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The Situation at Catlettsburg 
Judg in g fro m th e newspap er accounts of the strike of lhe Cam­

den Interstate Stree t Railway Co mpany's employees, the "vic­
to ry" of the uni on r esulted from in ti midation and Yiolence on the 
pa rt of t he strik er s and th eir sympath izers. Riotin g and blood ­
shed were reported a t Huntington, I ronton, Catlettsburg and Ash­
land , but th ese di sturbances fa iled to awaken the authorities to a 
r ea liza ti on of th ei r duti es. T he press di spatches, during thi s 

lawlessness, sai d : ''The city offic ials are making little or no effort 
to keep order. Sheri ff W alton was appealed to for assistance, but 
said that ci ty auth oriti es sh ould firs t make an effort to keep the 
peace." A ll of thi s t roubl e g rew nut of the refusa l of the com­
pany t o recognize th e uni on, and the co nduct of the men during 
th e strike shows t hat there a re very good reas;ns why the union 
should n ot be recognized as ide from any questi911 of company 
policy. It is a sad co mmentary upo )1 a ny commtmity)hat such an 
organization is no t only tolerated but encouraged. __., 

The Trackless Trolley Car. 
O ur readers are fa miliar , th rough several articles which have 

appeared in this paper, wi th the device 1:~nown as the "tFackless 
tro ll ey," and which is employed in Europe t.o some extent where 

the amount of t raffic is not su fficient to j us.t!f)'. the e;5pense of 
laying th e ordinary track construction. Up~· this ·"time there 
haYe been no systems of the trackless trolley kina"insta:Hed in thi s 
country, but it is jtt st r eported that F. G. Tilton and G. F. Stiles, 
two Lowell capital ists, will build a line of th is kind between Frank­
lin an d Franklin Falls, N. H . A 20-hp omnibus has been ordered, 
capable of carryi ng th irty-two passengers and freight , and thi s car 
wi ll be run by overh ead wi res on a macadam road. It is nowhere 

cla imed that this sys tem is as cheap to operate as the ordinary 

tro ll ey system, or is in any respect more desirable than the latter, 
except that by 1t t h e expen se of laying a track is avo ided. The 
records of power consumption on the roads installed abroad indi­
ca te that about twice as much power is required on a good road 

to operate an omnibus of th is kind as would be needed to propel 
a t roll ey 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 sufficie ntly broad to accommodate the traffic. 

* * * 
The average electric railway manager very often finds himself 

confron t ed with a situati on where a certain amount of traffic co uld 
be secured by th e const ruction of a short spur to his main track, 
but where there is co nsiderabl e do ubt whether enough passengers 
can be secured , certainly at fir st, to put th e line on a paying basis. 

vVe ourse lves can call to mind a number of instances of this kind. 

in so me of which th e local manager has actually taken into serious 
contemplation the o perat ion of an automobile car, either steam or 
electr ic. Agai n, th ere may be places where the right to lay tracks 

eith er cannot be o btained or else will only be given under such 
burdenso m e restrictions that it will not be profit able. To both of 
these cases the trackl ess trolley seems part icularly adapted. If th e· 
future should show that the traffic is no t sufficien t to ju stify the 
road, the expense o f installation has been very sli ght, while, on the 

other hand, if the traffic should grow, t he ordinary track can be 
la id and u sed with the sam e overhead wires, while the trolley 
omnibus can be relegated to another branch, wh ere it can develop 
another traffic t er ritory. Still anoth er instance where this system. 
if it is prac tical, can be used is in a small t own where there is 11" 

troll ey system and wh er e current to operate the line can be pur­
ch ased from a local li ghting company. 

* * * 
Two systems of thi s kind are employed abroad. In one the 

troll ey is of ordinary un der-runn ing type an d the two poles carried 
on t he bus are si milar to th ose on a car, except that th ey are 
lon ger and arc swiveled both at the ba se and at the harp, so that a 
certain amount of yariation in running is po ssible. In th e other 

system the tro lley runs on top of the wire, as in the old early Van 
de Poele system. and is connect ed to the omnibus by two flexible 
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wires. The advantage of the latter method is .. oi course, that of 
a greater range in movement for the bus, depending on the length 
of the connectin g 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 traci<: 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. 
* * * 

'Ne 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 fai thfully 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 dodgi11 g 
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 
love 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. Even on city streets 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 wonrl.erfully, and when the storage battery has 
really arrived perhaps the horse will shake hi s 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 
elect lounging back in their touring cars with their horses in 
their laps. But for the present we will pin our faith to the troll ey 

car when we wish to get there on time. 

