barry constructed a beautiful pavilion for the
children, circular in form, three stories in height, 62 ft. in diameter
and 46 it. to the apex. This has proved a great artraction.
There are many additional points of interest in the city that
are not included in the official park system, although some of
them lie along the park route, and are much admired and visited
by residents and strangers. Most important of all are the Falls
of the Genesee. The upper falls are situated in the heart of the
city; to the south of Platt Strect bridge, which spans the gorge
at the height of 200 {t. I‘rom here a splendid view may be had.

The falls are 85 ft. high, and it was over this precipice that the
famous Sam Patch made his last and fatal leap in 1829, before

SCENE IN GENESEE VALLEY PARK

acres to help out the project. This generous offer was accepted,
and now the park includes part of a morame extending from
the river to a point several miles east, the south slope of which
has been developed to make of the park an arboretum. Here
are over 1100 species and varicties of the 1800 sorts imdigenous
to this latitude. Such a sight as this slope during the flowering

PRIVATE CAR OF THE ROCHESTER RAILWAY COMPANY

thousands of spectators.  The nuddle falls are 26 ft. high. The
lower falls may be viewed to advantage [rom the Driving Park
Avenue bridge, They are 96 {t. high and present a most impos-
ing spectacle. To the north is the cafion of the Genesee. Driv-
ing Park Avenue bridge spans the Genesee caiion at a height of
212 ft. The bridge 1s ggo {t. long, and is the third longest single

ErTT s

TROLLEY PARTY VISITING LAKE RESORTS

scason cannot be found elsewhere in this country. and the
troops of bright, laughing children frolicking on the banks—ior
this is a “children's park”—lend additional grace and beauty to
the scene. However, the children are not the only admirers of
this collection, for it attracts horticulturists from all parts of the
world.  The north slope is devoted to evergreens, of which there
are numerous varieties, beneath whose spreading branches are
arranged long rows of picnic tables and setteces. In 18go Messrs.

span bridge in the world. All of these points of interest, like the
city parks, are located on the lines of the street railway company.

The city is particularly f[ortunate in its location, which enables
it to enjoy many attractive summnier resorts on Iake Ontario,
Trondequoit Bay and Sodus Bay; all reached by trolley cars oper-
ated in conjunction with the local service. _

The ride to Ontario Beach by trolley occupies about three-
quarters of an"hour. The first part of the journey is through
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State Street, one of the city’s chief business thoioughfares. At
Lyell Avenue an oblique turn is made into Lake Avenue, and
from this point to the Ridge Road is a succession of handsome
residences and well-kept lawns.  Beyond the city limits the route
continues over the Charlotte Boulevard through a picturesque
section,  On the left is Kodalk
Park. IFarther along on the
boulevard the car passes St
Bernard's Seminary and IHoly
Sepulchre Cemetery.  About
two minutes' ride beyond this
is Riverside Station, opposite
which is Riverside Cemetery.

After this comies Charlotte
Village and then  Ontario
Beach. The entire route is

lined with magnificent shade
trees, which help to make the
ride cool and refreshing on the
hot summer days. The ride
is also free from dust and dirt,
as the strcets and houlevards
over which the cars run arc
constantly sprinkled.

Ontario  Beach, on the
shores of Lake Ontario,
about 714 miles north of Ro-
chester, is the most popular
lake resort in the State. It
offers attractions usually
found at the great scacoast
resorts. During the season
concerts are given afternoon
and evening by bands of na-
tional reputation, and free
vaudeville shows are¢ continu-
ally going on in the pavilions,
as well as spectacular outdoor attractions for entertainment.

From Ontario Beach to the west runs a trolley line along the
shore to Manitou, which is a favorite resort for picnickers, fish-
ermen and family outings. This is owned by the Rochester,
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ing Summerville are Windsor Beach and the White City, com-
prising a community of summer campers, whose long rows of
tents present a very pretty spectacle.  The ride to Windsor Beach

and Summerville from the city is through a beautiful section of
country, and follows the course of the river along the cast side.

CITY AT WINDSOR BEACH, LAKE ONTARIO

Many visitors tuke the Windsor Beach car from Rochester, cross
the river by ferry, and return over the Charlotte line, or reverse
the order, and thus gct a trip on each side of the city.

Sea Breeze is the suggestive name of a popular resort at the
point where Iyondequoit Bay connects with the lale. It has
been laid out in very attractive manner by landscape gardeners,
and as it possesses many natural advantages, it draws many pleas-
ure scekers, The Rochester & Irondequoit Railway Company,

which is leascd by the Rochester Railway Company, operates a

OLD PATHWAY IN SENECA PARK

Charlotte & Manitou Railroad Company, and is
route. It works in conjunction with the
Conipany.

‘ Summerville, on the opposite side of the river from Charlotte,
1s a popular resort, and offers as attractions a splendid clectric
fountain, the Paul Boyton chutes, and a bathing beach. Adjoin-

a very popular
Rochester Railway

LIGHTHOUSE, SODUS POINT

direct line to this point, from which steamers can be taken on
Irondequoit Bay to Newport. Glen Haven and other points,
or on Lake Onutario to Ontario Beach.

Glen Haven, one of the latest resorts in the neighborhood of
Rochester, is situated in a charming glen at the head of Ironde-
quoit Bay, on the Ine of the Rochester & Sodus Bay Railway.

=
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It possesses many attractions, and has splendid accommodations
for excursions and picnics, being surrounded by delightful groves
It has the advantage of being nearer to Rochester

on all sides.

[Vor. XX. No. 6.

som, the sight is most inspiriug. The next town is Williamson,
two miles beyond is East Williamson, and five miles further
Sodus—the most important town on the line, with a population

of 1800 persons. After leav-

o

.—. "'
'__‘,l , TN

ing Sodus the line parallels
the Rome, Watertown & Og-
densburg Railway as far as
Wallington, where it passes
under that road and turns to
the north. About three miles
beyond Wallington is Mar-
garetta Grove, a favorite re-
sort for picnickers. After this
a few minutes’ ride lands the
traveler at his destination in
the historic village of Sodus
Pomt. It is expected that
this road will eventually be-
come one of the most im-
portant parts of the system of
the Rochester Railway Com-
pany, as the freight and ex-
press service during the win-
ter and the pleasure traffic
i the summer months have
been rapidly developing since
the opening of theline. Sodus
has proved a very attractive
resort for Rochesterians.

At all points reached by the
trolley lines along the lake the
railway company has contrib-

SUMMERVILLE, AT THE MOUTH OF THE GENESEE RIVER

than any other of the summer resorts, the trip taking only thirty
minutes’ ride from the center of the city.

Sodus Bay, which, of all the resorts reached by trolley lines
from Rochester, is the farthest, is likewise one oi the most at-
tractive, as 1t affords many advantages which cannot be found
clsewhere. 1t 1s acknowledged to be the finest harbor on Lake
Ontario, and 1s protected by a splendid brealkwater. built by the
Government. The shores and islands abound with attractions
and beautiful scenery, and accommodation for pienies and excur-
sions are offered on every

uted generously toward fur-
nishing attractions and enter-
tainments, and this liberality
has resulted in largely increasing the patronage of these resorts
and the revenue of the street railway company.

e

Buenos Ayres Horse Road to be Converted

The Buenos Ayres Grand National Tramways Company, Ltd.,
British concern which operates about 50 miles of horse tram-

hand. A ride to Sodus Bay p
on a "Royal Blue Line” car |
of the Rochester & Sodus Bay
Railway Company, which 1¢
now controlled by the Ro-
chester Railway Company, 1
one of the most enjoyable
“trolley trips™ possible to find
anywhere. The line passes
through a fine residential sec-
tion as far as the Glen Haven
depot, and then makes a turn
to the left, and passes through
the outskirts of the city., Just
beyond the city the line runs
through a most picturesque
glen, and emerging from this
enters Glen Haven. Here a
turn to the right brings the
car through the bluffs. Iron-
dequoit Bay presents itself to
view for over a mile. Leav-
ing the bay and the main
power station of the company,
the route leads through the
Dugway, winding in and out
among the hills. This part of
the ride contains some of the

Femp o "‘MM-Q
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finest landscapc scenes to be
found on the line. The track
has been built for a consider-
abble distance along the Web-
ster Road and the Ridge Road, which was at one time the
shore of Lake Ontario. The first point of importance is the
village of West Webster, then three miles beyond is Webster, a
prosperous and thriving village of about 1200 people. Through
a beautiful farming section the line runs to Union Hill, a few
miles beyond which 1s Fruitland, and then Ontario Center and
Ontario. The landscape is ever changing; the road is lined with
splendid orchards, and in springtime, when the trees are in blos-

MANITOU BEACH, ON LAKE ONTARIO

ways, employing nearly 300 cars, in the city of Buenos Ayres,
Argentine Republic, is about to be equipped with electricity, ac-
cording to private advices just received from South America. J.
Hamden Wall, the general manager of the company, is now on
his way to London for the purpose of conferring with his direct-
ors on the subject. The consulting engineers of the company are
Sir George Bruce & White, of London. The company’s head
offices are at 6 Eastcheap, London, E. C,
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Plotting Speed-Time Curves—III

Y C. 0. MAILLOUX

Modified Curves.—Fig. 11 is reproduced for the purpose of
illustrating the modifications produced in the acceleration curve
and the distance-curve by various changes in service conditions.
The lower “A” curve is the same as the solid line curve in Fig 7
The lower “B" curve shows the change in the form of the accelera-
tion curve produced by the addition of a trailer-car to the motor car.
Tt bears a relation to the curve A similar to that of a curve for a
down grade of relatively high percentage, this relation being obvious
from the analytical principles previously set forth. The lower
curve, C, shows the acceleration which would be obtained if the
motors remained connected in series throughout the acceleration

cycle. The curves Fa, Fb, Fc, etc., are the corresponding distance
curves. In the case of both acceleration and distance curves the

upper line of each pair is that which corresponds to the next
higher gearing ratio. It should be noted that while the maximum
speed attainable is higher with an increased gearing ratio, yet the
initial acceleration is smaller. The two acceleration curves and
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only applies when the track
When it s
the

Sce. I Such a run curve, however,
actually is, or is assumed to be, straight and level
desived to make proper allowance for track curves and grades,
process of producing the run curve is no longer as simple.

Fig. 12 shows a “service’” run curve in which the speed line is
wmodified by grades only. It represents express service run No. 7,
running north, on the New York & Port Chester Railroad.

Fig. 13 shows a “service” run curve in which the speed line is
modified both by grades and track curves. It represents express
service run No. 11, running south, on the same line.

The latter curve has been specially selected as an interesting
practical example of speed-time curve plotting, ¢mbodying sub-
stantially all the features and complications which are usually met
witle in the plotting of such curves.

These two service-run curves form part of a large series of
such curves prepared for the aforesaid company during the last
year, under the joint direction of Mr. W. C. Gotshall, president of
the company, and the writer, to serve as the basis and also as the
corroboration of technical evidence regarding the enginecering
features and merits of the project of the company, as presented
in the hearing before the New York State Railroad Commission;
and they are here reproduced, together with some of the corre-

%0 :

V i T l 1 // / 2

o | — e B s e B e
=TT [ ‘ 57 7 B

60— 'D /‘A. ‘f ___—HI___;L_’:T_:_L 7( = ‘/[ ‘ = -3

—8B

SPEED(IN MILES PER HOUR.)

DISTANCE, IN MILES.

DIAGRAMS OF SPEEDS, DISTA'NCES ETC; |

---—-‘—-— CURVES— lcear RATIO 55 T0 41

CRIES 11.] ‘ [ ‘

| » COASTING &\BRAKE |

70 40 B | i |

| A = ACCELERATION, MOTOR CAR ALONE (EXPRESS TRAIN.] l f =
| [_u |8 = " [0 [ WATH TRAILER [LOCAL TRAIN] | =
no €= | MOTORS N SERIES |
w | D = OAS‘HNG CURVE [FOR ALL|TRAINS] -
1 | E = BRAKE n | o ‘ l
| _» | Fa=oisTance| run oN _curves A, _ L =
" F " noow ” B. | i B
" F 1 noo » Cc.
" FD= | *» COASTING " D. I~
" Fi= | 1 BRAKING ) " E. l | | 0
110 120 130 10 150 160 170 150 190 200 210 220 230 240 20 20 270
TIME, IN SECONDS. Street Ry Journal
FIG. 11

the two distance curves ecross in the figure at a point near the
bend or “knee” in the curve. This characteristic of the two curves
is the reason why the higher gearing ratio would be selected
wlen the lengths of run are relatively great, whereas the lower
gearing ratio would be selected when the lengths of run and the
time allowable for acceleration are relatively short.

Run Curves.—The process of plotting a “run” curve consists
in selecting and in bringing together properly certain determinate
portions of acceleration curves, drifting curves and braking
curves, constituting its component parts.

The operation of selecting and plotting the portions of com-
ponent curves aforesaid naturally involves a more or less com-
prehensive study of all the basie data, the peculiar features and
the specific conditions of the case, as well as the determination of
their influence and effects by reference to the principles of analysis
and synthesis previously considered; and it also requires the prac-
tical application of methods of plotting such as hereinbefore
deseribed. The operation of bringing together and of combining
the component curves involves the utilization of the distance-time
curve as a gage of the distance and time intervals corresponding
to each distinct portion of curve; and it requires some knowledge
of drafting room methods.

In a conventional run curve of the simplest form, such as shown
in Fig. 4, there are only three component parts (A, B, C), which
are easily combined together in the manner already explained in

Note.—The first instalment of this paper appeared in the STrREET RAILWAY
JournAL July 5, and the second part July 26, and contained Tigs. 1 to 10,
inclusive. '

sponding subsidiary curves, by permission of Mr. Gotshall. The
writer further takes this occasion to acknowledge many valuable
ideas and suggestions kindly given by Mr. Gotshall, and gladly
utilized in the preparation of this paper.

Tables I and II give the line data which are the basic data by
reference to which these two run curves were prepared. These
data were taken or calculated from the profile maps, location maps
and field notes of the preliminary surveys made of the entire line.
The first column gives the reference letters by means of which the
corresponding portion of the run curve in the figure may be
identified. Column II gives the lengths of the corresponding por-
tions of the total run in fractions of a mile. Columns III and IV
give the percentages of up-grade and down-grade, respectively.
Column V gives the track curvature, stated in track “degrees,”
the word “tangent” being synonymous with “zero degrees” (0°),
and being used to designate straight portions of track, all in ac-
cordance with the established practice in civil engincering.
Column VI gives the track curvature expressed in equivalent
percentage of grade. In Column VII the “net equivalent grade”
values are given, these values being the same as the grade values
given in Column III, for all portions on which therc are no track
curves, and being equal to the algebraical sum of the values given
in Columns IIT and VI for all portions of the run on which track
curves occur.

It will be noted that in the tables the total length of run is sub-
divided into as many portions as there are changes in track
gradient or in track ecurvature, each portion being tabulated
separately in a distinct line. Each of the lines in the tables cor-
responds to at least one “component” portion of the run curve.
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Some of them may correspond, as will be seen later, to two or
more such component portions. Thus, while the total distance
for run No. 7, amounting to 1.853 milcs, in Table I, is sub-divided
into seven distinct portions, each tabulated in a distinet line, ic wiki
be found that the corresponding run curve (Fig 12) is made up of
nine “component” portions of run. In like manner the eight dis-
tinct portions of the run (No. 11) tabulated in Table II, cor-
respond to fourteen “component” portions of run in Fig. 13,
The manner in which the aforesaid
line “characteristics” influence the form NEW ROCHELLE
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0.90 per cent. The data in Column VI giving the “equivalent
grade,” and in Column VII giving the “net grade,” show that the
advantage of the down-grade is partly offset by the increase in the
train resistance due to the track curve, the resultant effect being
the same as if the track were straight and had a down-grade of
only 072 per cent. instead of 090 per cent. The first portion
(O--1) of the service-run curve in Fig. 12 will, therefore, be the
same as the first portion of an acceleration curve, such as would
he obtained on a straight track having a down-grade of 0.72 per
cent. The net acceleration coefficients for this portion of the
curve may, it is obvious, be readily obtained from the “Chart of
Coefficients” (Fig. 9), and the corresponding time values can then
be obtained by reference to the “Chart of Reciprocals” (Fig. 10)
in the manner already fully explained.

The process of determining the co-ordinate points for the
portion of curve to be plotted has already been described fully
in the previous pages, and, therefore, need not be detailed further.
The co-ordinates of the curve having been determined and the
curve itself having been plotted and drawn, the next step is to
ascertain the exact point at which the first portion (0-A) termi-
nates. This is done by means of the distance curve, in the manner
already fully explained, and also illustrated by reference to Fig. 4
in the foregoing refercnce to the “distance-time curve.” The time
point at which the ordinate of the distance-curve, when measured
by the scale of distance, indicates a distance of 0.107 mile, repre-
sents the time point at which the first portion of the run-curve
(O-A) should terminate. A vertical ordinate line is usually drawn
from the terminal point A after it has been thus determined. The
end of the first portion of the run () corresponds to a speed of
41.8 m. p. h., and a time interval of 19 seconds from the time of
starting.

The second portion of the run has, according to Table I, a
length of 0.347 mile, with the same down-grade (— 0.90 per cent),
but without any curve. It begins at the speed point 4 (= 41.8
. p. h) and cends at the point B (=359.6 m. p. h.). The co-
ordinates for this portion of the curve are to be determined in
substantially the same way as for the first portion of the curve,
with the exception that the time values for all speed points higher
than 41.8 m. p. h. are the only ones which need to be determined.
After the curve has been plotted and drawn to a certain length

LARCHMONT

of the speed-time curve has already been 63
fully considered. In plotting a run
curve we nced, it is obvious, to consider,

in addition to these line data, the other
forces concernced in acceleration. If we
use the “chart” method, previously de- 3

scribed, we will need a “*Chart of Co-
efficients,” on which will be drawn the
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and the tractive-effort curve marked
“C", in Fig. 5, constitute the motor
characteristics, by reference to which
the curve of gross acceleration co-
efficients (1/), shown in Fig. 9, was pre-
pared. This curve (A7) is substantially
the same as was used in plotting the set
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given run are the first features 1'equi1'111g

attention. If the track curves occur at FIG 12

the beginning or at the end of the
run they usually impose no limitations on the speed. When they
occur at midway points on the run they will impose limitations
unless they are of relatively small degree. Run No. 11 furnishes
an instance of this kind, as will be seen later.