The Street Railway in American Cities 
It has been the usual custom for Amencan 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. It 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-

ent status oi public works entrusted to its care, to realize the wis­
dom and good fortune of the cities that have adopted the policy o f 
entrusting 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 se rvice in developing transportation 
facilities, not the least important fea ture of which has been the 
opening up of residential di stricts 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
t ions 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 thi s 
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 doubt ful 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 

t ime 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 a re 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. It is hard enough on large elec­
tric railway systems 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 fu:nace is planned 
especially for the use of cheap fuel. Then, too, you have been 
nosing about and considering storage batteri es 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 t urn 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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is now quite certa in that by the ski lful use of producer gas 
une can get the horsepower-hour on the equivalent of littl e more 

than a pu und of coal, and it is high t imL" tha t the question were 

seriously con sidered. E lectric power t ran smission should see a 
boom coming, too, and every water power that is avai lable should 

be turn ed to immediate account. The comic paragraph er has pic­

tured the magnate of the next generation wearing a sizeable chunk 

of anthrac ite in h is shirt-front, but the joke is getting, even now, al­

together too gr im for enjoyment. The coal supply is far from ex­

hausted, bu t the patience of the consumer is. and it is time to take 

the mat ter in hand and to push it to a final settlement. 

The Convention of the International Tramway Association. 

E lectric ra ilway progress in the United States has been so rapid, 

and we ha \·e been accustomed to such a great extent to look upon 

Ameri can r a ilway practice as standard throughout the world, that 

A meri can ra il way managers have, as a rul e, taken ·comparatively 
little interest in the meetings of the foreign tramway association s. 

Another reason for thi s fact has undoubtedly been that it is the 

genera l impression that operating condition ~ arL" so different abroad 

that lit tle practical value can be secured by a study of fore ign 

electric ra ilway conditions . In some respect s both of these state­
m ents a re true, although, when we consider them carefully, the 

a rgumen ts neutra li ze each other, because if American apparatus 

is used exten sively abroad the experience of nther:, with it will 

o ft en be of as much value as if the apparatus werL" being em­

ployed in this co un try. As a ma tter of fact. E urope µosses ses a 

number of very acti ve street ra ilway as~ociati ons at which topics 

a re o ften di scussed which a re o f in terest to A merican s, and while 
loca l con d itions ha\"e caused a d ifference in certain operat ing 

methods th er e is nowh ere nea r th e diversity of practice between 

tramways a broad and in America as exist bet ween the steam rail­

roads in t h e two contin ents. T he.fact that electric railway develop­

ment has occurred a t a ti me when the interchange of ideas by the 

technical press and in other way~ has been ~o general. together 

with the extensive development of electric railways in this country, 

have had the effect that the principles of A merican electric rail ­

way pract ice ar e pret ty well understood, and to a large extent fol ­

lowed abroad. T he result is that any new improvement \vhich is 
made here in any importan t feature of electric railroading is known 

in Europe almost as soon as it has received publication in thi~ 

country, and is con sidered on it s mer its even if it is not adopted. 

Nor can A mericans claim that they have nothing to learn in elec­

tric ra ilway engin eering from the compani es across the 'Nate,·. 

F rom the opening of the ea rly Siemens & Halske railway at Gross­
Lichterfelcl e, in 1881, there has bee n an interchange of ideas between 

the two contin ents in which A meri ca has profited in many wa_vs. 

. \mong the examples which we may cite of this truth is the under­

ground slot condui t which was developed in Budapest befure it 

was applied in thi s country, a lthough American conditions re­

lJ.Uired a considerable m odifi cation of th e Hungarian model. The 
ca rbon bru sh and the storage ba ttery for power stations, one now 

co nsid ered an esse ntial and the o ther as an important adjunct in 
many cases to rail way oper ation, were employed abroad before 

they were in this country, while the rotary converter was originated 

abroad tho ugh developed an d perfected in this country, so that 

it s general use is now di stin cti vely American. Even at the present 
ti me we have an in stance of the same thing in underground tube 

ra ilways, and the use of th ree-phase motors for railway work. 
\ ly'hile the th ree-phase roads abroad may yet be considered in the 

exper imental stage, the fact remain s that lines o f thi s kind are in 

regul ar operation , and ha\"e been fo r some time, while there are 

no instances of th e direct application of three-phase moturs to 

rai lway work in thi s country. 
The largest and most important foreign »tred railway a::o::oociation 

is the Internationa l Tram way U ni un, wh ich was established some 
fifteen yea rs ago, and wh ich now holds biennial medings in the 

d ifferent capita ls of E urope. The meeting thi s year, held in Lon­
don , was the firs t ever conductt'd in an English-speaking country, 

and in th is issue we publish a report of the first part of thL" meeting 

T he second part will appear in an early 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 intn 

the o ther two languages for the benefit of tho se who did not under ­

stand the language which the speaker used. We will not attem pt 

here to make any analysis r,f the different papers or discussions, as 
the report is complete in itself. It is interesting to note, however. 

that many of the topics a re the same as those which often come up 

for debate on thi s side of the Atlantic, a fact which indicates the 

community of interes t in tramway matters in all parts of the 

world. 

The New York State Street Railway Convention . 
The conyent ion of th~ New York State Street Railway Associa­

tiun is always looked upon as one of the most important eve nt s 

uf street railway interest uf th e year. and the meeting which will 
take place next month promi~L"s to be one of the mo st interesting 

in the history of the association. 
The date fixed for the meetin g is Sept. 9-10. and the conventio n 

will be held at Fort William Henry Hotel, Lake George. The 

place selected for the meeting is a most attractive one during 

September, and the managem ent oi the association hopes that 

there will be a la rge attendance. There is another reason why th e 

convention this year should possess unusual interest. The entire 

district in Ne\\" York State north of Albany and bounded, .in fact, 

by Utica un the west. the State line on the east, and Lake George 

un the north. has during the la st two or three years undergone an 

t: norrnous deYelopm ent of it s electric railway facilities. The roads 

built have been of the high-speed type, and have been carried 

through thi s 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, riYal the older and better ~ 

interurban electric rnilw;:,.y district s of the Middle \ ly' estertt~ 
Recent consolidations ha\'e brought this system largely under one 
mana gement, and it is now possible to travel from Albany to 

Lake George and beyond. entirely by electric road. The method 

of operating this yast system of electric railways will natural!y be 

of extreme interest to a visiting railway manager. and we have 

no doubt but that facil ities for an impectio n of so m e of the most 

interesting features of th is line will be afforded those who attend 

the convention next month. 
The New York State Association certainly de serves a great deal 

of cr edit and congratulation for its successful history and the 

important work in advanci ng the interests of st reet railways which 

it has accomplished since its foundation. 'vVe have on several • 

occasions in the past expr essed our high opinion of the work of 

the association and the ab il ity which has been displayed in direct­

ing the work and aims of th is body by its able president, G. Tracy 

Rogers, and the executive committees who haYe co-operated with 
him in carrying out the work of the association. The papers pre­

sent ed at the annual m et in gs have always been of the highest 

class . and the associat ion has been fortu nate in securing th e active 

and hearty co-operation of the leading railway managers in the 

State. whose presence and discu ssions on the topics presented 

haYe been of the greatest value. It is with no idea of deprecia tin g 

the street railway associations of other States to call attention in 

th is way to the work accomplished _hy th e New York State As­

sociation and to point to it as an c:xample of what can Le ac- · 

complished by united action and the expenditure of a little time 

fo r the common good. \ Ve knO\Y that many companies, who 

always make a point of sending representatives to the conve nti on 
o f the American Street Rai lway Association. neglec t th e meetings 

of the association of their O\\'n State, presumably on the theory 
that being small, it is not worth the time and consideration winch 

would ha Ye to be giYen it. The State associations, h<>l\' L ,·a. ha \'l: 

their peculiar province, and some things which they ca n du can no1 
lw accomplished or e\·en undertaken hy ,1 national hndy. 
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Rochester's Parks and Pleasure Resorts 

The development of the park system in Rochester and the 
establishment of the summer resorts along the lake and bay in 
that ,icinity may be sa id to date from the introduction of the 

of t en acres and less, about 630 acres in three plots, all of which 
are easi ly 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 doll ars has been expended for maintenance and improve-

GENESEE CANYON. BELOW LOWER FALLS, SENECA PARK, SHOWING ANCIENT SILURIAN (N IAGARA) STRATA~~ 

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

ON THI:: 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-

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 r~sorts lie to the 
north of the city; Manitou, which is several miles up the lake, be-
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in g the farthest western point, and Sodus, forty miles east of 
Roch ester, marking the o ther extrem e. The other po ints dot 
the lake front between these outposts. They ar c all reached di ­
rectly by troll ey lines from Rochester whi ch conn ec t with the 
local system and enter th e city over the Rochester R ailway lines. 

The syst em of the R ochest er Rail­
way Company covers a ll parts of the 
city very thoroughly , and comprises ro5 
mil es o f track over which 185 m otor 
cars and forty trail ca r s are operated. 
The lines are laid out so that all rout es 
lead to the business cent er of the city , 
from which the cars for the pleasure re­
sort s and parks start, tints enablin g 
patrons in all part s o f the t own t o m ake 
direct connections with any of these 
points. The company has a rrang ed 
trips taking in several points of interest, 
and combining not o nly troll ey rides 
through interestin g parts of the city and 
attractive rural scenes, but also lake 
trips or a ride o n Irondequoit B ay, 
which is a very picturesque spot and a 
favorite r esort for fi shermen and cano e­
ist s. A forty-mile trolley ride through 
a beautiful country to Sodus Bay is 
offered those who enj oy rural scenes 
and long troll ey rides. 