Service Run No. 7—(Fig. 12), begins with a portion, o.107 mile
in length, having a track curve of 4 degs. and a down-grade of

the point B, at which it should be cut off, is determined by refer-
ence to the corresponding distance-curve. The third portion of
the curve, as shown in Table I, is 0.521 mile in length, straight,
and on an up-grade of 0.364 per cent. The co-ordinates for this
portion of the curve are determined and plotted, and the terminal
point (€ =617 m. p. h.) is determined in the same manner as
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before. The relative flatness of this portion of the curve is both
the result and the indication of the cffect of the up-grade, the
relative gain in speed being, as should be expected, much less on
an up-grade than on a down-grade.

As the three portions of run-curve thus far considered cover a
little over one-half of the total distance, it becomes necessary, in
proceeding to plot the next portion, to anticipate and to deter-
mine two things: TFirst, the point at which the electric power is
to be shut off and at which the train will begin to coast: and,
second, the point at which the brakes will be applied. Both points
arc determined somewhat arbitrarily, and vary greatly in different
cases. It may be said that both are related to, and depend upon,
the time allowed for making the run, or, in other words, the
schedule speed required. The sooner the electric power 1s shut
off, the smaller, it is obvious, will be the amount of electric energy
consumed during the run. The cffect of cutting off the eclectric
power early is to increase the length of time during which the
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he the curve of minimum cincrgy conswmplion. 1t is desirable,
cven when the quickest time 1s to be made, to still make allowance
for a certain period of coasting between the time that the power
is shut off and the time that the brakes are applied. This gives the
niotorman a certain margin, for, il running behind, he can keep
the current on a little longer and reduce, or eliminate, the period
of coasting, while il running ahead, he can cut off the power
carlier, and increase the period of coasting. In the service run
under cousideration (Fig. 12) the acceleration is continucd on
entering the fourth portion of the run (C to ) until the point D,
distant 0.152 mile from the point C, has been attained. At the
point D (=633 m. p. h.) the current is shut off and the train
begins to drift. In this particular case it was decided to let the
coasting continue until the speed became reduced to 55 m. p. h,
at which point (/%) the operation of braking is to begin. The
fixing of the braking point has the cffect of also fixing the point
D, at which the current is to be cut off. This is due to the fixed
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train must drift or coast, and also to lower the speed at which the
brakes must be applied, in order to cover the same given total
length of run. When economy is an important consideration it
is obviously desirable that the amount of coasting should be
greatly increased, and that thc braking should begin at as low
a speed as possible, for, the greater the amount of speed reduction
obtained by drifting or coasting, and the lower the specd at which
the brakes are applied, the smaller the momentum of the car at the
time of braking, and, consequently, the smaller the amount of
energy dissipated by friction during the operation of braking.
When time is an important consideration, however, as in the casc
of a rapid transit or express line, it becomes necessary to sacrifice
economy in order to gain time. In such cases we must shorten
considerably the period of time during which the train will coast,
and we must begin the operation of braking at a much higher
speed. It may be desirable in fact to reduce the period of braking
until it is virtually eliminated, the brakes being practically put on
at the same instant that the power is shut off. A run-curve made
under those conditions will be the curve corresponding to the
minimum time of run for that particular case, although it will not

relation Dbetween the form of a spced-time curve and the area
cnclosed by it, and also to the fact that this arca, as pointed out in
Appendix A, is equal to and serves to measure the distance cov-
ered by the train in the corresponding time interval.

The fourth portion (C to ) of the run tabulated in Table I will,
therefore, correspond to two "component™ curves, one being an
acceleration curve (C-D) and the other a drifting curve (D-E).
The acceleration curve is to be determined and to be plotted in the
manner indicated [or the preceding portions. As the point D is
not known and has 1o be determined, it will be necessary to plot
the curve to some arbitrary length, such as may be deemed suf-
ficient for the purpose. If too long the excess can be erased; if
oo short, it will have to be lengthened.

The point D, at which the drilting begins, cannot be determined
until we ascertam how much distance will be covered by the train
while braking from the speed of 55 m. p. h., which, as already
stated, was fixed as the point at which the operation of braking is
to begin. It will be necessary, therefore, to determine and even
to plot out the braking curve before plotting the drilting curve
itself.
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In plotting the braking curve we have to work backwards, so
to speak, for we must, of necessity, begin with the last portion.
According to Table I the last portion of the run is straight, on a
-+ 0.122 per cent grade, and is .063 mile in length. We neced to
determine, first, the speed at which the train would be running at
the time of entering this portion; second, the time consumed in
running through this portion. This case corresponds exactly with
the first brake-curve problem discussed in Appendix D. The
equations (¢) and (f) therein obtained for the speed and time
values will exactly apply in this case. The speed will be:

y= V 7200 k s (e)
and the time will be:

7200 k s
e [/ ****** = ()

in which

y = the initial braking speed for that portion of the run.
o = the time interval for that portion of the run.

I = the net or resultant retardation coefficient.

s = the length of the corresponding portion in miles.

= .063 mile, in this case.

The value of the retardation coefficient, k, when calculated by
the formula given in equation (X), will be found in this case to
be:

bt = 1.647 + (0.01008 x 0.122 x 20) = 1.674

Substituting the proper values in cquation (e) we have:

¥y = V 7200 x 1.674 x .063 == 27.6 m. p. h.
(which is the speed at the point /{); and the time, by equation
(f), will be:
27.6

— 16.5 seconds.
1.674
We next proceed to determine the co-ordinates for the portion
of run (G H) immediately preceding the last portion.
The case corresponds ‘exactly with Problem 2 in Appendix D.
The initial speed (at the point G) will be:

V=V 7200 K s + a* (1)
where
} = the entering or initial speed,
a = the leaving or final speed,
§ = the distance,
k= the net coeflicient of retardation.

The final speed (a) will obviously be the same as the initial
speed ¥ (= 27.6 m. p. h.) for the last portion of the run.

The distance from Table T is

s = .065 mile.
The net retardation coefficient for the “equivalent” grade given
in Table I, Column VII, will, by equation (.X'). be .
k= 1.647 4+ (.212 x .20 x 0.01098)
= 1.004
Substituting these values in equation (1) we will have:

}' = V 7200 x 1.604 x .065 + 759.3
39.4 m. p. h.

= V7927 + 750.3
(which is the speed at the point G).
The time interval corresponding to this portion of the run
will be:
V—a
= (1)
k
30:4 == 27.6
= S = 6.97 seconds,
1.604

or, practically, 7 scconds.

The speed at the point G being only 39.4 m. p. h., as already
seen, it follows that the braking must have begun before the train
enters upon the portion G H. The next step, therefore, is to de-
termine how much of the portion (£ G) preceding the portion
G H will be covered by a train when braking a long enough time
to reduce the speed from 55 m. p. h. to 30.4 m. p. h.
corrzsponds exactly with problem 3 in Appendix D.
for the distance traveled is

This case
The formula

1% — a®
§ = ()
7200 kb
where
1" = the initial braking speed.
a = the final braking speed.
k — the net retardation coefficient.
s = the distance traveled while braking from speed “}” to
speed “a.”

The net equivalent grade (Column VII) being the same for this
portion as for the last portion (H I), the net retardation co-
efficient will also be the same, or k = 1.674.

STREET RAILWAY JOURNAL.

[VorL. XX. No. 6.

Substituting values in equation (m) we have:
55" — 39.4°
§ = ——— — .122 miile
7200 x 1.674
which is the length of that part of the portion of run E G.

This, as we find from Table I, is not the whole of the portion of

run £ G, which is 0.183 mile long. The difference, which is

0.183 — 0.122 = 0.001 mile,
represents distance covered by the train before the braking begins,
or, in other words, while the train is still drifting. Hence the
portion of run £ G must be represented in the run curve by two
“component” curves, one (E F) being a drifting curve and the
other (FF ) being a braking curve. The time interval correspond-
ing to the portion F G is calculated in the same manner as for the
portion G H by means of formula (i). Its value is
55 — 394
r— ——— = 9.3 seconds
1.674

The next step is to plot a portion of drifting curve from which
the portion £ I may be cut off. This can be done by the chart
method, using the curve Q on the chart of coefficients. We may
begin plotting from a slightly higher speed, say 57 m.p.h. or 58
m.p.h., and plot the curve downward with positively increasing time
values, in the usual way, until the speed line comes down to 55
m.p.h.—where the drifting ceases.

We may, however, plot the drifting curve in the opposite direction
or “‘backwards,” as it were, starting from the lower speed limit (55
m.p.h.), and continuing upward and backward until the length of
the portion plotted is sufficient to represent a little more than the
distance required to be covered. With a little practice, it is as easy,
by the chart method to plot a curve “backward,” as it is to plot it
“forward.” This is one of the incidental features and advantages
of the method. The modus opcrandi, when plotting barckward, is,
in reality, exactly the same, but the order is reversed. In plotting
a drifting curve “forward,” the retardation coefficient values would
be taken from the chart of coefficients in the order of descending
speed values, or from right to left, and the summated values would
be reckoned and plotted in the right-hand direction, like positive
abscissae. In plotting “backward,” we merely reverse this order;
the retardation coefficients are taken from the chart of coefficients
in the order of ascending speed values, and the summated time
values are to be reckoned and plotted in the left-hand direction, as
if they were negative abscissae.

The curve having been plotted (on a separate sheet), the next
step is to determine the “entering” point (E), at which it should
be cut off. This is to be done, as in the case of the three portions
of acceleration curve (O to C), by reference to the distance curve
corresponding to this drifting curve. The initial or entering speed
(at the point £) is found to be 56.4 m.p.h.

We now come to the final and somewhat difficult operation of
making the “joint” or connection between what might be termed
the “acceleration end” and the “retardation end” of the run curve.
This joint occurs, as already seen, at a point D, on the portion C E,
which point is, itself, to be located. It is necessary in this case
to operate from both ends of the portion of run C E. For this
purpose we need an acceleration curve suitable for the beginning of
this portion, and a drifting curve suitable for the end thereof.
Suppose we plot, in accordance with the data given in Table I, for
the portion C E, on separate sheets of tracing paper or of tracing
cloth, two distinct speed-time curves—one being an acceleration
curve whose “beginning” or lowest speed point is the same as the
speed at the point C (=59.6 m.p.h.)—the other being a drifting
curve, whose “end” or lowest speed point is the same as the speed
at the point E, (=56.4 m.p.h.); and suppose the distance curve
for each speed-time curve to be also drawn on the same sheet there-
with. If the two sheets be placed in correct ordinate relation with
a straight line serving as the axis of 4 for both curves, the accelera-
tion curve being placed at the left and the drifting curve at the
right, and if they be then moved toward each other until they be-
come partially superposed, the upper ends of the two curves will
cventually come in contact; and if the sheets continue to move
toward each other, the point of intersection between the two speed-
time curves will gradually become lower until it corresponds exact-
ly with the right speed point D, at which point the motion should
stop. When the two curves are in this relation, they will precisely
represent the portion of the run C D E shown in Fig. 12, and it will
be found by reference to the distance curves, that the aggregate
distance corresponding to the two component curves C D and D E
will be exactly 0.567 mile, as given in Table I. It is evident that
if the curves were made to intersect at a point higher than the point
D, the aggregate area, and, consequently, the aggregate distance
covered by the two curves, would be greater, whereas, if the curves
were moved closer together, thereby bringing the point of intersec-
tion below the point D, the area enclosed, and, consequently, the
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distance covered, would be smaller. The point D, is, therefore,
the only one which meccts the condition. It will be found that the
acceleration portion, C D, ends when a speed of 63.3 m.p.h. has
been attaincd, and a distance of 0.152 mile has been covercd, the rest
of the distance (0.415 milc), being covered while drifting from
this speed to the entering speed at the point E, (56.4 m.p.h).

The component curves C D and D E having been determined,
thcy can now be plotted on the same sheet as the preceding por-
tions of the run curve. The portion E F, plotted on a separate
sheet, may now be transferred to the same sheet. The portions
of braking curve, F G, G H and [1 I, being straight lines, can be
readily plotted by reference to the data calculated in the manner
previously indicated. Thus, the point G corresponds to a speed of
39.4 m.p.h. and a distance of 9.3 seconds from the ordinate of the
point F. In like manncr, the point /{ corrcsponds to a speed of 27.6
F. 1In like manner, the point I corresponds to a speed of 27.6
nm.p.h., and a distance of 7 seconds from the ordinate of the point
G. The terminal point [ occurs at a time distance of 16.5 seconds
from the ordinate of the point 1.

Service Run No. 11 (Fig. 13).—A glance at the curve shows that
it has two ‘“notches” and three “crests,” 4, B, C, indicating three
distinctive acceleration cycles. The acceleration in the first cycle
lasts from the time of starting until the speed point C (56.35
m. p. h.) is attained, after which the train drifts as far as the point
D (53.2 m. p. h.), and then brakes as far as the point E (25
m. p. h.), where the second cycle begins. The acceleration in the
second cycle continues until the speed has risen to the point F
(35 m. p. h.), after which the train drifts to the speed point G
(31.1 m. p. h.), where the third cycle begins, with acceleration
continued to the speed point K (56.2 m. p. h.), followed by drifting
to the point L (54 m. p. h.), at which point the final braking
begins, being continued to the end of the run (N).

The striking difference in outline between this run curve and
the run curve shown in Fig. 12, is due to the restriction imposed
upon the speed by a track curve of relatively short radius (7° 10"),
which occurs in the portion E H, about midway, in this particular
run. It will be found by reference to thc line data in Table IT,
that there are two track curves in this run. The first track curve
(1° 30") occurring in the portion 4 B and tabulated in the second
line in Table II, does not impose any limitations on the speed, such
track curves being considered safe at any speeds below 60 m.p.h. In
the case of the second track curve (7° 10"), however, it is necessary
to restrict the speed considerably. Tt was decided in this particular
case that the speed on entering this particular track curve ought
not to exceed 25 m. p. h., and that the speed ought not to exceed
35 m.p.h. while running on the curve, excepting toward the end,
where it would be allowable to allow the speed to rise as high
as 40 m. p. h. while running out of the track curve. This restric-
tion, it will be readily seen, accounts for the notch at the point E,
as well as for the crests B C, in the run curve. This case is an
interesting illustration of the important modifying effect pro-
duced on the service-run curve by a track curve of relatively small
radius occurring at a midway point in the run. The track curve
is, in this case, the primary cause for the two supplemental
accelerations required in this particular scrvice run, each of which
involves an application of electrical energy to the train, and, con-
sequently, occasions a material increase in the energy consump-
tion required for the run, as will be found later on plotting the
energy in-put curves.

When the service run has but a single cycle, as in Fig. 12, the
plotting must of necessity begin with the very first portion. When
it has several acceleration cycles, as in this case, if the speed value
at the beginning of the second or third cycle is determined, or
arbitrarily fixed, it is possible to begin the process of plotting at
one of these cycles. Thus, in this particular case, the speed being
restricted and set to 25 m. p. h. at the point E, corresponding to
the point at which the train enters the sharp track curve, it would
be possible to begin the process of plotting the run curve from the
point E instead of from the point O. Advantage may be taken of
this fact when it is desired to do work quickly, and to apportion
it among as many persons as possible. In this case we shall
follow the usual practice and assume that the.curve is to be plotted
by beginning at the very first portion (O A).

The operation of plotting the run curves is susceptible of being
still further simplified, especially when the run curves are plotted
and drawn on a relatively large scale, by a “method of interpola-
tion,” which the writer has used considerably, with success and
satisfaction. The method is specially useful when the number of
run curves to be made is large. For the purpose of giving an
example illustrating the nature and practical use of the method,
it will be assumed to be the method used in plotting the service-
run curve shown in Fig. 13.
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New York’s Transportation Needs

.

Mayor Low’s weekly lettcr, July 31, discussed the transporta-
tion facilitics of Ncw York and the improvements and extensions
which, in his estimation, would be required to sccurc the unifica-
tion of the several boroughs that will be nccessary to carry out
the spirit of the cnactment which made possible the grcater city.
These requirements arc considercd under thrce gencral headings,
namcly:  Inter-borough communication betwecn Manhattan
Island and Long Island, communication with Manhattan Island
from the north, and thc improvement of the city’'s commercial
facilities in connection with the development of the water frout of
Manhattan Istand. These fcatures of the letter which relate par-
ticularly to intramural service arc reprinted hcrewith:

When the Brooklyn Bridge was dcsigned it was intended, from
the railroad point of view, to bc a bridge with shuttle trains pass-
ing to and fro upon it. In the process of time it has become a
railroad thoroughfare—wholly so as to trolley cars, partly so as
to the bridge railroad proper. Onc need not be a prophet to be
able to foresee that its destiny is to become, from this point of
view, wholly a thoroughfare. Two conclusions flow from this
situation: First, that the suspended structure of the Brooklyn
Bridge should be rebuilt as soon as possible to adapt it to the
largest possible use as a railroad thoroughfare; second, that all
the other East River bridges must be treated as railroad thorough-
fares—that is to say, thcy must not only arrive, they must lead
somew here.

These conclusions may be briefly amplified. There are certainly
very few, if any, railroad bridgcs in the country twenty years old
that have not been rebuilt, at least once, in that interval, and, in
some instances, twice, to adapt thcm to the demands of modern
use. The towers of the Brooklyn Bridge and the cables and
anchorages of it are equal to any demands that may be made upon
them, but the suspended structure cannot do any more than it is
doing now. Were this suspended structure to be rebuilt to comply
with modern conditions, six car trains could be run instead of
four car trains; in other words, the train capacity of the bridge
would be increased 50 per cent. T believe this work can go for-
ward without interfering with the use of the bridge. It ought to
be planned for at once, and put under contract as early as possible.
The estimated cost is $2.000,000. With this work completed we
should have a modern railroad bridge instead of one twenty years
old.

But, as T stated, a railroad thoroughfare not only ought to ar-
rive; it ought to lead somewhere. Now, where in Manhattan
should those East River bridges lead? The Brooklyn Bridge in-
contestably ought to lead south to the financial districts and across
the city to the Hudson River ferries, and also north via Center
Street and other streets to the Williamsburg Bridge. This would
enable it to place Brooklyn in touch with a large district of Man-
hattan and with the New Jersey ferries. The southern connec-
tion can wait, but I think it will come. In the meanwhile the
northern connection is immediately important, because it will not
only increase the value of the Brooklyn Bridge, but it will also
bring the Williamsburg Bridge (which ought to be open by Oct.,
1903,) in touch with the City Hall, thus making that bridge, in its
turn, a railroad thoroughfare. The same connection will, of
course, unite the two bridges, and it seems to me possible, should
it be thought desirable, that if the southern connection should
one day be built for the Brooklyn Bridge trains from the Wil-
liamsburg Bridge could also make use of it.

The Manhattan Bridge runs from a point near the junction of
Fulton Street and Flatbush Avenue, in Brooklyn, to the neighbor-
hood of Canal Street and the Bowery. The railroad of this bridge
ought to be carried across the city in such a way as to give con-
tact with the West Side elevated roads, as well as with those upon
the East Side.

The Blackwell’s Island Bridge should be brought into imme-
diate communication with the City Hall.

The connection between the Brooklyn Bridge and the Wil-
liamsburg Bridge, if the detailed studies show it to be practicable
should be made underground, as proposed by Mr. Parsons in his
recent report. The railroad outlet for the Manhattan Bridge must
be either underground or by elevated road, as further study may
dictate: for Canal Street is a broad thoroughfare, entirely given
up to business. So far as the Blackwell's Tsland Bridge is con-
cerncd, this bridge terminates at Second Avenue, so that it could
easily be connected with the Second Avenue railroad, and that
road should be brought to the City Hall. It is clear that the
natural agent for using the Blackwell’s Island Bridge as a railroad
thoroughfare is the Manhattan Railroad Company, and the natural
agent for using as railroad thoroughfares the Brooklyn Bridge,
the Williamsburg Bridge and the Manhattan Bridge, is the
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Brooklyn Rapid Transit Company. So also is this latter company
tlie natural agent for using the second Brooklyn tunnel, which
ought to be located, as far as possible, to meet its views; provided,
always, that these two companies will do their part in developing
this thoroughfare traffic. They can hardly be expected to pay full
interest on these costly bridges, for the bridges serve other pur-
poses than that of railroad thoroughfares; but it ought not to be
impossible to reach an equitable adjustment of the sum to be
paid for the use of the bridges, and these companies ought to pay,
as the subway company does, for the cost of the connecting links;
that is to say, the travel that uses the bridges ought to pay its
way, precisely as the travel does that uses the subways.

It may seem strange to some that I have said so much about the
Brooklyn Bridge without alluding to the unseemly and dangerous
crowding of the trolley cars. I am not indifferent to this crowd-
ing; but the fact is that it is an incident of conditions that cannot
be removed by temporary treatment. Only such a comprehensive
treatment of the subject as T have outlined will do away with the
present crowding at the Manhattan end of the Brooklyn Bridge.
I think it is true that 2 moving platform would carry double thc
number of pcople of the present bridge railroad; but it would be
reverting to the old idea of the bridge as a thing complete in itself
instead of as a railroad thoroughfare. Neither do I think it good
judgment, if it can be avoided, to abandon, even temporarily, a
single fare between the boroughs. I am quite confident that the
moving platform should not be resorted to, except in cases of
necessity or except in response to a popular demand. The part
of wisdom, I am sure, is to go ahead with the plans for permanent
relief as soon as possible. If I am asked what, then, is to happen
next winter, when the dangerous and unseemly crowding again
appears, I can only say that this must be overcome, as far as prac-
ticable, by suitable regulation, unless still further study should
show that additional trolley loops can be installed without inter-
fering with the bridge railroad platform. If no new loops can be
made, the Rapid Transit Company must be called upon to remove
some of the many lines that now use the bridge, so as to reduce
the overcrowding. Thus far no practicable plan has been brought
to my attention.

The key of this situation, so far as it is an unsolved problem, is
the New York Central & Hudson River Railroad. It is a for-
tunate thing that no legislation affecting the Grand Central
Station was had last winter, for legislation hurriedly prepared and
passed under pressure of a feeling of panic can seldom be suf-
ficiently matured to deal wisely with such a problem. When the
Legislature was in session the New York Central Company was
under the impression that it could not undertake to change the
motive power of its through traffic from steam to electricity for
many years to come. It advocated then plans for a change of
power for its suburban traffic which called for a loop under
Madison Avenue and various other streets.

Since the adjournment of the Legislature [ have kept in close
touch with this question, and I am now authorized by the presi-
dent of the New York Central Railroad to say that his road is
ready to enter into a stipulation with the city, if the city will ap-
prove the changes which they now wish to make at the Grand
Central Station, to substitute electricity for steam, not only for
their suburban, but also for their through traffic, and that they
will sign a contract for the erection of power houses adequate
for both of these purposes immediately after thc approval by the
city of their terminal plans. Nor is this all that has been gained
by a more careful study of the problem.

In rcsponse to my suggestion that there ought to be some point
or points in the Borough of the Bronx at which passengers could
change from their suburban and through trains to the subway and
to the various elevated roads running south, the company has
given me its assurance that the city can command its most earnest
and energetic co-operation in developing such a center, or centers,
as may be deemed best, north of the Harlem River. This attitudc
on the part of the company seems to male it probable, though,
perhaps, not entirely certain, that it will not bc necessary to carry
any loop under Madison Avenue; thus relieving the former of one
of its most serious objections.

In other words, all that the railroad company asks of the city
now is to be permitted to throw the western roadway of Park
Avenuc, below Fifty-Sixth Street, into the approach to its yard;

and to close certain portions of the cross strcets that “will be.

wholly enclosed within its yard as the company proposes to en-
large it. The railroad company has bought substantially all of the
property affected by thcse changes and proposes to give to the
city a new roadway for Park Avenue, adjacent to its present one
and of equal width, and to pay the city for all the streets that may
he closed in connection with its yard. This matter will be brought
before the proper boards for action in September.
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The city has ample power, under the charter, to do a large part
of what is asked. If more power is necessary to complete the
work, that can be had next winter by enlarging the powers of
the city, instead of the railroad. This will avoid the difficulty of
passing a general law to deal with a very special situation. The
railroad company must, of coursc, get legislative authority to
change its motive power from steam to electricity, but there is no
doubt that this authority can be had for the asking. A law should
also be passed, which was overlooked last winter, compelling thc
New York, New Haven & Hartford Railroad to make the same
change, so far as it continues to use the Grand Central Depot.

In this connection I have stipulated that an arrangement shall
be made at the same time which shall provide definitely for the
removal of every grade crossing now maintained by the New
York Central Company within the limits of the city.

The matter of the Grand Central Depot being disposed of,
every effort should be made to develop, north of the Harlem, onc
or more union stations to serve the needs of the traveling public.
It is one of the greatest merits of Mr. Parsons’ plan for carrying
the railroad of the Brooklyn Bridge underground that it makes,
near the City Hall, a union depot for bridge trains, for the sub-
way and for the elevated roads of the East Side. If a similar
common center were developed north of the Harlem T think it will
be apparent how greatly the convenience of the traveling public
would be subserved, only in the north I should hope that the
conditions will make it possible to bring to one or another of
these points not only the elevated roads of the East Side, but those
of the West Side as well. It is not easy to accomplish this at the
City Hall, where the conditions are so much more rigid, but north
of the Harlem it ought to be entircly possible. I am confident
that if the various railroad companies concerned will co-operate
with the city this result can be brought about in the near future.

The East Side subway, already being planned for, should, of
course, be carried to completion as early as possible; and neither
should the Jerome Avenue extension, already approved by the
Rapid Transit Commission, be forgotten.

It does not seem necessary to discuss at length the desirability
of carrying the existing subway on Broadway from Forty-Second
Street down to the Battery. That is a development that must
come in the not distant future. T only wish to express one
thought, at the present time, in connection with it; and that is
that pipe galleries shall be provided for on such an ample scale
that the surface of Broadway, after this work is completed, will
never have to be disturbed again, in any future that can be fore-
seen to-day. This seems to me to be almost an essential condition
for permitting this work to be done.

The improvements already madc by the Dock Department and
those that are about to be begun provide not only for a largc
number of modern piers, but also for an exterior street 250 ft. in
width. This street is already completed, with unimportant breaks.
from Cortland Street to Gansevoort Market, and it will soon be
completed as far as Thirty-Eighth Street. This street is wide
cnough to permit of the erection. without disadvantage to any-
body. of an clevated railroad having a spur, if desired, running
down every pier. Such an elevated railroad might easily be car-
ried from the lower part of the island up to a point where it
reaches the right of way of the New York Central & Hudson
River Railroad, at Thirtieth Street.

If the Pennsylvania tunnel franchise should be granted it would
not bhe difficult to make a conncction between the Pcnnsylvania
system and this exterior road. The result would bc a railroad
directly connecting every picr upon the West Side of Manhattan
Island with the New York Central and the Pennsylvania Railroad
systems.

—t o —

Settlement of Chicago Labor Troubles

When employees of the Chicago City Railway Company re-
cently perfected their organization they submitted certain de-
mands to the officers of the company, which the officials refused
to grant. The local division of the Amalgamated Association of
Street Railway Employees discussed the matter until an agree-
ment was entered into whereby the points of difference were to be
held in abeyance pending a considcration of the questions involved
by three arbitrators. The motormen and conductors on the
trolley lines demanded 28 cents an hour, in lieu of 21 cents, and
pointed to the fact that the cable operators on the Cottage Grove
Avenue line were receiving 30 cents an hour, and those on the
State Street system 28 cents. A compromise was reached where-
by the rate of wages was raised to 24 cents per hour, beginning
6o days from the period of instruction.
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Meeting of the International Tramway Union

The International Tramway Union, the official title of which is
the Union Internationale Permanente de Tramways, held its
eleventh meeting at London June 30 to July 4. 'This association
was organized some seventeen years ago, and since that time has
held a series of eleven congresses in various Europcan capitals,
viz.: Berlin, 1886; Vienna, 1887; Brussels, 1888; Milan, 1889;
Amsterdam, 1890; Hamburg, 1891; Buda-Pesth, 1893; Cologne,
1804 ; Stockholm, 1896; Geneva, 1898 ; and Paris, 1900. The recent
meetings have been held every two years, instead of every year, as
with the American Street Railway Association. The Union num-
bers among its mcmbers representatives from tramway companies
and others interested in electric traction from practically every
European country, but up to within recently its greatest memiber-
ship has been from the Continental countries in Western Europe,
viz.: France, Germany, Belgium, Holland, Switzerland, Austria
and Italy. The congress held in London last month was the first
cver conducted on English soil, and was upon the invitation of the
Tramways & Light Railways Association of Great Britain. There
was a large and representative attendance, the number of delegates
from countries outside of England being more than 140. The mect-
ings were very successful, both from the standpoint of attendance
and results secured, and through the hospitality of the hosts, the
Tramways & Light Railways Association, the social features of the
convention were very enjoyable. The meetings were held at Ber-
ner’s Hall, in Agricultural Hall, Islington, and in connection with
them was a very large exhibit of electric railway apparatus of all
kinds in which most of the prominent English manufacturing firms
and many American companies participated. Seveial other tram-
way meetings were held in the same building during the con-
tinuation of the exhibit, such as that of the Association of Munici-
pal Tramway Managers of Great Britain, and that of the Incor-

porated Municipal Electrical Association, composed of niany mu-

nicipal electrical engineers and superintendents resident in Great
Britain, so that the sessions were well representative of all the tram-
way interests of Lurope.

The congress of the International Tramways Union was, of
course, the one in which the principal interest centered. The ar-
rangements which had been made for entertaining the congress
were most complete and reflected the highest credit upon Mr.
R. H. Scotter, chairman of the FEntertainment Committee;
Mr. Ernest Benedict, the secretary of the Tramways & Light
Railways Association; the Entertainment Committee as a whole,
and all who contributed to the comfort and entertainment
of the delegates during their stay in London. The corona-
tion festivities which were to have occurred the week before
the meeting of the association, and other incidents, including
the unfortunate illness of the King, which could not have been
foreseen when the date of the meeting was selected, threatened
at one time to interfere with the success of the meeting, and added
greatly to the labor of the hosts of the Union. The fact, however,
that all the arrangements, as planned, were carried out most suc-
cessfully is a most striking testimonial to the energy and ability of
the gentlemen composing the local committee. Even the complica-
tions introduced by the use of three differcnt languages by the
speakers were successfully overcome. Hitherto, in the meetings of
the Union, while the official language has been French, the pro-
ceedings have been conducted in both French and German. This
year English was also introduced, and all of the papers presented
to the congress were translated and printed in English, ready for
distribution to the delegates before the opening of the convention.
This fact, together with the careful translation into English of an
abstract of the speeches made in German and French by the differ-
ent delegates, added greatly to the ease with which the American
and English members were able to follow the discussions.

In the issue of Aug. 2 an account was published of the meet-
ings of the two English Associations. The space available this
week will not permit the publication of an abstract of the entire
proceedings of the International Union. A portion, therefore, is
given this week, and the rest will be published in an early issue.

MONDAY, JUNE 30

The official opening of the congress and of the exhibition oc-
curred at 12 o’clock on June 30, when the delegates to the meeting
of the International Union were cordially welcomed to London by
the Right Hon. Gerald Balfour, M. P., president of the Board of
Trade. The chairman of the meeting was Sir Charles Rivers Wil-
son, president of the British Electric Traction Company, who, after
a few words of welcome, introduced Mr. Balfour. Replies to the
speech of the latter were made by Mr. Janssen, president of the
International Union, and Mr. Scotter, chairman of the congress
committee of the International Tramways & Light Railways Asso-
ciation, after which the delegates adjourned to a sumptuous lunch
provided by the members of the tramways committee. After lunch
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the delegates entered brakes and visited the principal objects of
interest in the city of London, including the Guildhall, Tower
Bridge and Mansion House. In the evening a reception was ten-
dered the Union at the Institution of Mechanical Engincers at
Storey’s Gate, St. James’ Park. The guests were received by Sir
C. Rivers and Lady Wilson, President Janssen and Mr. and Mrs.
Scotter and werc entertained by music from the Viennese band, and
by a biograph exhibition. Among the views thrown on the screen
during this part of the entertainment were several representing the
opening of the road of the London United Tramways Company.

TUESDAY, JULY I

The sessions at Berner’s Hall were opened at 9.30 a. m. by Presi-
dent Janssen.

The president said that at the opening of the meeting of the
congress in London he wished to thank the various govern-
ments who had been kind enough to honor them by sending
representatives, and he cordially welcomed the various repre-
sentatives who had accepted the invitation to be present. They
were particularly honored to sec among them so many men
distinguished in the industry in which they were interested.
Their prcsence was greatly appreciated, and he trusted that as
the result of the deliberations of the congress, those who had
gathered together would carry away a great mass of useful in-
formation and data. Proceeding, Mr. Janssen deplored the death
of several of their prominent members who had passed away
since they met in Paris, and he also referred to the honors
which had been conferred on several of their members. Mr.
Nonnenberg had given up the position of secretary-general of
the union, which he had filled to the great appreciation of the
committee,” and Mr. Janssen paid a very high tribute to the
talent and devotion the late secretary had shown in carrying
out the duties of the office. Alluding to the organization and
working of the union, he said their aim was to make the union
of the greatest possible service to the members in many ways.
There were branches in_each country, and they were making
arrangements for the collection of accurate and complete in-
formation from the various branches, which would be of the
utmost use to those who were engaged in the tramway industry.
He thought they were all agreed that this was a most desirable
step to take, for there was no doubt that tramway work was de-
veloping at a great pace. FEach one of them had something to
learn from his neighbor, and they were fortunate enough to
be engaged in an industry in which they could all furnish one an-
other with useful information. In many industries and trades
there werc secrets which could not be divulged, but, fortunately,
that was not the case with the tramway industry, and, as he had
said, every one could probably be of assistance to some one
clse.  To this end, therefore, they had established a general
secretariat of the International Union, and from his office all mem-
bers could obtain the information which was collated, technical or
otherwise, which might be of use to them in the working of tram-
ways and light railways. (Applause.) All such information would
be gladly placed at the disposal of any member, but he would ask
them to bear in mind that any service ot this kind should be recip-
rocated, and they should all be ready on their part to furnish any
information to the office which was required. It was also most im-
portant that all the data should be collated on a uniform basis, so
that useful and accurate comparisons could be made. What this
basis should be they would have to settle. Another important func-
tion of the international secretary would be to collect information
as to the legislation in different countries affecting them, and that
would be most valuable to the members. They would also collect
together various legal decisions affecting the industry. In con-
clusion, Mr. Janssen made a strong appeal to those present to co-
operate in giving all the assistance possible to the office, so
that the undertaking might be made a great success.

Sir Charles Rivers Wilson, G. C. M. G., C. B., then took the
chair. He said that it was with a good deal of shame that he
had to acknowledge that although this was the twelfth congress
it was the first held in this country. He felt that it was not
the fault of the union, neither was it the fault of the British
tramway industry. In his opinion the fault lay elsewhere. He
felt that the British prided themselves on this being a land of lib-
erty, but he thought that liberty might be abused, and in his opinion
liberty in this direction had been abused, and had been used to op-
pose the advance of the industries in which those present were par-
ticularly interested in. To the foreign members present he wished
to say how delighted he was to see them, and thought that the effect
of thecongress would be decidedly helpful with the government. The
effect produced on Mr. Balfour, who honored them by opening the
exhibition, would, he thought, be very helpful in helping on the
interests which they all had at heart. In conclusion, he said he
trusted that the kindly and friendly intercourse which had been
going on between members of the congress since their arrival would



206

continue, and that firm friendships of different nationalities would
be one of the outcomes of the congress. (Cheers.)