Whil e the lake r esort s are ava ilable 
only a comparatively short time every 
year, the parks a re 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 , qr acres of which are on th e 
east side of the river and 71 ac r es o n the west side, and it con ­
tains a long section of the canon of th e Genesee, which rises 
over 200 ft. from the wat er leve l and is den sely covered with the 
native forest growth. One of the m ost a ttractiv e feat ures of thi s 
park is a charmingly picturesque lake of five acres, fed by natural 

in outdoor sport s or in recrcati vc pursuit s, T his park comprises 
340 acres. The land is practically a level tract, and possesses 
many elements of beauty, furn ishing a rare ex ample of the po ssi­
biliti es of landscape gardening in a location po ssess ing many 
na tural advantages, T hi s park, too, is divided hy the Genesee 

CHILDREN'S PAVILION, HIGHLAND PARK 

River, whose p lac id waters wind gracefully between the shady 
banks, affordin g an ideal place for boat in g and canoeing . There 
are golf links. base ball and athletic ground s, and a fine bicycle 
track. In summer, concerts a r e freque ntly g iven by popular 
bands, 

Hig hland Park is the small est of the three principal resorts , 

FOUNTAIN IN MT- HOPE RESERVOIR, HIGHLAND PARK 

springs, and encircled by promenades and driveways. Thi s park 
also contains a large dancing paviJi ,m and buildings fo r the zoo­
logical collection. A mong the nc tura l beauties of thi s site is a 
series of terraces and plateaus aFd a very compl ete collection of 
shrubs, trees and flowering pla1~ts. 

Genesee Valley Park, on the oth er hand, compri ses a broad ex­
panse of meadow, cool and sr ady woodlands, and placid stretches 
of river, which are very terr pting to those who d esire to indulge 

and compri ses o nly 60 ac res , but it is one o f th e m ost attractive 
spot s, as it contai ns the waterworks r eservoir, in which is a 
fo untai n proj ectin g water to the height of roo ft., and there is 
a lso an elabo rate floral display. From the eminence in thi s park 
an unobstructed view to the south reveal s a landscape of ex­
traordinary beauty , and on all sides are beds of fl owers and 
cl umps of blooming foliage. T o the north , the city stretch es 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 resenuir site for park purposes was 
proposed by Ellwanger & Barry who were at one time interested 
in the old st r ee t railway company \\'hich operated the h or se ca r 
lines in Rochester for many year~- They offe red to donate twenty 

SCENE IN GENESEE VA LLEY PARK 

acre s tu help out the project. This generous offer was accept ed, 
and now th e park includes part of a morai ne ex tendin g frum 
th e ri ve r to a point several mile~ east, the south slope of which 
has been de,·eloped to make of the park an arbore tum . H ere 
are m·er r roo species an d vari et ies of the 1800 -;arts indi genou s 
tn thi s latitude, Such a sigh t as this slope during the flowering 

Ell\\'anger & Barry con:--tructed a beautiful pa\' ilion for th e 
childr en . circular in form, three stories in height , 62 ft. in diam et er 
and 46 ft. to the apex. This has proYed a g reat artraction. 

T here are many add it ional point s of interest in the city that 
are not includ ed in the offic ial park system, although some of 
th em lie along the park ro ute. and are much admired and Yisited 
by residents and str angers. l\Iost important o f all are the Falls 
of the Ge nesee . The upper fall s a re situated in the heart of th e 
ci ty; to th e ~o uth of Platt S treet bridge, which spans the gorge 
at the height of 200 ft From h ere a splend id Yi ew may be h ad. 
Th e fall s are 85 ft_ hi gh , an d it was m·e r thi s prec ipice that th e 
famous Sam Patch made hi s last and fatal lea p in 1829. before 

PR IVATE CAR OF THE ROC HESTER RAILWAY COMPAIW 

thousand s of spectato rs. The middle fa ll s ar e 26 ft. hi g h. Th e 
lower fa ll s may be viewed to ad,·antage from the Driving Park 
Ave nue bridge, They are 96 ft. high and present a m ost impos­
ing spectacle. To th e no rth is the cafion of the Genesee. Driv­
in g Park Ave nue brid ge :;pan s the Genesee cafi on at a height of 
2 12 ft Th e bridge is 990 ft. long, and is the third lo ngest sing le 

TROLLEY PARTY VISITING LAKE RESORTS 

season cannot be found elsewhere in this coun try. and th e 
troops of bright, laughing children frolic king on th e banks- for 
this is a ''children's park"'-lend additional grace and beauty to 
the scene. Howeve r, th e children are not th e only admirers of 
thi s collection, fo r it attracts horti culturists from all parts o f the 
world. The n orth slope is devoted to eve rgreens , of whi ch th ere 
ar e numerous vari eties, beneath whose spreading bran ch es are 
a rranged long rows of picnic tables and settees. In 1890 Messrs , 

span bridge in th e world. All of these poin ts of int erest, like th e 
ci ty parks, ar e locat ed on the li nes of the st r ee t railway company. 