Mr. Lavalard, of Paris, then read a paper on “Transfers.” An
abstract of this paper follows:

TRANSFERS

In Paris, a considerable time before the creation of tramways,
transfer tickets were used upon the omnibuses.

This regulation dated from 1834. It was devised by the old
Entreprise Générale des Omnibus, under the management of MM.
Moreau-Charlonet et Feuillant at the suggestion of a shareholder.
At that time the public transportation service in Paris was con-
ducted by thirteen companies, having different names, such as the
Entreprise Générale des Omnibus, Constantines, Favorites, Hi-
rondelles, Batignolaises, Gazelles, Béarnaises, etc.
transfers were established between the lines of the boulevards
and those of the Barriére du Tréne (which is a continuation of
the former, starting from the Bastille), by the Entreprise Géné-
rale des Omnibus.

The system, having given good results, was successively applied
to the other lines of the same society, and to the lines of the
other companies we have named, and, finally, it was adopted not
only for the lines belonging to one company, but for those of
different companies.

While, in the year 1861, out of 76,000,000 passengers, more than
12,000,000 were passengers with transfer tickets; in 1g9o1, the
Compagnie. des Omnibus alone distributed 87,664,358 transfer
tickets out of 266,935,012 passengers carried. This figure was
made up of 85,600,234 tickets for inside places—that is to say,
those issued without extra charge—of which only 38,543,200 were
utilized, or 45 per cent, and of 1,945,124 outside tickets; that is to
say, those for which a supplement of 15 centimes was paid, of
which 1,810,490, or 93 per cent were utilized. Uniting the two
classes, interior and outside, we have: Of 87,044,358 transfer
tickets issued, 40,353,690 utilized, or 46 per cent. There is one
remark to be made. It is that the passenger almost always util-
ized the transfer tickets for which he had paid, as is proved from
the preceding figures. We must point out that, with the transfer
tickets, passengers can, for 30 centimes, travel enormous dislances
from north to south and from east to west in Paris. Speaking
generally, all the omnibus and tramway companies exchange
transfers along their lines, with the lines of a considerable number
of other companies. It cannot be denied that at certain hours
of the day those traveling on transfer tickets are exposed to long
delays while waiting their turn on the most frequented lines, but
even on these lines the cars follow each other rapidly, and, in
truth, the very lowness of the fare often gives patience to the
passenger.

But when Paris extended, the transfer tickets issued without
supplementary charge within the line of the fortifications, have
remained unchanged, up to this day.

Fraud has often to be feared, certainly it has often been prac-
ticed, but by issuing different colored tickets, and, above all, by
noting the hour of their issues, its extent has been much dimin-
ished.

It is not without interest to see how the American tramway
managers have treated this question of transfer tickets.

We find, in the number for October, 1901, of the STREET Rair-
WAY JOURNAL, published in New York, a very complete article on
the subject appears from the pen of Mr. Oren Root, Jr., assistant
manager of the Metropolitan Street Railway Company of New
York. In it he states that the transfer system, adopted and in
use for ten years, has increased the receipts and the profits of the
company, more than any other improvement, without excepting
the use of electricity as a motive power.

We shall now examine the replies whLich we have received from
eighteen companies on the question of transfers:

Sixteen use the transfer system and admit the result to be more
or less favorable.

Two only do not make use of it, the first the Société d Entre-
prise de Travaux of Liege, which does not consider it useful; the
second the Great Tramway Company of Berlin, which states that
its tariff is too low, and that, moreover, its commutation iickets
facilitate the transfer of regular patrons.

Of the sixteen companies using the transfer system, some con-
sider it a necessary evil, while the others, on the contrary, recog-
nize the fact that it has augmented the receipts, and is useful to
the companies on that account, while it is very advantageous to
the public.

Many companies allow two changes of cars, but many claim
that this facilitates fraud, and permit only one change; with the
exception of the tramway companies of Aix-la-Chapelle, of Strass-
burg, and of Barmen-Elberfeld which make one extra charge for
several changes.
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Thirteen companies issue transfer tickets without extra charge,
and, in general, use the same tickets, so as to diminish the work-
ing expenses,

Two companies only, those of Hanover and Brussels, make a
supplementary charge on issuing a different ticket which serves
for the second car.

The charge of 15 pfennigs, instead of 10, the price of an ordi-
nary ticket, in Hanover, is intended to check the over-loading
which occurred in certain parts of the town, where the lines inter-
sect, and to encourage the journeys by transfer over relatively
long distances.

The object in Brussels is to allow passengers to take two short
journeys over different sections for each of which the passenger
would not pay anew the maximum fare, but for which he is will-
ing to pay a slightly increased single fare. The same reasons
are given by the Electric Tramways of Barmen-Elberfeld. This
company has attached to its reply an extract from the report of
M. de Pirch to the general meeting of the directors of German
tramways and light railways, in 1899. At that meeting, forty-six
companies which had established the transfer system acknowl-
edged that the system is useful.

The sample tickets which were sent to us by the tramway com-
panies, which have replied to the questions sent out, and those
we have ourselves collected on our numerous voyages, are almost
identical; that is to say, they indicate: First, the point of de-
parture; second, the place where the passenger must exchange
from one line to another; third, the date of the month, or the
day of the week; and, finally, the hour of departure, which serves
to regulate the duration of the validity of the transfer ticket.

In many companies the colors of the tickets vary, giving cer-
tain indications. With some exceptions, transfer tickets are only
issued within certain boundaries in all the towns, and an addi-

tional charge is made for the suburban districts.

Summing up all the documents we have consulted, we find:

1st. The transfer system is to be recommended and has, in
general, increased the traffic, and, almost always, the receipts, for
it attracts passengers, above all when it is gratuitous.

2d. It is most advantageous for the passenger, since it enables
him to make two fairly long trips; and it is this which justifies
the imposition of a small extra charge.

It permits him also to travel over two small sections of lines

‘which intersect.

3d. Free transfers need hardly be given, except on very short
lines; they facilitate checking, as with it the same ticket can be
used for the two cars. And, as we have already said, passengers
should not object to a slight additional charge, for a long journey,
on two lines which cross.

4th. Transfers should only be allowed onto a line not parallel
with the original line. The issue of transfers for several changes
is productive of fraud.

sth. As far as possible the transfers should only be allowed at
junctions, or crossings.

6th. The marking of day, date and hour, is an excellent prac-
tice, above all, on the first ticket issued. Change in the color of
the paper is also very important, above all when it indicates the
direction of the journey.

7th. It is indispensable to limit the transfers, above all, the
free trausfers, to the interior of towns or to localities, very close
to them unless under special conditions affecting several com-

panies. For suburban districts there should always be an extra
charge. ‘
8th. If possible, suppress the transfer service on days of

crowded traffic, such as Sundays and holidays.

gth. The transfer system increases the staff and the material
to a certain degree. ns far as regards the staff, its increase is not
great when the transfers are gratuitous and on the first ticket
issued. The checking of tickets at junctions and crossings neces-
sitates a new staff, which we think could be dispensed with when
the payment of an additional fare is made for an additional ticket
giving access to the second car. In the first transfer systems
the checking was effected at the offices of the crossing places.
This is no longer done.

As regards the rolling stock, the transfer system increases in
traffic, and this may be undesirable on a line with horse traction,
owing to excessive over-loading. But with mechanical traction,
which allows of trailer cars, every one admits that the transfer
system is an advantage for the public which always finds room,
and for the company, which, without extra expense, can increase
both its traffic and its receipts.

1oth. As regards transfers between neighboring and different
companies I must refer you to the deliberations which took place
at the meeting of this association in 1887, and with reference to
the division of the receipts.
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Mr. Grialou, of Lyons, in discussing the paper, said he agreed
with the conclusions given by the author. Transfer tickets were
usually imposed upon companies by law, and therefore it was no
question as to whether a charge should be made for them or not,
as they were generally made obligatory. The question was—How
were they to be issued, and what was the best method of insuring
a correct use of them. The system was open to two abuses—first,
on the part of the public, and, secondly, by the employees of the
company. A passenger would get into a car, ask for a transfer
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ductors. The introduction of the mechanical register had in-
creased the company’s receipts between 5 per cent and 6 per cent.
He particularly desired that the question should be again discussed
at the next meeting.

Mr. Gustave Koehler, of Berlin, and Mr. Lavalard also discussed
the question, after which Mr. Réhl, of Hamburg, said he would like
to propose that a commission should be formed to consider this
extremely important matter. Every country and every town was
different, and a congress should not come to a hasty conclusion.
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ticket, and then get out and do a little shopping on the way, instead
of going directly to the car, as they should. By this means this
ticket was converted into a “stop over”, instead of a transfer ticket.
The employees of the company were also tempted by the existence,
of these transfer tickets to use them fraudulently, and he cited
cases in Lyons where considerable trouble had arisen with them.
He had found it an excellent precaution in Lyons to put a mechani-
cal register on the car and every time a passenger got into a car
he was registered. The company had found that this system had
been very successful in stopping the abuse of transfers by con-

Therefore, he proposed that a commission should be formed to
report to the next congress.

The proposition was carried.

The next paper presented was on “A Proposed Basis for Esti-
mating the Power of Motors,” and was read by Dr. G. Rasch, pro-
fessor of the Polytechnical School of Aix-la-Chapelle. Dr. Rasch’s
papcr is published in abstract below:

THE RATING OF MOTORS AND GENERATORS

The regulations of the German Institute of Electrical Enginecrs

define as the normal power of a traction motor that which in the
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test room can be obtained for one hour without causing the tem-
perature to rise above the admissible limits. During these tests the
covers, lids, etec., usually closed in service- must not be removed,
opened or modified in any essential manner, nor is it permissible
to replace artificially the current of air created by the displace-
ment of the car. The writer is of the opinion, however, that even
under these conditions a trial of one hour is insufficient, as a
traction motor, even though loaded-on an average below the normal,
is in use for fourteen or sixteen hours a day. The length of the
trial should take into consideration the special conditions of the
car service for which the motor is destined. Tt is in this connec-
tion that M. Maximilian Miller has examined the question in the
Electrotechnische Zeitschrift. This article develops very interest-
ing considerations on the subject of the duration of trials which are
to be advised for traction motors. We have attempted to condense
the results of this study into the following formula:
o i

F=
t+28 (T—Tr1)

in which # stands for the required duration of the trial, T the
time during which the car is out of the depot, and 7’1 the time dur-
ing which the motor is working; 7—71 stands, consequently, for
the time during which the motor is not subjected to the electric cur-
rent, ¢ostands for the heating of the motor, that is to say, the ex-
cess of its temperature over that of the atmosphere. The fore-
going formula contemplates a cooling of 28 degs. C an hour, during
its period of rest.

We shall apply this formula to an example; the motor works
during 7.3 hours. With a permissible temperature increase to 70
degs. C we obtain:

70X 7.3

Z= =)

70 +28 (14—7.3)
or a duration of two hours, during which it would be desirable to
run the motor under full load.

But while retaining a trial of the duration of an hour, the Ger-
man regulations preserve the advantage of defining precisely what
1 meant by the normal rating of a motor, without which no clear
signification could be given to the word overload. Concerning over-
load trials the German regulations prescribe that the admissible
limits of temperature cannot, equally, be exceeded; it follows then
that overloads can only be carried during relatively short periods.
Without taking traction motors into special consideration, the
German regulations prescribe in a general way an overload of 25 per
cent during half an hour for generators, motors, rotary converters
and transformers.

Concerning the permissible rise in temperature the German reg-
ulations say:

As a general rule, and as the temperature of the atmosphere does not ex-
ceed 35 degs. C., the admissible limits for the rise in temperature will be as
follows:

IFor cotton insulations, 50 degs. C.

FFor paper insulations, 60 degs. C.

For insulations in mica, amiante or other similar preparations, 80 degs. C.

For stationary coils—as for example the magnet coils—the admissible limits
of temperature may be allowed an increase of 10 degs. C.

The regulations add that for traction motors the foregoing limits
may be 20 degs. C higher if the trial is made in a test room. This
greater latitude in favour of traction motors has without doubt
been made to allow for the better ventilation in ordinary working
on a car than in the test room.

It seems at first irrational to allow of a greater limit of heating for
stationary windings than for rotary windings, the more so as the
ventilation of the latter is superior to that of the former. This
raising of the limit is nevertheless only apparent for, according to
the German regulations, the rise of temperature for stationary
windings is to be determined by the increase of the electrical
resistance, while for the movable parts of the machine, it is to be
obtained directly by the thermometer.

It is a singular thing that in none of the communications which
have been received in reply to the question is mention made. of
that difference in the methods of trial which we have indicated ; we
may then consider that the different companies agree on this point
with the German regulations.

A body submitted to the action of a current, as, for example, an
induction coil, is not heated in a uniform manner, and, consequently,
does not possess a uniform temperature; the temperature on the
outside is less than in the interior. The lowest of these tempera-
tures, that on the outside, can be determined by the thermometer.
On the other hand, an average temperature can be obtained by cal-
culation from the increase in electrical resistance. These two
methods of measuring are liable to give results differing as much as
60 degs. C.

The limit of heating of 6o degs. which would be applicable ac-
cording to what has been said, to fixed windings with cotton in-
sulation, for example, has probably been determined according to
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the investigations made by M. Dettmar and published in the
Elektrotechnische Zeitschrift for the year 1900, pp. 727 et seq.
‘L his author arrived at the following results for conductors covered
with cotton: A temperature of 95 degs. C may be considered as
perfectly admissible for stationary windings; on the contrary,
for the rotating coils this temperature of 95 degs. C should be re-
garded as an extreme one, and is not to be allowed in a well-ad-
justed machine. Besides, as an atmospheric temperature of 35 degs.
C. is in no way extraordinary, it results in the case of a cotton
insulation that a limit of 6o degs. C. overheating is permissible.

Among the replies which were made to the question of 19oo, the
opinion is found that motors should be able to support with safety
temperatures of from 75 degs. to 8o degs. C.; it would seem un-
reasonable from this to fix the temperature limit, that is, the ex-
cess of the temperature of the motor over the temperature of the
atmosphere, to 50 degs. or 55 degs. C.

In addition to the power of the motor, the purchaser has equal in-
terest in being informed as to its torque and speed. We are of the
opinion that it would be convenient to characterize a motor by the
two following factors:

M = torque in kilogrammes, and N = turns per minute of the-
axle of the motor.

These two factors are related in the following manner to the
power, w, of the motor given in watts:

2 7 981
o= M N —=1.028 M. N.
. 60

o1, assuming an efficiency of 95 per cent, ¥/, the input of the motor,

could be indicated as follows:

w
W=

0.95

This formula is within 5 per cent, which is sufficiently accurate.

[f then, a motor was thus designated, say by two numbers, for
example, 20/550, it would be understood to be a motor which under
a normal load produces a torque of 20 kilogrammeters and attains a
speed of 550 r. p. m.

The energy received by the motor would be then, 1.08X20X 550 =
11.900 watts, which at a pressure of 600 volts, will represent a cur-
rcnt of 20 amps.

It is further to be remarked that in the preceding formula the
torque represents not the useful torque, but rather a torque some-
what higher than that. The torque indicated above would be
sufficient, nevertheless, to rate the motor, and if guarantees can
be asked from the contractor, nothing prevents these referring to
efficiency. .

In conclusion I make the following suggestion: The determina-
tion of the rating of a motor shall remain as fixed by the rules of the
German Institute of Electrical Engineers. These define without
ambiguity what should be understood by half load, and by 50 per
cent overload. The manufacturer would have to fill in the follow-
ing table:

=108 M. N.

Overload of 50
Per Cent.

Half Load Normal Load

Power of the current int @mpeeses se||wocnos cummssmns [ aossssmmmvmsmia] oo ot e,
Torque in kilogrammeters...__._____f.__

Number of revolutions per minute 2 B Y
Efficlency '« ccowpmmr s sumenmimms|| womsve weesasssse | Daesrtmacm bt fo Lo O IS,

It hardly appears necessary to us to specify the special basis to
adopt for the rating of generators. We strongly recommend for
adoption the principles laid down by the German Institute of Elec-
trical Engineers.

Mr. Mackloskie, of Brussels, in discussing this paper, said he
thought the union ought to accept the report of Dr. Rasch, who
proposed that they should take up the method of rating recom-
mended by the German Institute of Electrical Engineers. In fact,
he believed they were the only standard which had been formulated
up to the present time, and he thought the union could not do any-
thing better than accept them.

Mr. Pedriali, of Brussels, suggested that as the German society
had already adopted a standard method of rating, the meeting
should adopt this standard, and that the engineers of the railway
companies in the union should use them in their specifications.

Dr. Rasch observed that the German specifications, as they now
stand, are not sufficiently detailed for tramway work, and he there-
fore proposed that the association should take the question up
further, and add to the clauses in reference to tramway work.

Mr. Max Von Leber, government representative from Austria,
remarked that the conditions were so different in the various sys-
tems of electric traction in various towns, and on account of the
various laws and regulations, that it seemed impossible, in short,
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to frame a separate rule by which that standardization might be
carried out.

Mr. Scotter said he might point out that at the present time
they had in England a standardization committee, sitting under Sir
William Precce, who was a member of the reception committce
of the congress, and the whole question was coming up sooner or
later for discussion. they would be most happy—he only spoke
unofficially, but he felt sure they would be most happy—to receive
that discussion, and to attempt to help the members of the union,
and he hoped the members of the union would help them in Eng-
land to arrive at something like what one might call a universal
standard in these matters.