T he city is particularly fortunat e in its location, which enables 
it to enj oy many attractiYe summ er reso rts on L ak e Ontario. 
I rondequo it Bay and Sodus Bay; all reach ed by t rolley ca r s oper­
a ted in conjunctio n with th e local se rv ice. 

Th e rid e to O ntario Beach by trolley occupies about three­
quarters of an· h our. T h e fi rst part of the journey is through 
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State S treet , one o f th e city 's ch ief bu siness tho1oughfares. At 
Lyell A venue an o blique tu rn is made in to Lake Avenue, and 
from thi s po int to the Ridge Road is a succe ssion of handsome 
res idence s and we ll -kept lawns. Beyond the city limits the route 
continu es ov er th e Charl ott e B oul e\'ard through a pictmcsquc 
sec tion. O n th e left is Kodak 
P ark. Farth er along on the 
boulevard th e ca r pa sses St. 
Bernard' s Semin ary and H oly 
Sepulchre Cemetery. A bo ut 
tw o minutes ' r ide beyond thi s 
is Ri verside Sta ti on , opposite 
which is Ri verside Ce m etery. 
Aft er thi s com es Charlott e 
V ill age and then Ontario 
Beach. T he ent ire route is 
lin ed wi th m ag ni fi cent shacle 
trees, whi ch help t o make the 
ride cool and r efresh ing un the 
ho t summ er cl ays. T he r ide 
i,, also fr ee from du st a nd dir t, 
as the st reet s and b oul e,·arcls 
over whi ch the cars nm arc 
constantly sprinkl ed. 

O ntari o Beach, on the 
shores of L ake O nt ari o, 

in g Summerville are \Vindsor Beach and the \Vhite City, com ­
pri sing a community of summ er campers, whose lon g rows of 
tents pre sent a very pretty spectacl e. The ride to Windsor Beach 
and Summervi ll e from th e city is through a beautiful section of 
country, and fo llow s the com se of the river along the cast si de. 

a bout 7½ m iles no rth of R o­
chester, is the mos t po pul ar 
lake reso r t in the S tate. It 
o ffer s a ttra,ti ons usually 
found at th e g reat seacoast 
r esorts. Durin g th e seaso n 
concert s are g i\' en afte rnoo n 
and evenin g by bands of na­
t ional r eputation, and free 
vaudevill e shows arc cont in u­
ally go in g· on in the pav ilio ns. 

THE WHITE CITY AT W INDSOR BEACH, L AKE ONTARIO 

a~ well as spectacular outdoo r a ttracti ons for entertainment. 
From O ntario Beach to th e west nm s a troll ey line along· the 

sho re to l\ Iani tou, whi ch is a fa,·ori te reso rt fo r picnickers. fish­
erm en and fa mily out in gs. T hi s is owned by the Rochester, 

-
. - .... 

. •· 

...... 

OLD PATHWAY IN SENECA PARK 

Charl ott e & Mani tou R ailroad Co tp pany, and is a Yery popular 
ro ute. It works in conjun cti on wi th the Rochester Railway 
Company. 
. S ummerville, on th e opposite sid e of th e r iver from Charlotte, 
ts a p~pular reso rt, and o ffers as a ttractions a splendid electric 
founta 111 , th e Paul B oyto n chutes, and a bat hing beach. Adjoin-

J\Iany ,·isitors take the \Vincl s(J r Beach ca r from Roche ster, cross 
the ri,er by ferry, and return o,er the Charl otte line. or reverse 
the order, and thus gc:t a trip on each side of the ci ty. 

Sea Bree ze is the suggestive name of a popular resort at the 
point where Irondequoit Bay connects with the lake. It has 
been laid out in ve ry a ttractive manner by landscape gardeners, 
and as it possesses many natural advantages. it draws many pleas­
me seekers. The Rochester & Irondequoit R ailway Company. 
1': hich is leas ed by the Roche~ter Rail\\'ay Company, operates a 

LIGHTHOUSE, SODUS POINT 

direct line t" this point, from whi ch steamers can be taken on 
Irondequoit Bay to Newport. Glen H a,·en and oth er points, 
or 011 Lake Ontario to Ontario Beach . 

Glen H aven, one of the late st resorts in the n eighborhoo d of 
Roch ester, is situated in a charmi ng g len at the head of Ironde­
quoit Bay, on the line of the Rochester & Sodus Bay Railway. 
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It possesses many attractions, and has splendid accommodations 
fo r excursions and picnics, being surrounded by delightful groves 
on all sides. It h as the advantage o f being nearer to Rochester 

so m, the sig ht is mo:,t i11 spiri11g. T he next town is \Villiamson, 
two miles beyond is East Williamson, and fi,·e miles furth er 
Sodus-the mo st imp ortant town on the line, with a population 

of 1800 person s. After lea\'­
ing Sodus the line parallels 
the Rome, Watertown & Og­
densburg Railway as fa r as 
vVallington, where it passes 
under that road and turns to 
the north. About three miles 
beyond W allington is Mar­
ga retta Gro,·e. a fa \'Orite re­
:,ort fo r picnickers. After thi s 
a few minutes' ride land s the 
traveler at hi s destination in 
the historic Yi ll age of Sodus 
Point, It is expected that 
thi s road will eventually be­
co me on e of th e mo st im­
rorta nt parts of th e system of 
the Roc hester Ra ilway Com­
l'any , as the freight and ex­
press service during the win­
ter a nd the pleasure traffic 
in the summer month s have 
been rapidly developing since 
th e ope nin g of th e lin e. Sodus 
has proved a very° attracti\'e 
resort for Rochesterians. 

SUMMERVILLE, AT THE MOUTH OF THE GENESEE RIVER 

A t all points reached by the 
t rolley lines along the lake the 
railway company has contrib­
uted generously toward fur­
ni sh ing attractions and enter­
tainments, and thi s liberality 

than any o ther of the summer resort s, the trip taki ng only th ir ty 
minute s· r ide from th e ce nter o f the city, 

Sodus Bay, which, o f all th e r esorts reach ed by trolley lines 
fro m R och ester, is th e fa rthest . is likew ise one oi the most a t­
t ractive, as it affords many advant ages which cannot be fo und 
elsewhere. It is acknowledge d to be the fine st harbor on L ak e 
Ontario, and is p rotec ted by a splendid breakwater . . built by th e 
Government, The sho res and island s abound with attractio ns 
and beautiful scen ery, and acco mmodat ion fo r picnics and excur­
sion s are nffered on every 
hand . A ride t o Sodu s Bay 
on a " R oya l Blu e Line" ca r 
of th e R ocheste r & Sod ns Bay 
R ailway Company, whi ch i~ 
11 0w contrn ll ed by the Ro-
cheste r R ai lway Company, F 

one of the m ost enjoyabl e 
··t ro ll ey trrp s" po ss ibl e to fin e'. 
a nywh ere. T h e line pas~ e, 
th rough a fin e r eside nt ia l sec­
tion as far as the Gl en H aven 
depot , and th en makes a tu rn 
to the left . and passes t hrough 
the o utskirt s of the ci ty. Just 
beyond th e city the line run s 
through a most pi cturesque 
glen. and e merging from th is 
enters Glen H aven, H ere a 
turn to the right brings th e 
ca r throu gh th e bluffs. Iron ­
dequoit Bay pr esents itself to 
view for over a mi le. L eav­
ing the bay and th e main 
power stati on of the ·company, 
th e route leads through the 
Dugway, winding in an d o u t 
among t he hill s. Thi s part o f 
t he ride contains so m e of th e 
fine st la nd scape scenes to be 
found on the line. The track 
has been built for a consider-
abble di stance along th e W eb-
ster Road a nd the Ridge Road. which was at o ne time th e 
sho re of Lake Ontario. The fir st poi nt of importance is th e 
village of W est \i'v'ebster. th en three miles b eyond is W ebst er. a 
prosperous and thriving vi llage of about 1200 people. T h rough 
a beautiful farmi ng sec t ion the lin e runs to Union Hi ll , a few 
miles beyond which is Fruitland, and th en Ontario Center and 
Ontario, The land scape is ever chan ging; the road is lin ed with 
splendid orc;harcls, and in spring time, when the trees a,re in blos-

has resulted in la1·gely increa sin g th e patronage of these reso rts 
and the r evenue of th e street r ailway company, 

----♦+----

Buenos Ayres Horse Road to be Converted 

T he Buenos Ayres Grand Nationa l Tramways Co mpany, Ltd., 
~ Briti sh conce rn which operates about 50 mil es of horse tram-

MANITOU BEACH, ON LAKE ONTARIO 

ways, employin g nearly 300 cars, in the city of B uenos Ayres, 
Argentine R epublic, is about' to be equip ped with elec tricity , ac­
cording to private advices just received from South America. J. 
H a mden Wall , the general manager of th e company, is now on 
his way to London for the purposp of co nferring with his direct­
ors on the subject. The consul ting engineers of the company are 
Sir George Bruce & White , of London. The c;o mpany's head 
offices are at 6 Eastcheap, London, E. C. 
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Plotting Speed-Time Curves- III 