Mr. F. W. Egger said the Americans had a good deal more
experience of tramway work than the Germans, and the Gernian
conditions did not come up to the conditions and particulars which
the American makers supplied with their machines. He would like
to propose that the American methods of testing, and so forth,
be adopted in preference to the German, and also that the question
of sparking and overload should receive more attention than it had
done up to now.

Dr. Rasch said although in the short resume he had given
of his paper he did not refer to sparking, yet it was dealt with
in the paper. One of the difficulties concerning it was that they
could not make accurate measurements of it.

Mr. d’'Hoop impressed upon the congress the necessity of
something being domne very quickly in the matter. Work was
going on in different countries, and different specifications were
being issued, and the longer it went on the more difficult it would
be to unify them in the end. He hoped, therefore, that every effort
would be made to press the matter forward.

Mr. Scotter said that, on behalf of his association, if it met
with the approval of the congress, he would see that the paper
and the discussion thereon should be placed before Sir William
Preece’s committee at the earliest possible moment.

This course was agreed to.

Mr. Scotter then announced that the members would lunch by
invitation of the Mayor of Islington, and would afterward visit
the Islington municipal electrical works, as well as the works of
the Great Northern and City Railway Station at Old Street. In the
evening a conversazione would be given by the President and Mrs.
Swinburne for the Council of the Institution of Electrical Engineers
at the Natural History Museum.

The congress then adjourned.

The Islington power station, which is used exclusively for light-
ing purposes, is equipped with eight Lancashire boilers, and ten
Babcock & Wilcox water tube boilers. There are ten Adamson
compound engines, three of which are of 1000 hp, direct-coupled to
2000-volt Ferranti & Fowler dynamos, and one Scott engine and
Crompton dynamo. The output during 1900 was 2,324,057 kw-
hours.

The City & Great Northern Railway, which was described fully
in a recent issue of the STREET RAILWAY JOURNAL, is designed to
run from Moorgate Street, city, to Finsbury Park, a distance of
about 3% miles—the bulk of which is in tunnel. The tunnel will be
16 ft. in diameter. There will be five stations, including the two
terminals. The cars -will be 49 ft. 6 ins. x 9 ft. 4 ins., and will
comply with the Great Northern Railway gage, so that ordinary
railway carriage can b used if necessary. Both of these installa-
tions were visited by a large number of delegates.

The evening reception, or conversazione tendered to the union
at the Natural History Museum by the Institution of Electrical
Engineers was very largely attended, and the handsome building
looked especially brilliant with its tasteful decorations. The at-
tendants, who included most of the delegates to the international
congress, as well as many of the most prominent electrical engincers
in England, were received by President and Mrs. Swinburne, and
were afterwards entertained by a handsome collation, as well as by
music from two orchestras. At 11 o’clock “God Save the King”
was played, and all those present heartily joined in singing thc
words of that well-known hymn. The courtesy of the institute in
postponing its conversazione in order to hold it during the week
of the congress, so that an invitation to attend could be extended
to the members of the union, was heartily appreciated.

) WEDNESDAY, JULY 2
The members of the union met at Berner’s Hall at 9.30, when the
chair was taken by Colonel Boughey, C. S. 1., one of His Majesty's
Commissioners of Light Railways. .
Mr. Ch. Thonet, of Liege, read a paper on “Central Stations.”
This paper is published in abstract below:
POWER STATIONS
As a rule, the steam engines used are compound-tandem; above
1000 hp they are generally cross-compound, in order to bring the
dynamo between both cylinders. In some stations, for very high
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power units, triple-expansion engines are used, notably in Berlin
and Paris. laval steam turbines are also opcrated i Paris, Hol-
land and Germany, but we have no information concerning these.

The engines are usually worked condensing; the condensers
being of the jet type allowing of a vacuum of 65 to 70 cm.

The speed ranges from 52 to 150 and even 235 r. p. m. with
the Mackintosh, Willans, etc., engines. The steam pressure lies
between 7.5 and 10 kg per sq. cm.

The daily cost of maintenance per car ki for the steam engines,
comprising the salaries of the operating staff, ranges from: Fr.
0.004 to fr. 0.008; that is, fr. 0.006 or 4 pfennig on an average.

The steam consumption per horsehour varies greatly. At the
guarantee tests, the consumptions range between 5.8 and 8.2 kg
per ihp and for compound condensing engines; while in ordinary
working conditions it is from 6.5 to 8.8 kg.

When reckoned per effective hp, these figures are: 6.7 and 9.45
kg.

The consumption in coal attained in a guarantee test differs
widcly from that obtained in ordinary working conditions.

These are some data furnished by the principal companies
operating condensing, with tandem-compound steam engines of
300 to 700 hp and when good ordinary coal was burned:

Under Ordinary Working

At the Guarantee Tests Conditions
kgs kgs kgs kgs kgs kgs kgs
Per ihp-hour....0.770 0.616 — L3l 0.865 0.745 -
Per ehp-hour....0.928 —_ — 146 1.01 — —
Per kw-hour.....1.270 1.06 1.300 2.0 1.38 1.04 1.70

We can accept, as a true average for the coal consumption
under ordinary working conditions, the data given by the Tram-
ways Bruxellois for their 450 and 750 hp engines; these are:

At the guarantee tests: 1.300 kg per kw-hour.

In ordinary service: 1.700 kg per kw-hour.

The cost in coal per kw-hour ranges from fr. 0.4 to fr. 0.089, and
per car km from 3 centimes to 7.5 centimes.

The total consumption in lubricants varies from:

Fr. 0.003 to fr. O.o10 per kw-hour; that is, 3.9 gr. to 7 gr.

Fr. 0.0012 to fr. 0.009 per car km; that is, 2.5 gr. to 5 gr.

The efficiency of the steam engines varies from 8o to go per
cent, being 85 per cent as a mean.

Several companies call attention to the influence of varying
load on the efficiency and consumption of steam engines. Thus,
with a load 45 per cent, the normal one, the coal consumption
was found to reach 1.850 kg per kw-hour; this consumption was
only 1.700 kg, when the load reached 60 per cent. It is, therefore,
of advantage, when operating small systems on which the load
is apt to vary widely, to adopt regulating storage batteries.

Gas Engines

No other company than the General Contracting Company, of
which the writer is manager, having given information on the
working of central stations with producer gas, we are obliged
to keep to the information which we possess on the working of
our plant in Barcelona and Andrés (Spain). Producer gas in-
stallations are in operation in Lausanne, Zurich, Orléans, Poi-
tiers, Reims, Cassel (France), Barcelona-Tibidabo, etc.

The gas engines put up at the Barcelona central station are of
the Crossley, four-period type. They are operated by producer
or mixed gases. There are, at present, two 165 hp and one 300
hp engines. Their speed is 180 r. p. m. The gas is produced in
a gasogene with rotating hearth, of the Fichet and Heurtey
system.

The steam necessary for the production of mixed gas which has
to be injected into the furnace of the producer, is obtained from
a small vertical boiler. At present Messrs. Fichet and Heurtey
have replaced the steam by a blast of hot air obtained through
the use of a fan.

The coal employed is anthracite, possessing 8000 calories, and
from 3 per cent to 5 per cent cinders at a maximum. The price
is generally about the same as that of ordinary Cardiff, although
now it has risen to 10 per cent or 15 per cent above that.

The mixed gas contains: 350 per cent azot, Az; 20 per cent
hydrogen, H ; 20 per cent carbon-monoxide, CO; 5 per cent to 7
per cent carbon dioxide, CO?; 2 per cent to 3 per cent hydro-
carbons. :

The calorific power ranges from 1200 to 1300 calories.

The cooling of the gas on leaving the producer is obtained by
means of a series of vertical tubcs, through which the gas is
sent; the warming of the blast air necessary for the producer
furnace is obtained at the same time. In order to be purified, the
gas is then sent through a tower filled with coke, on which
water is continually showered; 1t also goes through cases filled
with sawdust and oxide of iron; this purifying substance is re-
generated monthly by being exposed to the open air.

The maintenance expenses of the gas engines are not higher
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than those for steam engines, excepting the lubrication, which
requires great care and materials of good quality.

On the other hand, fewer men are necessary for the handling
of the producers than for that of the boilers and an ordinary
helper is sufficient instead of experienccd stokers. In Lausanne,
Barcelona, etc., the maintenance cost for the gas engines and
producers reaches, on an average, fr. 0.0025 to fr. 0.006 per kw-
hour; they can be estimated at 4 centime per kw-hour.

The coal consumptions in 1goz have been:

Under Ordinary

At the Working

Guarantee Test Conditions
kgs kgs
Pereff. hpoooooooiviiiiit. 0.600 0.625
Pér et Jeiite ineanw s memesmrmusns — 0.900
Per kw-hour................... —_— 1.000

The price of coal in 1900 was 62 pesetas; that is, 47 francs a
ton; at present the price is 48 pesetas, or 36 francs. (It is to be
noted that the tramway line is, throughout, on a grade and that
in 1901 the consumption per car km reached goo watts.) At
present, the average consumption of screcned anthracite is 850
gr. per kw-hour, or 750 gr. per car km, the number of watts per
car km having been reduced to 750 on an average.

The cylinder oil used costs fr. 0.85 per kg.

The engine oil used costs fr. 0.45 per kg.

The average consumption in 1901 reached:

Per eff. hp........oooiii fr. 0.009 or 14 grammes
Per kw-hour: s:vsmsssaaievss fr. 0.013 or 20 “
Per car km................. fr. o.011 or 17 “

At present, this consumption has been reduced by 25 per cent,
because the oil is rccovered, and after being filtered, is used for
the greasing of the cars.

The water consumption for cooling the engines is very slight;
25 litres per chp-hour on an average, while that for washing and
purifying purposes does not exceed 10 litres; the water consump-
tion for steam engines being generally as high as 250 litres per
horse. The total cost for the production of one kw-hour with
coal worth 62 pesetas aggregated, in Barcelona, fr. 0,10; with coal
worth 48 pesetas thc cost of one kw-hour is fr. 0.08; with coal
worth 30 pesetas the cost of one kw-hour is fr 0.06.

We think it useful to mention the highly interesting contribu-
tion on the matter of M. Witz, engineer, professor at the science
department in Lille, of which the title is: “Comparison between the
Efficiency of Steam and Gas Engines,” and which has been pub-
lished in the L’Eclairage Electrique, of Paris, Nos. 1 and 2, on
January4 and 11, 1902. This article points out the superiority of
the gas motor, giving data obtained from tests most scientifically
and seriously carried out. The conclusions are as follows:

The thermic efficiency of the gas producer is slightly superior to that of
the boiler; the efficiency of the gas engine being much higher than that of
the steam engine. The coal consumption per ihp hour, even for the smallest
plants equipped with gas producers and engines, is far from being as high
as that reached by the largest steam plants using steam superheaters.

If it be understood that for thermic machines the duty of which is to do
work by the transformation of heat, the most rational basis of comparison
and the most reliable, is that which is derived from the comparison of the
respective ratios of transformation of the calories into kilogrammeters, we
must acknowledge that the steam apparatus is inferior to those operated by
gas.

Generators

Most companies use continuous-current, shunt, compound, or
over-compounded 550-volt generators. The smaller generators
are belt driven, the larger ones being direct driven. A few com-
panies use three-phase, high-pressure currents with transforming
sub-stations; in Marseilles, for instance, the current is generated
by 1100-kw alternators at a pressure of 5500 volts. The voltage
is lowered in the sub-stations to 340 volts three-phase through
the aid of stationary transformers; it is then converted into 550-
volt, direct current through means of rotary converters. Very
little maintenance is required by the generators.

Information relative to the cost of maintenance of the central
steam plant, exclusive of buildings, has only been given by some
companies. With the Brussels Tramways it is fr. 0.0028; with
the Liége Tramways it is 0.014 (on account of multitubular
boilers.)

The oil consumption for the generators, per kw-hour, is about
gr. 0.15 to gr. 0.10. The mean efficiency varies from go per cent
to 93 per cent at full load.

Few companies use storage batteries for lighting purposes. Some
companies operate booster dynamos to automatically compensate
for the loss in pressure on the feeders used for the loading of
the storage batteries housed in two stations situated at unequal
distances from the main power station (Compagnie Générale des
Omnibus de Paris, Usine de Montreuil).

In Barcelona the central gas power station operates a booster
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dynamo allowing of the storage battery to be loaded and help-
ing it at times. Such is also the case at the Leipzig, Nuremberg,
and Compagnie Générale des Omnibus de Paris tramways (Usine
de Billancourt).

Cost of Erection of Steam Stations

The first cost of erection of the station varies with the value of
land, according to the towns and location chosen or imposed by
the municipalities and also with the machines, according to their
size and to local conditions.

With regard to steam power stations, we will mention the in-
formation given by the Nuremberg Tramways, whose plant com-
prises eight 79-kw machines and four 335-kw machines; that is, a
total of 1972 kw. The first cost has been:

310,000 fr. for land and buildings;
868,000 fr. for boilers, engines and dynamos.

Total 1,178,000 fr., which shows that the cost of erection per
kw for land and buildings alone was 157 francs, and that for the
boilers, cngincs, dynamos, etc., 440 francs. The total cost of
erection of the power station reached, thus, 507 francs per kw
of the whole installation. This is a very favorable figure and one
seldom attained.

We can also mention the Liege Tramways; a small station was
built outside the town in 1893 for the operation of a tramway line
6 kw in length. The station comprises two machines and dy-
namos of 48 kw each; that is, 96 kw available power, with a bat-
tery of 160 amp.-hours capacity.

The total cost of installation, including land and buildings,
reached 84,000 francs; that is, 875 francs per kw available. This
figure, which is very low, considering it is for a small and very
complete plant, deserves mentioning. .

The Hanover Tramways, which operate several power stations,
state that the cost of these, exclusive of land and buildings,
reached 3,640,522 marks; that is, 845 francs per kw available.

Finally, at the Brussels Tramways, where the power of the
central station aggregates 1450 kw, divided between six units,
the cost of land and building has reached 275 francs per kw avail-
able, and that for the erection of boilers, engines, dynamos, etc.,
690 francs; this brings thc total cost of erection per kw available
to 965 francs. :

Although this figure is higher than the former ones, it really
represents the mean cost of such installations. When consider-
ing a central station of mean power, the cost of erection per kw
available must be estimated at 1000 francs.

For larger power stations, thc advantage resulting from loca-
tion outside the towns and that from the installation of greater
units, allows, in general, of this cost being reduced to 700 francs
per kw available.

Cost of Erection of Gas Power Stations

The information given under the first question by the Liége
General Contracting Company, with reference to the Barcelona-
San Andrés Tramway power station, states that there are 440
kw available for traction purpose, a very small portion of which
being derived for the purpose of lighting the station and the car
houses. The cost of erection comprising land, station, car
houses, shops, storeroom, buildings, etc., has reached 525 francs
per kw. It must be considercd that very large property has been
purchased to provide for the installation and centralization of
thc station, depots and line necessities.

The erection of the gas producers, engines, puffer batteries of
450 amp-hours, gasometers, shops, etc., cost 437,000 francs; that
is, 1000 francs per kw available. The total expense per kw avail-
able reached, in Barcelona, 1525 francs. This plant was erected
in 1900, during which year the materials were most expensive.
It is quite certain that the prices are now lower by 25 per cent,
and that the expense for the installation of producer gas appli-
ances would not exceed 700 or 800 francs per kw available.

We have recently had the occasion to study the installation of
a small station for a tramway line 9 km long; we give hereafter
the prices referring, respectively, to steam and gas plant.

Erection of two gas engines of 250 hp or 185 kw each; that is,
370 kw, as a whole, with gas producers, purifiers, gasometers,
dynamos and water mains; total cost being 225,000 francs or 608
francs per available kw. With steam engines, including the water
mains, the cost reached 165,000 frs.; that is, 445 francs per kw
available. In this case the installation of the water mainz was
very expensive, on account of the long distance from the station
¢> the canal.

Water Power Stations

No answers having been received from the companies who
work their stations by water power, we can give no exact infor-
mation on the subject; besides, we have reasons to believe that
the prime cost per kw available is not less than 1000 francs, and
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can even be twice as high as this, according to local difficulties
and to the length of the water mains, etc. It should be neces-
sary to get information from those countries where these water
power stations are in operation.

Various tramway companies purchase the current from outside
companies; but this, generally, at a high price. These are some
of the prices paid by kw-hour: Fr. 0.13 at the Christiania Tram-
ways; fr. 0.135 at the Zurich Tramways; fr. 0.17 at the Havre
Tramways; fr. 0.20 at the Municipal Liege Tramways.

A gas power station has offered, in this last town, to supply
the current at a cost of fr. 0.10 per kw-hour. The water power
stations supply the current at a cost varying from fr. o0.05 to fr.
0.08 kw-hour.

Cost of Operation Per Kilowatt-Hour

We have condensed into this table the information given by
some companies:

Brussels Tramways. Francs.
SRS Bl T2 oo o e 000000004000 G L ey s ssszas o o 0,0114
Coal consumption (22 fr. @ tON) .iveeeeeneeneeunernererenneneeennennnnns 0,0400
Lubricant consumption and lighting.........cooiiiiiiiiiinnenn.
Maintenance and repair of boilers, engines and dynamos.........
Maintenance of buildings.....ccvverevunuerieeeneerernneeennenennns 0
TaAXES, TENLS, €LC.euusennanssnsssasnsnasnnsssssnsssnsnnssosses wiohatae siasesate s e

Total s« ssses s awn s somiwns aoses UBUUGE00CATIN0RDAE0AEANANCTIENNAINIOAN 0,0705

That is: 7 centimes per kw-hour.