DY C. 0. MAILLOUX 

Mod ified Curves.- Fig. 11 is r eproduced for the purpose of 
illustrat ing the modifications produ ce d in th e acce leration curve 
and th e di stance-curve by various changes in service con di tio ns. 
The lower "A " curve is the same as the so lid lin e curve in Fi g 7. 
T he lower "B" curve shows th e change in th e form of th e accelera­
tion curve produced by the addition of a tra il er-car to the motor car . 
It bears a relation to the curve ,-1 similar to that of a curve for a 
down grade o f relatively high percen tage, thi s relation being obvioth 
from the analytical principl es prev io usly set forth. Th e lower 
curve, C, shows the acceleration whi ch woul d be obtained if th e 
motors r emain ed conn ected in se ri es throu gho ut th e accelera tio n 
cycle. Th e curv es Fa, Fb, Fe, etc., are the corre spondin g di stance 
curves. In th e case of bo th accelera tion and di stance curves th e 
upp er line of each pair is that which corresponds to th e next 
high er gear in g rati o. It sh ould be noted that while the maxi111u11' 
speed attai nable is hi gher with an in creased geari ng ratio, yet the 
initial accelerati on is small er. Th e two acceleration curves and 
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Sec. f. Such a run cur ve, howe ver , only appli es when the track 
actua lly is, o r is a ssumed to be, straight and le i-el. \:Vhen it is 
de si,· ed to make prop er a ll owance for track curves a nd g rades, th e 
process of producin g the run curve is no lun ge r as simple. 

Fi g . 12 shows a " service " run curve in which the speed lin e I S 

modified by g rades on ly. It r epresent s express service run No. 7, 
runnin g north, on the New York & Port Chester R ailroad. 

F ig. 13 shows a " serv ice" run curve in whi ch the speed lin e is 
modifier! both by grades and track cur ves. It re presents ex press 
se rvice run No. 1 r , runnin g so uth , on the sam e lin e. 

T he latter curve has been speciall y selec ted as an interestin g 
practical exampl e of speed-tim e curve plottin g, embodyin g sub­
stantially all the feature s and compli cation s whi ch are usually met 
11itl1 in the plotting of 'iUch curves. 

These two se rvice-run curve s fo rm part o f a large seri es of 
such curv es prepared fo r the afo resa id co mpany durin g th e last 
year, under th e joint direc ti on of Mr. W. C. Gotshall, pres ident of 
th e company, and the writer, to se rve as the basis and al so as th e 
corro boration of technical evidence regardin g the en g ineering 
ieatures a nd merits of the project of th e company, as presented 
in the hear in g before the New York State Railroad Commi ssion; 
anrl tlwy are here reproduced, together with so me of th e cnrre-
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FIG. II 

the two di sta nce curves cross in the fi gure at a point near th e 
bend or " knee " in th e curve. Th is charact eristic of the two ct.rves 
is th e reason why th e hi gh er gearin g ratio would be se lected 
wLen the lengths of run are relative ly great , wh ereas the lower 
gearin g ratio would be selected when th e length s of run and the 
time allowable for acc eleration are relatively short. 

Run Curves.-Th e process of plottin g a " run ' ' curve con sists 
in selecting and in brin g in g together properly certain det erminate 
portions of acce lerat ion curves, dri fting curv es and brakin g 
curves, constitutin g it s co mponent parts. 

The operation of selectin g and plottin g the portions of com ­
ponent curves aforesaid naturally in vo lve s a more or less com­
prehensive study of all th e basic data , the peculi ar ieatures and 
the specific conditions of th e case, as well as the determinati on of 
their influence and effects by r eferenc e to the principles of analysis 
and synthesis previou sly considered; and it al so r equires the p rac­
tical application of m ethods of plottin g such as here inbefore 
described. The operation of bringing togeth er and of co mbinin g 
the compon ent curv es invol ves the utili zation of the di stance-time 
curve as a gage of th e di stance and time intervals correspondin g 
to each distinct porti on of curve; and it require s some knowledge 
of drafting room methods. 

In a conventi onal run curve of the simplest form, such as shown 
in Fig. 4, there ar e only three component parts (A, B, C) , which 
are easily combined togeth er in the manner already explain ed in 

NoTE.- The first instalment of thi s paper appeared in the STREET RAILWAY 
JouRNAL July 5, and the second part Tuly 26, and con tain ed Figs. 1 to 10, 
inclusive. 

, ponding subsidiary curyes, by permi ss ion o f l\Ir. Gotshall. The 
\\' r iter further takes this occas ion to acknowledge ma ny valuable 
ideas and sugge stion s kindly giYen by l\Ir. Gotshall , and g ladly 
utili zed in th e preparatio n of thi s paper. 