Frederiksberg Tramways. Pfennigs.
Salaries and wagesS.....ovvvenens SR 0CD G000 C 00 R R 0R GO IGO0 050000 Ot 5,99
Consumption:
Coal (at 22,47 marks a ton) 7,06
Maintenance and renewal...... . 0,97
SUNAIY EXPEIMSES ttttuntntnenetnteesnennsasaennenenrneneneneeereenaeoeanens 1,90
- 15,92
That is: 19,8 centimes per kw-hour.
Hanover Tramways. Pfennigs.
1 e St s 1oamaete o ool [sroRurek] o efearere s iwivie o o5 0,789
Consumption:
Coal at 20,80 and 12,42 marks @ tON.....oeeveeenenevneneneannnns Y T 3,477
LUDTICANES ¢ttt eeeeeeeeeieneneneanaseseneneneenmmacnsonenaeosenenensnneens 0,181
Sundry materials ............ S § b b e e 4o 5557 § sl o SRR o eiminre s 0,026
Maintenance
Miscellaneous ...........
ROLAL: 4 o amrers 5 exvte 5 5 e ¥ et 3 s B SreverHe § SO § SUSEE § SREWE § SUEET § SO § 8 4,729
That is: 5,8 centimes per kw-hour.

Liege Tramways. Francs.
Salaries and wages........... S5 s T SR S S § SR § SRR § SENET § SR B 8N 0,027
Consumption in coal (worth 21 francs @ ton)..eiesuesssssosscsonsaacosss 0,091
Maintenance and repair to buildings........ . 0,002

Ly L boilers ...... 0,011
& of engines and dynamos... 0,003
S of storage battery.............. ore o sxebercae| sl apezere el eseds 99GaA3000 . 0,005
Cedy it IS sr0000T000a00000 0 o0 coo0 R E 000 G0 2A0E F5 mAaOBATE DGR 5000 0,139

N. B. This figure includes half tbe wages paid to tbe operating fireman
and refers to the year 1901 when the coal was worth 50 per cent more tban
at present.

The cost of one kw-hour has now been reduced to between 10 and 11
centimes (the engines are non-condensing).

Nuremberg-Furth Tramways. Francs.

WYEYTIE Cooneso00n00m00000590600000 0000000500 ARRRAHOD R AEARE RIRHU G- A0AbE S 2D 0,088

Fuel and Oil Consumption:
Coal ‘at 25 Marks a £0N: cuiwi s coeimnsiins s s ¢ sotein & ssimis saiies & et 0
Lignite at 12 marks a ton.......

Total cost for one kw............. e e § e § 6 41873 13 & apebers s[5 exsezers e 0,0722 °

In adding to this, the managing expenses = fr. 0,0077, the total cost reaches
8 centimes per kw-hour.
Barcelona-San-Andrés Tramways.
Producer Gas Power Station: Francs.
Salaties and ‘Wages: susin s ssinss s swwiss s s sisesns s sweren siwierareis s siiois o siwseinie srace 0,022
Coal (45.00 francs a ton).. 0,046

Lubricants and water......ce.eeeceenes RPN e o chesmse 0,007
Maintenance (producers, engines and dynamos).. 0,004
“ of the Storage Batteries i e, v s s s doims s samies swwms s % 0,010
TROEAT. arererels simiarele ssomecnis § oiciiihek 4 AT, SEADY S aRAISERT § FRIETH & SOSHE § UISENA 5 5O § 59 0,089

That is: 8.9 centimes per kw-hour.
N. B. The plant has been provided to deliver an output double its present
output; consequently, the engines and storage batteries having only half their
load, their efficiency is not so high as at Lausanne, Orléans, etc.
Lausanne Tramways.
Producer Gas Power Station.
Salaries and wages.........
Coal consumption (34.00 francs a ton)............ 45 g

Francs.
0,0182
voene 0,0324

Years 1899-1900) :
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Lubricant and water CONSUMPLION. .« .vutuvitveurtetnrnrrneneenensrnsnnnn
Maintenance (producers, engines and dynamos)
L of storage DBatteryiv. . ey siwss 5 swen 5 55 soes 3 sxes 8 e pors

TREGEN 005000007900 0020000500 0051 00GE 260 0E EOI UGS ABUHELAR B0 At o80T 0,066
That is: 6,6 centimes per kw-hour.
Orléans Tramways.

Producer Gas Power Station. (Years 1899-1900) : Francs.
Salaries and WAGCS e & wewmis 3 s 565 8 505505 fmmne BRACAE008GTTDONE FE0GEE0ICET 0,019
Coal consumption (32.00 francs a ton)........ueeeuerneenereneuneennnnns 0,030
Lubricant and water consumption......cceciveveiieniennnennennnnn. G aDRT 0,005
Maintenance (producers, engines and dynamos)....

2 Of S storaze Rbatl eyt m s« oy o somiers = sieiois s FoREIaNE
=il nrangonoaonos s ol0 siaininsiols acoiainiale aieiviets o aiwieies el sluinte S HISIENSE § BIUHIS 3 SR 5 48

That is: 6,2 centimes per kw-hour.
Nancy Tramways. (Years 1899-1900) :

Salaries and wages.......... STSE S| S0 a5 msminie o
Coal consumption (18,00 francs a ton). .
Lubricant and water COnSUMPEION. . vu.veurienerietietneenerrneennnnnss 0,005
Mamntenanee) s« sumsss s unsne SuEmes SHHES HERSTE § FH5E § o551 o aissere > satesase o orsiete’s o o 0,003
Total: e it & siwtvaeial ) o%eR NS 8 WISV § K4 4 o e 575 ¥ TESERE 13 FoS0Ta00 B arediiiin o sxekmcmns nim 0,071
That is: 7,1 centimes per kw-hour.
Great Leipzig Tramways. Pfennigs.
R eV s G YA 000 = 2000 0 0 o0 0 B 00 e ki LA e e 3 0,9
Coal consumption (lignite, marks 5,2 @ tON)...vuivuneunrinnsnnennennnnns s 250

Lubricant and water consumption.

Total ::uums s sesws s smens omen ¢ cwin & 6
Total cost 4,0 pfennig, that is 5 centimes.
In addition to this, 1,04 pfennig per kw-hour are provided for sinking fund.
Marseilles Tramways.

(Formerly Saint-Louis power station.) Francs.
Salaries. and. WageS.w « ceivs sismis s swreen s o SESTS SAIHTS ¥ SRR § B e 5 axlhmsmre nengarmiele 0,013
Coal consumption (half coal wortb fr. 29.50 and half lignite wortb

fE, AT.000 B, ORI, weceie + aisrminte sistaivrs v o ereters ¥ etgiaio oSG § SIBINE § HARES 7 S § oo 0,059

. § water..... . 0,0006
Consumption l ol 0,0059 } ST T ITT00CCOEIOOITTD 0,006
Maintenance ..... o o] mshecs ainpmiazo| | ofeisiatetes v sHeTerats NEGHISTITE ¥ NRRETE Dot ¥ 0,002
TTOLAL] 55 3 sas S50 & RHE515 SR Gfoun s, Sonsniass scmsarn o ainsmissa o sfointons wietetese s SEervists s Sreisse .. 0,080

That is: 8 centimes per kw-hour.

We have received no information on the operation of the large
Marseilles power station; but we can say that the cost of one
kw-hour ranges there from 5 to 6 centimes.

Hamburg Tramways (in 1899). Pfennigs.
Salaries ANA WAZES: i b srei50 8 55555 5 Sarmimie o sioimis o areiorore o sivaiaie s siarers's s'aisisis s & s67615 8 3,5
Coal consumption (19,22 marks @ tON) .evuueiuunenneueinneeneennennennennns 8,1

. §lubricant........... 1,6 l
Consumption (water ............. 0,85 ....... o5 SIRSIAE § SIUETe § SRR § SRR 24
Total e o srossmes sromion 5 osimes 3 swus ¥ SUEHS § SVEH § SRR Q0S¢ DN T 00000ESI0CE 800G 14,0

Tbe maintenance expenses are included in wages.
That is: 18,05 centimes per kw-hour.

Neuilly Tramways.

Salaries and wages.........

Coal consumption .......
Consumption jildbzicant
WAEET ..o 3 eiotatelelsistonte -
MaInNteNance oesssus -« fuiss s satbios s vmoien e Slais o oxatezoia|sietotei o siothiess s SHEIEIV § SRR 0,0040
Total. wes « son @ vawe @ swm v § s 8 £ 000 AN 0 A 000 BE EIGC A A DG E S 0,0690
That is: 6,9 centimes per kw-hour.
Verviers Tramways. Francs
Salaries and wages........ ol8 TS § SIS § SN SRS § S 5% 5 Bnciiinn o semimiese sasiminte o o 0,026
Coal consumption (17,35 £rancs: a tON) : cees s sasws 5 s sowies s venosess 0,035

Lubricant and water consumption.... .... 0,005

1 P TSRty e ol p e e pr e v 0 G GHIOE L IOC O S e S e e e oo e 0,003
ME{E0 nacnonacseoo0nsrottasope S EnE aiotasete s sieew erste o sxeteiere 8 sToREege § RRISGAIE § HISHISTE B 0,069
That is: 6,9 centimes per kw-hour.

With reference to the information derived from the different
tramway companies, we come to the conclusion that the cost of
one kw-hour, including wages of all kinds, coal lubricant and
water consumption, maintenance and repairs to boilers, engines
and dynamos and also the maintenance of the storage battery
necessary with producer gas plants, ranges between the following
limits:

For important power stations, operating 1000-hp engines and
above, the price of coal lying between 15 and 20 francs a ton, the
cost will range between 4 and 6 centimes per kw-hour.

For medium size power stations, operating engines from 300
to 6oo-hp capacity, the price of coal lying between 15 and 2o
francs a ton, the cost will range between 6 and 8 centimes per
kw-hour.

For small power stations operating engines from 100 to zoo-hp
capacity, the price of coal lying between 15 and 20 francs a ton,
the cost will range between 8 and 10 centimes per kw-hour.
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For producer gas power stations, operating engines from 150
to 200-hp capacity, the price of coal lying between 30 and 40
irancs a ton, the cost will range between 5 and 7 centimes per
kw-hour.

1i the price of the coal be reduced to 15 or 20 francs a ton, the
cost will range between 4 and 6 centimes per kw-hour.

The chairman said it only remained for them to thank Mr.
‘I'honet very sincerely for his very able and careful paper, and for
the new and interesting facts he had brought out. It was a paper
full of details and statistics which hardly lent itself for discussion,
and he thought, therefore, it only remained for him, in the name
of the members, to thank Mr. Thonet for the paper. (Applause.)

The chairman then said the second subject to be dealt with that
morning was the conditions under which tramways may be laid on
roads, by Mr. Albert Janssen, the general secretary and director
of the Brussels Tramways. The conditions with which Mr.
Janssen dealt were especially with regard to the payments made
for tramway concessions. Mr, Janssen, in his paper, proposed
that the union should adopt resolutions expressing its sentiment
that all franchise payments should be a percentage of the net profits
of the tramway enterprise, or else should be based upon the excess
between the gross receipts and a certain set sum made up from the
car kilometers run and a price agreed upon between the authorities
and the company as a fair allowance for the expenses per car-kilo-
meter. In this way the city and company would be in a sense part-
ners in any profits which might be made by the enterprise.

Mr. Rohl, of Hamburg, proposed that the congress adopt the
conclusions as they stood in Mr. Janssen's paper, except the last one,
which he proposed should be cut out. If they agreed to that con-
clusion it would enable the authorities to force the companies to
increase the number of car miles without any advantage to the
company. It might happen that the company would not be able to
work the increased car miles economically, and therefore it would
not be fair that it should be forced by the authorities in the matter.
He thought that participation should be based upon the net
profits only.

Mr. Lavalard remarked that he agreed with the objections which
Mr. Rohl had brought against the last conclusion of Mr. Janssen,
and he hoped it would be omitted from the resolutions.

The discussion was continued by Mr. Koehler and Mr. Grialou,
who pointed out that .the conditions suggested in the paper by Mr.
Albert Janssen would suit neither IFrance nor Prussia. In those
countries the companies had to keep a certain portion of the road in
repair and make certain other returns, and they considered these
preferable to a system of percentage on the net profits. The ques-
tion as to the net profits was a very difficult one to determine, and
it gave the authorities an opportunity of inspecting and reviewing
the books of the company, a proceeding which was objectionable.

Mr. Leon Janssen remarked that the arrangement between the
company and the municipality was really a partnership, and it
must therefore be a question of give-and-take on both sides. Thc
municipality supplied the streets, and the company supplied the
capital, and it was not right that the municipality should receive
anything except the net profits—that was after payment of all work-
ing expenses and a fair rate of interest on the shares.

Mr. Albert Janssen said the reserve should also be taken into
account, and if after that had been provided for, there remained
1, 2, or 3 per cent over, it should be equitably divided between the
municipality and the company.

Eventually the congress adopted the conclusions in the paper with
the exception of the last paragraph.

The chairman said he was sure they all wished to thank Mr. Al-
bert Janssen for his paper. (Hear, hear.) It had been a very in-
teresting paper, and, as it seemed by the discussion, on a very
thorny subject. He would now ask Mr. Scotter, who was well
known to them all, to read his paper.

Mr. Scotter then read a paper in which he briefly reviewed the
history of the light railway movement in Great Britain. Ie
stated the length of time required to obtain a franchise in that
country and several other countries, and in conclusion recom-
mended united action in developing light railways, between the
government, local authorities and private capital. He instanced
the National Light Railway system of Belgium as a successful
example of this method. In conclusion he urged the compilation
of statistics on municipal trading, advantages of uniformity of
gage, length of time of concession, and certain other subjects,
which data can be used in enlightening the authorities on these
important subjects, and in obtaining intelligent legislation.

Mr. Addyman, of Leeds, described some of the difficulties en-
countered in England in obtaining concessions for tramways and
light railways, and urged the importance of the subject in Great
Britain.

Mr. Schendweiler said, that, while appreciating fully the enor-
mous trouble that Mr. Scotter must have taken in collecting the
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information which he had placed before them, he would point out
that in referring to Prussia he had unwittingly made a little slip
as to the years for which concessions were granted. As a matter of
fact, concessions existed in which there was no time limit, and ihe
government had power to force a municipality to allow a tramway
to pass through a town.

Mr. L. Janssen thanked Mr. Scotter for his paper, and said that
the council of the union would deal with the matter and appoint a
commiittee of gentlemen representing the various countries to collect
information.

Mr. A. Trautweiler, chief engineer of the Strassburg Company,
then read a paper on “The Arrangement of Car Houses.” This
recommended the concentration of cars in car houses of not
smaller than 100 to 150 cars capacity. )

The chairman, in the name of the congress, thanked Mr. Traut-
weiler for his valuable paper.

The chairman said he was sure that he might thank Mr. Ziffer
in the name of all present for the extremely valuable paper with
which he had favored them. Tt was a most interesting contribution,
and would form the subject of very careful consideration at home,
though it was hardly one that lent itsclf to discussion at the mo-
ment. In conclusion, he thanked the foreign delegates for their
presence, and said they were deeply indebted to the various govern-
ments for allowing their representatives to come ana take part
in the work of that congress.

On the motion of Mr. L. Janssen, a hearty vote of thanks was
accorded the chairman for presiding, and the congress adjourned
until Thursday morning at 9.30.

(To be Continued.)
_“Q__

New Yotk Central’s Plans

Supplementing Mayor Low’s weekly talk on the transportation
problem, the New York Central management has given out some
additional information regarding the company’s plans for the
change of motive power and enlargement of its terminal facilities.
It is proposed, within two years, to have in operation a great elec-
tric traction system at an expense of $10,500,000 for its installation,
and an additional cost of $4,000,000 for changes to be made in the
yards from Forty-Ninth Street to Fifty-Sixth Street along Park
Avenue; the abolishment of steam as a motive power on its lines
within a distance of thirty miles from New York, and the probable
erection of a great three-deck passenger station above the Harlem
River for the sole use of suburban trafic. W. C. Brown, third
vice-president of the railroad company, said that the company is
proceeding on the basis that the necessary legislation may be had
and that the work will be pushed rapidly forward to completion.

“Then the smoke and steam in the Park Avenue Tunnel will be
a thing of the past,” said Mr. Brown, “and whether the new pro-
posed ‘clearing house’ station to be built in the Bronx or the loop
under the Grand Central Station be constructed, trains will move
with greater frequency and without delay.

“Through trains will be hauled by electric locomotives to Croton
Landing on the main line and White Plains on the Harlem Rail-
road, and with a delay of not more than a minute the change will
be made to steam locomotives. Practically, no time will be lost.
On suburban trains the motorswill be attached directly to the cars.

“Power stations will be built and machinery installed to generate
100,000 hp, which will be necessary to maintain the train service.
Two or more such plants will be located at favorable points along
the lines of the railroads. The ‘third-rail’ will be used to convey
the electrical energy, and only in a few instances in the yards will
it be necessary to install an overhead system.

“Steam will be abolished everywhere, and about the yards even
switching will be done with electrical power. The tunnel will be
lighted by electricity and all stations within the radius of the elec-
tric traction. )

Mr. Brown would not state where the great Union Station in
the Bronx was to be located.

“In regard to the abolition of the grade crossings in New York,”
he said, “the company is willing to act in conjunction with the
city. These crossings are eleven in number. Several hundred
thousand dollars would be required to remove them, but they are
dangerous as they exist.”

William J. Wilgus, chief engineer of the New York Central
Railroad, said that the time used in the change of power by the
road would be largely consumed by the erection of the power plants.

“We have made extensive experiments,” said Chief Engineer
Wilgus, “and will adopt no type of electrical locomotive now in
use, but will build from new plans, combining the latest improve-
ments known.

“They wilt be of sufficient size and power to move the heaviest
trains now in operation. Although it has not yet been decided, it
is probable that the motor cars for suburban trains will be of our
present type of passenger car and of equal size.”
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The Storm Block Signal System

The Storm block signal system is now being introduced on a
number of electric roads, and, since it solves some of the perplex-
ing questions in connection with block signals for electric roads
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wire. Mounted on the trolley wire at this point and supporting the
contact clip is a box containing the signal setting and clecaring ap-
paratus, A, at the other end of the block is exactly similar appar-
atus, B. This box on the trolley wire is shown in Fig. 3, which was
taken from the installation in the Grand Rapids Railway. The trol-
ley wheel of a car passing into a block at A establishes a cirenit
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in a very simple manner, a description of the equipment recently
placed on a section of single track for the Grand Rapids Railway
Company may be of value.

The system is such that the passage of any number of cars into
a block at once is so recorded, the signals displayed at the entrance

FIG 3.—STORM SIGNAL ON GRAND RAPIDS RAILWAY

to a block cannot show clear until all the cars that have passed
into a block have passed out of it. The circuits of the system arc
shown in the diagram, Fig. 1. The operation of the signal is as.fol—
lows. Suppose a train enters a block from the turnout at the right
of the diagram. As it enters its trolley wheel makes a momentary
contact between the trolley wire and a contact clip alongside the

Contaet clip to set signals

Trolley Wire

Contact clip to clear signals Trolley Wire

FIG. 1.—CONNECTIONS OF STORM RAIL-
WAY BLOCK SIGNAL FCR SINGLE TRACK

Street fuilway Journal

FIG. 2.—DETAILS OF SETTING AND CLEARING DEVICE

which energizes the coil marked set magnet. This set magnet (in
a manner which will be explained later) establishes a circuit from
the trolley wire through the contact drum in the instrument at A
into incandescent lamp No. 1 of the signal box, C, then to the
group of four incandescent lamps, numbered 7, in signal box, D, at
the opposite end of the block, and thence to the ground. Any car
approaching the entrance at the block at B would, therefore, see
a group of four lamps lighted in the signal box, D, while any car
following the one which had entered at 4 would see one lamp in
the top part of the signal box, C. Supposing now the car has pro-
ceeded through the single-track block, coming again to the double
track or passing switch at the left of the diagram. Its trolley
wheel passes under a contact clip on the right-hand track which
momentarily establishes a contact through the clearing magnet in
the instrument at B and also in the instrument at A4, both these
magnets being parallel between the contact clips at the ends of the
block and ground. This has the effect of rotating the contact drum
at A so as to open the signal circuit previously established through
lamps 1 and 7 at the two signal boxes. In series with each regular
signal lamp or group of lamps is a relay which will throw in an-
other lamp or lamps, in case any lamp in the circuit burns out. For
example, suppose lamp 1 should burn out, the current would then
fail to pass through the relay magnet just below it in the diagram,
and the armature not being attached would make contact so that
current would flow through lamp 2 instead of lamp 1. The signal
circuits now having been explained, it remains only to take up the
details of the contact drum and the signal setting and clearing
magnets in the instruments 4 and B.

The setting and clearing magnets are mounted side by side. Each
one actuates a contact cylinder of its own by means of a ratchet
and pawl, which is shown in A/, Fig. 2, which is a sidc view, and by
N, which is a top view showing the two magnets side by side. P
and R, Fig. 2, are the contact drums. Electrical connection for the
signal circuit is made through the hubs of the drums P and R. It
will be noted that one of these drums has a contact ring around its
entire circumfcrence, except at one point. The other drum, R, has
a finger which extends over and makes contact on the circumfer-
ence of P, both of these drums being mounted on the same shaft.
When this finger is over the point wherc the contact ring on P is
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omitted, the signal circuit is open. At all other positions which
the two drums may take relative to each other the signal circuit
is closed by the bearing of the contact finger of R on the contact
ring of 2. When there is no car in the block the contact finger of
R rests on the open circuit position of the ring of 2. When a car
enters the block the signal setting magnet 1s energized for an in-
stant. The signal setting magnet is energized, and by means of
the pawl, the ratchet whcel and contact drum P is moved along one
notch, so that the finger of R establishes contact, making the cir-
cuit complete through the signals. When the car reaches the other
end of the block the clearing magnet rotates the drum, R, one
notch in the same direction that P was rotated by the setting mag-
net, and the circuit is again opened. If several cars had entered
the block, drum P would have been rotated as many notches as
there were cars passing the signal instrument. Before the signals
can be cleared, therefore, the drum, R, must be rotated an equal
number of notches. In other words, this instrument counts the
number of trolley wheels passing under thc instrument, and will
not open the circuit to clear the signals until an equal number of
trolley wheels have passed out of the block. The signal setting
and clearing magnets are normally out of circuit, being energized
only at the instant a trolley wheel passed under. This insures
practical freedom from burnouts caused by lightning. The whole
apparatus is very simple. As will be seen frdm the diagram, three
line wires between signals are required. This signal is made by
the Storm Railway Signal Company at Waterloo, Ia.

—“
New Home of James B. Clow & Sons Company

James B. Clow & Sons Company is now settled in its sub-
stantial and convenient new building, at Franklin and Harrison
Streets, Chicago. This company has for many years been carry-
ing on its large business in steam and sanitary pipe fittings at a
warehouse on Lake Street. The new building is even more acces-
sible to Chicago customers, and has in addition railroad and
water shipping facilities, as the building fronts on the river just
north of Harrison Street Bridge. This building is a thoroughly
fireproof, seven-story, steel-frame structure, having 17,800 sq. ft.
of floor space. The ground dimensions are 170 ft. x 1go ft. One
of the notable things about this company’s new home is the splen-
did brass foundry in which crude oil is uscd for fuel. The brass
furnace is made under patents of the Hawley Down Draft Furnace
Company. The furnace is closed, and the oil flame is blown down
against the brass in the bottom of the ladle. The products of
combustion pass out through a nozzle, which is turncd while the
brass is being melted so as to bring it under a hood. When the
brass is poured the oil supply is shut off temporarily, and the ladle
tipped so as to pour from the exhaust nozzle. This apparatus
being closed is almost entirely free from the intense radiated
heat of an ordinary brass furnace, and the foundry is a very cool
and comfortable place, as compared to the average brass foundry.
This furnace has a capacity of 600 1bs. of brass per hour, and 180
flasks are filled three time per day in ordinary day work. It
is here that the smallcr sizes of valves made by this company are
turned out as well as fittings for sanitary plumbing. The top floor
has also a machine shop, divided into a number of sections, each
of which is confined to one special line of work. The light is ex-
cellent on this entire floor. The roof is of the saw-tooth pattcrn
with windows entirely on the north slant. Below the brass
foundry and machine shop are floors for storage and assembly
purposes until the second floor is reached. Here are the general
offices, show rooms and city sales departments. In the basement
and the yard, adjoining it on the river, are the heavy steam pipe
and fittings and the pipe-cutting machinery. This company is said
to have the largest stock of cast-iron fittings to be found in Chi-
cago. The yard adjoining the building, which is on the river
front and is served by a switch track from the Chicago Great
Western Railroad, has a crane for handling material. Cars unload
directly into the basement, where goods are taken by any of the
numerous freight elevators, or can be unloaded into the yard
Power for the entire building is furnished by motors, located in
the different departments, so that there is a minimum loss in
belting and shafting. Along with moving into its new quarters
it has adopted new systems of bookkeeping and filing, based on
the card index and loose-leaf ledger plans, and a very efficient sys-
tem is being worked out along this line.

—“’____

Climax Stock Guard

In the description of the cattle guard of the Climax Stock
Guard Company, which was illustrated in the STREET RAmLway
Journar, July 19, the dimensions should have been given as 24 ins.
long, 8% ins. wide and 4% ins. high. The company announces that
the device is receiving very favorable consideration among inter-
urban and suburban railway managers.
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New Rule in Regard to Disagreements

Disputes having arisen at different times between passengers and
conductors over tickets issued on the lines of the North Jersey
Street Railway Company, E. H. Hibbs, auditor of the company,
has put in effect a system by which much of the trouble will be
avoided. He has issued to conductors printcd cards containing on
one side the following:

“The rules of the company governing the acceptance of tickets
by conductors are uniform and must not be deviated from. In
cases where controversy arises between passengers and conductors,
conductors will collect fares and refer passengers to this office for
adjustment.

“In order to cause passengers as little trouble as possible, the
cashiers at Newark, 315 Market St1eet

“Elizabeth, Broad Street,

“Jersey City, ferry terminal,
may also be applied to adjust grievances on their respective di-
visions.”

On the other side of the slip is the following blank, to be filled
out by the conductor and handed to the passenger who thinks he has
a grievance:

Date siwesmmmsssnzsmrmsminssms [

Kind of ticket

Why refused

Conductor

Line ........
Mr. Hlbbs, in a recent mtervxew sald

“The company desires to
adjust all differences with-as little inconvenience as possible to its
patrons, and believes the new system will be approved by the public.
We have certain rules by which our men must abide, and it will
simplify things very much for them to refer disputes to head-

(uarters.” —_—

Cleveland’s Three-Cent Fare Ordinances

The latest development in the 3-cent fare controversy in Cleve-
land is the dissolution of the temporary injunction granted a few
weeks ago restraining the City Council from doing business until
the newcode bill could be formulated. The injunction was secured
at the instance of Judge Boynton, a taxpayer, and was brought by
Attorney-General Sheets to prcvent the granting of franchises
to a proposed 3-cent-fare railroad. Eleven ordinances establish-
ing low-fare routes have passed the Council. The city clerk has
advertised for bids for them and they will be opened on Aug. 25.
The ordinance which formed the basis of the injunction proceed-
ings was signed by the Mayor, together with ten others, shortly
after its passage, and sent to the official paper and published.

To remove one of the reasons assigned by Judge Boynton for
beginning the suit for injunction against the members of the City
Council, Mayor Johnson erased his name from the ordinance and
sent it to the city clerk’s office together with a veto message, in
which he gave the following rcasons for his action:

I learn by the newspapers that Judge W. W. Boynton, who filed -suit
and secured an injunction restraining the City Council from acting on
certain matters of legislation, gives as his reason for bringing the suit that
the property owners on his section of Ifast Madison Avenue are strongly
cpposed to a 3-cent fare strcet railway on that street. Rather than see the
entire movement for 3-cent fares delayed I am in favor of not only vetoing this
ordinance, but doing everything that can bc done to prevent the building
of a 3-cent fare railway in that thoroughfare until a new form of government

is established. I recommend that the Council take this vicw.

The opinion among the Councilmen is that the Mayor has
excceded his authority, and that hc had no right to erase his
signature of approval of the ordinance. Director of Law Beacom,
however, held that the Mayor had the right to do so, as final pub-
lication of the ordinance had not yet been made.

e G—

Power Brakes for St. Louis Street Cars

The committee appointed by the president’s department of the
Board of Public Improvements to investigate the practicability of
power brakes for street railway cars adopted a report, July 26,
which was later presented at the meeting of the Board.

The committee recommends the approval by the Board of the
Christensen compressed air brake, with either motor or axle-
driven air compressor pump; the Standard (Westinghouse) com-
pressed air brake, with either motor or axle-driven air compressor
pump; the Westinghouse electro magnetic track and wheel brake,
and the Neal hydraulic brake.

The report contains descriptions and plans of the brakes recom-
mended, and.states that stops by the brakes, made by experienced
motormen, are without discomfort to passengers, except in case
of emergency. The brakes never fail, it is stated, if kept properly
inspected and maintained in good order and operated by trained
motormen.
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Yetrkes” Plans in London Successful

At a meeting held July 30 the Parliamentary committee on the
proposed tube railways in London decided to make a report
giving the Yerkes underground railway interests the right of way
for the completion of its entire system. The Morgan Company’s
bills to authorize the paralleling of the main portion of Yerkes’
routes have becn put over until next scssion.

The contest between the Morgan and Speyer-Yerkes interests
affects connecting Iinks in the London underground system. The
Speyer-Yerkes franchiscs cover lines already in operation within
the city; the Morgan group controls outside transportation lines.
The agreement made by Charles T. Yerkes, Speyer Bros. and the
Old Colony Trust Company last Spring was to rcgister their new
company to be known as the Underground Electric Railway,
L.td., with a capital of £ 5,000,000, for the purpose of electrifying
the District Railway and building four other lines—the Brompton
& Piccadilly, the Great Northern & Strand, the Charing Cross,
Euston & Hampstead and the Baker Street & Waterloo Railway.
The estimated cost of construction of the new lines is £ 15,000,000.

—————— P —
Street Railway Patents

[This department is conducted by W. A. Rosenbaum, patent
attorney, Room No. 1203-7 Nassau-Beekman Building, New
York.

] UNITED STATES PATENTS ISSUED JULY 29, 1902

705,583. Electric Signal; Arthur J. Haycox, Mansfield, Ohio.
App. filed April 10, 1902. One terminal of a signal lamp is con-
nected with the trolley wire, the other leading through a manually
operated switch, to the return circuit, whereby the signal can
be operated at pleasure.

705,611. Adjustablc Brake Head; Gilbert P. Ritter, Chicago,
I1l. App. filed May 15, 1902. The brake head has a journal open-

e p———
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PATENT NO. 705,705

ing, and a grip tongue coincident therewith engages the end of
the beam whereby adjustments may be made to accommodate
the various heights at which the beam is hung.

705,705. Safety Attachment For Trolley Car Vestibules; Susie
E. Pressler, Toledo, Ohio. App. filed May 5, 1902. Rearwardly
extending brackets against which the motorman may lean when
adjusting the trolley wheel to the wire to avoid faling backward.

705,783. Street Car Fender; Ole Olesen, St. Louis, Mo. App.
filed Aug. 7, 1901. A canvas apron is connected to a jackstay
fixed to a skeleton frame.

705,798. Trolley; W. L. Von Hardenburg, Brooklyn, N. Y.
App. filed June 22, 1901. A spiral groove on each side of the
wheel conducts the wire back to the tread whenever it beconies
displaced. ) ’

705,848. Electric Railway; Charles J. Kintner, New York, N. Y.
App. filed Oct. 29, 19goo. Renewed Feb. 28, 1902. A series of
rotary tubular switches inclosing a current feeder are turned by
the car engaging with a spiral groove therein.

705,814. Fender or Guard for Tramway Cars; John Bauer, New
York, N. Y. App. filed March 19, 1902. A V-shaped fender
located beneath the car platform.

105,825. Trolley Head and Wheel; W. A. E. Davis, Toledo,
Ohio. App. filed Dec. 18, 1901. Overhanging side-plates to
prevent the wheel from leaving the wire.
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705,882, Trolley; Thomas W. Sutton, Pittsburgh, Pa. App.
filed May 7, 1902. Fingcrs which prevent the wheel from leaving
the wire can be moved readily to detach the wheel.

705,886. Car Fender; John W. Wechmeyer, St. Louis, Mo,
App. filed Feb. 24, 1902. Details.

705,018. Car Fender; Charles Giblin, Cleveland, Ohio. App.
filed Aug. 12, 1901. A fender having sideboards, and a tilting bot-
tom.

PATENT NO. 705,798

705,027. Brake-Shoe Adjuster; Edwin M. Herr, Pittsburgh, Pa.
App. filed Dec. 7, 1901. A track brake provided with means for
automatically adjusting the shoe support when the shoe wears

down to a certain point.
.—Q’.Q____.

PERSONAL MENTION

MR. ARTHUR HOLLAND, who has been acting president
of the United Railroads of San Francisco, has been appointed
president of the company.

MR. HOWARD PORTER, for some time assistant supcrin-
tendent of the Cincinnati Traction Company, has become superin-
tendent of the street railway at Paducah, Ky.

MR. M. J. LOFTUS, JR., for some time superintendent of the
Newark & Granville Electric Railway, has resigned to become gen-
eral manager of the Indianapolis & Martinsville Rapid Transit
Company.

MR. O. E. OLESON, for six years chief engineer of the power
plant of the Toledo Railways & Light Company, has resigned to
accept a similar position with the Rapid Transit Company, of Min-
neapolis.

MR. EDWARD SPELLMAN, of Cleveland, has been appointed
superintendent of the Ohio Central Traction Company’s lines,
which are the property of the Pomeroy-Mandelbaum Syndicate, of
Cleveland.

MR. RICHARD EMORY, formerly vice-president and general
manager of the Nashville Railway, and recently assistant to the
general manager of the Milwaukee Electric Railway & Light
Company, has recently accepted a position with the Appleyard
Syndicate, of Boston, as manager of a part of its Ohio properties.
Mr. Emory will have his headquarters at Columbus.

MR. R. T. GUNN, superintendent of the Norfolk Railway &
Light Company’s system, has been appointed superintendent of all
of the Norfolk, Portsmouth & Newport News Company’s lines with
terminals in this city. Mr. H. R. Palmer has been appointed super-
intendent of the power plant of the company in Norfolk, as well as
that in Berkley. Mr. G. A. Hatch will act as superintendent of the
Berkley Street Railway, as well as the Atlantic Terminal line.

MR. F. A. ESTEP, president of the R. D. Nuttall Company, of
Pittsburgh, Pa., recently returned to New York after an extended
trip abroad in the interests of his company. Mr. Estep attended
the exhibition of tramways supplies, held in London during July,
in connection with the convention of the International Tramway
Association, at which he had an exhibit, and also made a trip on
the Continent, where the Nuttall Company has enjoyed an ex-
tensive business.

UNITED STATES SENATOR HANNA was presented a
handsome cane by the employees of the Cleveland City Railway
Company, of which he is president, on August 4. About 800 em-
ployees of the company gathered at a public hall to which Senator
Hanna had been summoned, and the presentation was then made.
In acknowledging the gift, Senator Hanna expressed his sincere
thanks to his employees for their gift, and incidentally spoke on the
relations that he hopes to see soon established between capital and
labor.
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FINANCIAL INTELLIGENCE

THE MARKETS

The Money lMarket
WarLL StTrReET, Aug. 6, 1902.

So far as the immediate condition of the money market is con-
cerned, everything is satisfactory to borrowers. Call money eon-
tinues to loan in abundance on the Stoek Exchange at 234 per
cent. Time money is firmer, especially for the distant periods,
yet even time loans can be made on good collateral at 434 per cent
for the six months from now to February. Iocal bank reserves
are lower than they were two weeks ago, partly because of heavy
gold exports to Europe, and partly in consequence of renewed
loan expansion. The gold shipments are apparently over for the
present, however, rates of exchange at Paris and Berlin, to which
the recent consignments have been made, having recovered well
above the gold import level. As for the movement of loans, this
is not something that can be so easily predicted. The quieting
down of speculation on the Stock Exchange, however, is rather a
fair indication that no further increase of importance will occur
during the immediate future. In contrast to these easy present
conditions, the outlook a month or so ahead is not so reassuring.
Treasury expenditures, which ran heavily in excess of receipts
during the first two weeks of July, have fallen off greatly, as had
been expected.  Last year there were very large surpluses from
now on, ranging from $6,000,000 in August to over $10,000,000 in
October. The abolition of the war internal revenue taxes makes
it probable that the surplus this year will be considerably smaller,
but the reduction does not promise to be great enough to make
the treasury a debtor instead of a creditor in the money market.
In a few wecks’ time, moreover, the autumn currency demands
will begin, and local cash holdings will be rapidly depleted by
country bank withdrawals. All this is to occur, moreover, with
New York surplus reserve at the exceptionally low figure of
$13,000,000.

The Stock [larket

The customary quiet of midsummer has once more settled down
upon the Stock Exchange. The brief outburst of speculative ac-
tivity in July raised the general price average substantially, but
otherwise it has left conditions practically as it found them. There
has been no important distribution of stocks in the hands of the
outside public. Holdings remain concentrated to an unusual ex-
tent with the larger speculative and financial interests, and this
clement, although suspending its efforts to advance prices, secems
inclined to check any tendency toward decline. The outside
situation meanwhile continues highly favorable. Progress of the
crops is altogether satisfactory, and an extremely heavy yield of
the staple products scems to be more than ever assured. Reports
from the various industries are also uniformly encouraging, and
although the end of the coal strike is not yet clearly visible,
events appear to be shaping themselves toward a gradual break-up
of the miners’ resistance. As a logical reflection of the prosperity,
present and prospective, railroad earnings keep on piling up in-
creases over the totals of the previous year. The question upper-
most in the minds of serious investors is, however, whether the
rapid advance which has taken place during the last four months
has not gone as far as it is safe to go, for the time being, toward
discounting the favorable outside conditions. This question is
answered now quite unanimously in the affirmative. As a further
incentive to caution there is the uncertain outlook already de-
scribed in the money market. Even the bdldest of the speculative
fraternity have come to realize the wisdom of going slow until the
solution of the autumn money problem can be more clearly seen.
The Rock Island proposals for heavy increase in capitalization are
a more recent development, which have cooled the enthusiasm of
speculative buyers. Altogether, while sentiment, as a rule, is not
pessimistic, it is extremely cautious, and the reflection of it is
likely to be seen for the present in a dull and hesitating market,
such as we have had during the past week.

Among the local traction stocks interest has centered chiefly
in Manhattan Elevated. The course of the stock in the recent
trading has strengthened the view frequently expressed in these
articles, and held by intelligent observers that the shares have
been quietly but steadily absorbed for some time past with the
purpose of holding for considerably higher prices. Talk of a
lease of the property to the New York Central on a 6 or 7 per cent
guarantee has been revived by the plans of the Central manage-
ment, announced last week, for extending its terminal facilities
and substituting electricity for steam in its local service. But

there appears to bec no good reason as yet for placing much faith
in these stories. "The Manhattan’s exceedingly good show of
present earnings, with the prospect of further expansion under full
clectrical equipment, are logical reasons enough for the recent
accumulation of the stock. There is little feature to the recent
dealings in either Brooklyn Rapid Transit or Metropolitan.
Attempts to stimulate outside buying of Metropolitan Securities
have so far not met with mueh success.

Philadelphia

The feature of the traction movement in Philatlelphia has been
the heavy buying of the new Rapid Transit Company shares and
of Union Traction, the leased line issue. Rapid Transit,which was
first quoted a month ago at g, and which sold two weeks ago at
1114, rose steadily in the remaining interval to 137, while Union
Traction went up from 4474 to 47%—a new high record for that
stock. It is claimed that the present Union Traction Company is
carning enough to pay the guarantee on its stock, and leave a
balance of $300,000 (on the basis of the last year’s earnings) for
Rapid Transit stock. The negotiations for purchase of outlying
suburban lines have furnished an additional incentive, and as a
part of the general movement Fairmount Park Transportation
shares have risen 5 points, from 22 to 27, on unusually large deal-
ings. Apart from possible legitimate causes for the advance, it
should be noted that only a small proportion of either Union
Traction or Philadelphia Rapid Transit stocks are held by the
outside public. If the syndicate which earried through the con-
solidation deal were desirous of making a market for the new
securities it would be easy for them to engineer just such a rise
as has occurred. Other Philadelphia sales during the fortnight
comprise Philadelphia Traction, at a slight advance, to 997,
American Railways, which rose a point and a half to 4734, and
later reacted to 47, Railways General at 434, Easton Electric at
1974, and Rochester Railway common, 200 shares of which sold
at 6614,
Chicago

Chicago clevated shares have, as a rule, been strong and fairly
active in the recent trading, partly on heavy traffic receipts and
partly on discussion of future financial plans. Northwestcrn
Elevated common, in which scarcely any dealings have occurred
during the last few months, was exceptionally strong, rising nearly
2 points to 37. This advance was connected with the visit of a
New York Dbanking representative, when plans for improving
and extending the system wcre considered, and it also reflected
the increase of 1574 per cent reported in July earnings over the
month last year. Metropolitan earnings for the same period in-
creased 23 per cent, and even Lake Street showed a gain of 10
per cent. Metropolitan shares wcre strong on this showing, the
common getting up to 39%% and the preferred to 92%5. Lakc
Street, however, on the uneertainty regarding the terms of the
impending reorganization, continued heavy, selling down from 10
to 93%. Among the surface line securities, City Railway rose
rapidly on the buying of fractional lots from 205 to 220. Chicago
Union Traction was firmer for the preferred shares, at 50, but
lower for the common, which declined from 16%4 to 15%4.

Other Traction Securities

The two weeks have been exceedingly quiet in the Boston
traction stocks. On light trading Massachusetts Electric deelined
to 4034, then recovered to 41, while the preferred held steady at
08. Boston Elevated sold in a few lots, between 164 and 166, West
End common between 9415 and 96, and the preferred at 114. In
Baltimore excitemcnt subsided in the Nashville Street Railway
securities, but they were steady and somewhat higher, the recovery
extending to 57 for the stock, and 7374 for the trust certificates.
United Railways of Baltimore common, after an advance to 1674
fell back to 16. The general 4 per cents went to 9734, and back to_
97v4. while the incomes remained about stationary, at 70l4.
Anacostia & Potomac 5s, on unfavorable rumors concerning the
company’s financial position, dropped sharply from 103 to 9934.
hut later recovered to 103%. Other Baltimore sales comprise
Lexington Railway 5s, at 104; Charleston Consolidated Railways,
betwcen 933 and 9434 ; Norfolk Railway & Lighting 55, at 954;
City & Suburban (Baltimore) 5s, at 10214; Atlanta Railway 5s, at
106, and City & Suburban (Washington) 5s, at 102 and 102%%4. The
feature of the Louisville traction market was a sharp advance in
Louisville Street Railway common, five 'shares of which sold at
141, against a quotation of 126 bid two weeks ago. Trading in
New Orleans securities has been quiet at a slight reaction to 16,
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for the common and 5614 for the preferred. Toledo Railway &
Light is also dull but strong around 34.

Lastweelk was one of the most active on record for the Cleveland
Stock Exchange. Tractions held the center of the stage,andnearly
10,000 shares changed hands during the week. The strong bull
movement which started two weeks ago has continued, and nearly
everything on the board advanced. Cincinnati, Dayton & Toledo
lead the activity, with sales of 3186 shares. It opened Monday at
23 and advanced to 27 during the week; closing sale was at 2614.
Detroit United followed with sales numbering 2742 shares, which
were brought into the market at an advance from 84 to 8714, It
is the gencral opinion that this stock will continue to advance to
about the go mark nnless New York should withdraw its support;
a contingency which is not feared. Toledo Railways came in for
850 shares, on an advance to 34%. News of a million dollar tax
suit against the company has since caused it to sag somcwhat.
Northern Ohio continues its steady advance. It started at 40%%
for the common and closed at 45, over 700 shares selling. Southern
Ohio continues to advance with the new Cineinnati, Dayton &
Toledo, which supersedes it. Five hundred of the shares still out
changed hands, at from 7174 to 733%. Lake Shore Electric is
showing remarkable strength in view of the fact that the proposi-
tion has not yet been financed. It opened at 1474 and advanced to
177 ; sales 437 shares. Cleveland Electric continues strong at 83,
125 shares selling, with plenty of bids for more. Syracuse Rapid
Transit sold for 349 shares, at 70 for the preferred, 2 points
higher than last previous. Western Ohio continues firm at 25
and 25%. Sales numbered 365 shares. Monday, 100 Lake Shore
common advanced to 184, the highest yet. Northern Ohio sold
for 45 for 100 shares, and Cleveland Electric advanced to 86 for
100 shares. Two hundred Cincinnati, Dayton & Toledo sold at
26, a drop of 1 point from last sales.

Security Quotations

The following table shows the present bid quotations for the
leading traction stocks, and the active bonds, as compared with
last week:

Closing Bid

July 22 Aug.b
American Railways Company 4614 47
Boston Elevated ........... 165 164
Brooklyn R, T 71 69
Chicago City .evevenn.. B S NN . . ool oot < et 210 215
Chicago Union Tr. (common) 1515
Chicago-Union Tr. (preferred) B 50
Cleveland Electric ...covvvnninn.. ses e S2Y 8614
Columbus (common) .. 52
ColmbusiCpIeterred) s s samnins voms samns ¢ swisis s » saerms & sisme 107%4
Gonsolidated Traction of N. Jems s ceme s cmmm « samin s sowen sasmes smwes 69145 6914
Bonsolidated Traction of N T BS: cewsaemis s snse s 5 saes & coign s coses 1101, 1101%
IBetecitaUnited Seiities - sunsn s marvne merlsistelon el - 85%
Electric People’s Traction (Philadelphia) 4s. 9975
lBlzin Aurora & Southerni.. . uuws s oo oo 43
Imdianapolis Strect: RailWay 4s.. .owvs cuimisn o wmisre o crireiors = oo o o orwinie e 8734
Take Street Elevated ...ovuiuiiniiiuniieereereeeineeneueraeeenanns 91,
Y anhattan RaTIWaY: o o s o s eistaisis sivmsmsie suisiots s sisce 3614 13614
Massachusetts Elec. Cos. (common)............ 41
Massachusetts Elec. Cos. (preferred)......... i 7Yy 973
Metropolitan Elevated, Chicago (common)........cevvuivnvinenns 38 39
Metropolitan Elevated, (CHICag 0 s swns s csinn » siiios  seims & waisivn & airiia 2 9115
Metropolitan SEreet ... swe: sowss s somss 50¢ 149
North American 1231
Northern Ohio Traction (common) 441
Northern Ohio Traction (preferred) ........... R — 89
INOEERR TETSCN' « cieras o simimroie sisimssre = o sisiste o/ siomvis 6| Sayals sistsgese & Siwisiads & atssasess sssass 301
Northwestern Elevated, Chicago (common).... 37
Northwestern Elevated, Chicago (preferred).. 84
Philadelphia Rapid Transit ....coovvenineennon.. 1334
Philadelphia Traction ....c.ooueiiiiiiiiniiiiiiiiiiiiiiiieieans 995
St. Louis Transit Co. (common).......... 5 T 3114
South Side Elevated (Chicago) ....... 110
Sotithern Ohio) TrACtION. : cuws s coenes sanie s st 5 o508 5 eininie s oo iiSie & 5imin 2
Syracuse Rapid Transit ............ s b € SR § S R e L 27%
Syracuse Rapid Transit (preferred) .cos:smars sns s csimn s 5 s « s 65 7
Third Avenue ..cocevevess Wi ¥ s s Oy s § TG § YRR S 13214 132
Toledo Railway & Light ceeeecvsesoon : 3034 30
Twin City, Minneapolis (common) 121% 1234
United Railways, St. Louis (preferred)....... 84 8315
United Railways, St. Louis, 4s........... ‘ocrenn0sT0ne000 ot aET0Cs 871 8714
Union Traction (Philadelphia) ....... 4 . 4% 17
Western Ohio Railway ........... : . 251,
‘New Orleans Railways (common) 171 16
New Orleans Railways (preferred) 56 5614

* Ex-dividend. 1 Last sale. (a) Asked. (b) Ex-rights.
Iron and Steel

With the exception of billets, where the conditions are distinetly
casier, demand continues to run far ahead of production in the
leading branches of the iron trade. In basic pig iron the bulk of
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the orders now being taken are on contracts running well into
next year. For prompt delivery fancy premiums have to be paid.
The Eastern foundry interests are coming to depend more and
more upon imports of the foreign material. Meanwhile it is
estimated that 1,200,000 tons of steel rails are already booked for
next year's delivery, and an additional 400,000 tons will be carried
over from this year’s. Quotations are $21.75 for Bessemer pig,
$33 for steel billets and $28 for stecl rails.

Metal
Quotations for the leading metals are as follows:
11.90 cents; tin, 28 cents; lead, 474 cents; spelter, 534 cents.

Copper,

— e

MACON, GA.—Tucker, Anthony & Company, of Boston, have sold the
Macon Consohdated Street Railway Company and the Metropolitan Street
Railway Comipany, both of Macon, Ga., to Nashville and Savannah parties.
These properties have been controlled in Boston since 1894, ‘The umacon Con-
solidated Company controls the Metropolitan Company. It has $350,000 bonds
and $500,000 stock, and the system comprises about 20 miles of road. It is
understood that purchase price for a controlling interest was in the neighbor-
hood of $00,000.

CHICAGO, ILL.—Metropolitan Elevated directors have dcclared a semi-
annual preferred dividend of 1% per cent, payable Aug. 30. Books close
Aug. 16 and reopen Aug, 30.

BOSTON, MASS.—The treasurer of the West End Street Railway Com-
pany received proposals July 23 for $300,000 West End Street Railway 4 per
cent bonds dated Aug. 1, 1900, and maturing Aug. 1, 1915. This issue is to
refund a matured issue of $300,000 Highland Street Railway Company 5 per
cent bonds. The award was made to Lce, Higginson & Company at Dbetter
than 104. Bids ranged down to 103, and were eleven in number.

BOSTON, MASS.—At a special meeting of the stockholders, held July 25, it
was unanimously voted to authorize an increase in the capital stock of the
Joston Elevated Railway Company from $10,000,000 par value to $15,000,000
par value, and an increase in the number of shares from 100,000, par value
$100, to 150,000, par value $100, the proceeds to be applied to defraying the
cost of construction and equipment of the road, with expenses incidental there-
to, and to paying the indebtedness already contracted for that purpose. Gen.
Bancroft said he was unable to state accurately how much money the road
would require for these purposes, but to complete what had already been
vndertaken by the company would take somewhere between $3,000,000 and
$4,000,000. Only stockholders of record will be allowed to subscribe for the
new capital stock.

BOSTON, MASS.—Judge Colt of the United States Circuit Court on July
28 authorized William Odlin, receiver, to sell the property of the Stoughton
& Randolph Street Railway Company. The road is 8.2 wiiles long.
in Stoughton and Randolph form its termini.

NASHVILLE, TENN.—The Nashville Railway bondholders’ committee re-
cently issued a statement from which we take thc following facts and

Lhe villages

figures:

Capital stock (authorized $6,500,000) outstanding ...........coovnen 5,470,000
TFirst consolidated mortgage 5 per cent bonds authorized.............. 45,500,000
Ield by trustee to redeem underlying bonds ......... $2,549,000

Held in treasury for future requirements ............ 1,651,000

Qutstanding in hands of public ........... PP 2,300,000 6,500,000
Rieceiver!s icertifeatesh i liiaihioues: « o srsirelslste ¢ o srvziseie|statssaze o sozoiein s stiss $500,000
Gross earnings for six months ended Dec. 31, 1901......... EN— ..o $391,456

The earnings of the company for six months ended June 30th show a good
increase over same months in 1901. The comparison by months from January
to May inclusive, June not yet to hand, is as follows:

GROSS EARNINGS NASHVILLE RAILWAY, JANUARY TO MAY,
1902, INCLUSIVE
1901 1902
January $57,944.73 $63,230.64
February .. .. 80,928.90 56,583.11
INEEIR  5nonenara00RAnoROE0oHRo50005AEI000AAN AR TAAGCTARANS 59,084.89 65,773.04
ADTH e, el el & Gsaress s ST Y e mtoce ¥ oicnsnf F S B BB £ ¥ 3 59,109.15 65,225.87
IVBERYS i 6lm i 5, 050005 £ 8008 F.S000R18 5 2 SMATANALR 7, GS0T850 8 B i B 2580455 5 1 28 63,509.10 76,860.63

Hambleton & Company, of Baltimore, in commenting on these figures, say:
‘“1he company, we estimate, earned in gross for the year ended June

BO; T902: s 5 sveterves + svetante weseralo demss ¥ SRGErs § L3650 SOEHE SEGEET QR § O § RV $900,000

“Estimating the operating expenses at 55 per cent ....ceceevesecsnceses 495,000

S Fctimated ‘Neb CATNINGS i - s b » Guisios S & & G956 5 5 Svaes S § 5 $405,000
“Interest on underlying bonds .. $146,020
“Interest on receiver’s certificates .. 30,000
“Taxes (abnormally large) ...ccoevvivininnnnn.. 8,716
“Interest on $2,300,000 consolidated mortgage 5s 115,000

—————— 369.736

SlEstimated  SUBRITS L NNE L o ariais s o saese s ialift B fEA § SSenis § SRR $35,264

“We do not see why these estimates should not be realized. The money re-
ceived from the sale o1 receiver’s certificates is being spent in betterments and
improvements, which, when completed, will add largely to the earning ca-
pacity of the property. The attitude of the city authorities is said to be
friendly, and a reduction of taxes and the granting of new privileges are as-
sured. It looks as if the Nashville Railway Company will soon be out of its
difficulties.”
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which contains the annual operating
* Including taxes.
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