Tables I and II giv e the lin e data which are t he ba sic data by 
reference to which these two run curves were prepared. These 
data were taken or calcul ated from th e profile maps, location maps 
and field notes of the preliminary surveys made of th e entire lin e. 
The first column gives the reference lett er s by mean s of which the 
co rresponding portion of the run curv e in the figure may be 
identified. Column II gives th e length s of the correspondin g por­
tions of the total run in fractions of a mile. Column s III and IV 
give the percentages of up-grade and down-grade, r espectively. 
Column V gives the track curvature, stated in t rack " degrees, " 
the word " tangent" being synonymous wi th "zero degrees" (0°), 
and being used to designate straight portion s of track, a ll in ac­
cordance with the establ ished practice in civi l eng ineering. 
Column VI give s the track curvature expressed in equ ivalent 
percentage of grade. In Column VII the "net equivalent g rade" 
values are given, these val ues b ein g the same as the g rade va lues 
given in Column III , fo r all portions on whi ch t here. are no track 
curves, and bein g equal to the algebraical sum of the values r- iven 
in Column s III a nd VI for a ll po rtion s of th e run on whi ch track 
curv es occur. 

It wi ll be noted that in the tabl es the total length of run is sub­
divided into as many portions as there are changes in track 
gradient or in track curvature, each portio n being tabulated 
separately in a distinct lin e. Each of the lines in the tables c-or­
rcspo nds to at least one "component" po rtion of th e run curv e. 



20U 

TA BLE !. - LI NE DATA FOR ExPRESs ~ ER\'1 c 11 Rt·N '.'l o . 'i' t :-.'oRTH ) NR,,· \' 01rn: ,-;: 

l. 
P ortion N o. (Fig . 12) 

0 to A __________ ___ ___ _ 
A to IL ___________ ____ _ 

B t o C ---------- ------­C to E___ ___ _______ _ 
E t o G ___________ _____ _ 
G to H __________ _____ _ 
H t o I_ ______ ·----- _ -

P ORT CHESTER R AILIW.\D Co, 

II. 
Length 
l\liles 

. lOi 

.:H'i' 

.!i'll 
,507 
. 183 
.Oti5 
.urn 

Ui53 

Per C en t of Gr.Hie 

III. I\' . 
L p IJ own 

0,3G4 

0.1:!2 

O.D:10 

T rack C urvatu re 

\' . 
D eg rees 

T;;in gc.nt 

VI. 
Fqlll\::tl't 
Grade* 

+ 0.ltl0 

+ U.ot:O 

\ I I. 
:-.'e t Equi v­

alen t 
G, ade 

- 0,720;. 
- 0.\I0U•' 
+0.:3G4• , 
- 0,4:3:3;, 
+0. 12~:. 
+0.:21:!;, 
+0.12~· 

T ABLE ll. - L1 :<E DATA FOR EXPRESS SERVICE R uN Ko. 11 (~OUTH) NEW \ 'oh K & 
P owr CH ESTER R AILROAD Co. 

I. 
P ortion No. (Fig. 13) 

JI. 
Length 
( ~Jiles ) 

0 to A___________ ______ .306 
A to B _________ _ ______ .113 
B to E ________________ .374 
E to H ________________ .208 
H t o I_ ________________ .1:35 
I t o ] -------------- ___ .189 J to l\I ______ ____ ______ .189 
l\I toN ________________ .111 

1,ti:!5 

Per C en t o f Grade 

IJ: 1.1,;;, 
0.28:3 

L evel 
UlUll 
Level 

'1'1;:11.:k Curvature 

I 

V J. 
V. Equival't 

Grade* 

1 augenL I 
1• 30' + .Uti8 

l' a ngent ,·o l O' + 0.3:!.3 
Tan~ent 

* By eq Udti on (XII I), tdki ng b = 0. 9 

VII. 
Ne t Equiv­

a lent 
(_,rade 

+ 0 28'3;, 
+ u.::1:,1;, 
+ O,:!H:3;" 
+O ljlJu;.: 
+ 11.283;, 

Some of th em may corr espond, a s will be seen later, to t\\'o or 
more such component portion s. Thus, ,\'11il e the total distance 
fo r run No. 7, amounting to 1.853 mile,,, in Table I, is sub-<li \'ided 
into seyen di stinct portions, each tabulakd in a distinct line, ic w1l1 
be found that the corresponding run cun-e (Fig u) is made up of 
nine "component" portions of run. In lik e manner the eight di s­
tin ct portions of th e run (No. II) tabulat ed in T abl e II, cor­
r espond to fourt ee n "component" portions of run in Fig. 13. 

The manner in which the aforesaid 
line "characteri stics" influence the form NEW ROCHELL E 
of the speed-time cu rve has already been o5 

[\ToL. XX. No. 6. 

0.90 per cent. The <lata in Col umn VI giving the "equivalent 
grade," and in Co lumn \'II gi,·ing the "net grade," show that the 
achantage of the do\\'n-grade is pa rtly offset by the increase in the 
train resista nce due to the track cun-e, the resultant effect being 
the same as if the track were st raight and had a down-grade of 
only 0.72 per ce nt. in stead of 0.90 per cent. The first portion 
(0-.,-1) of the se n·ice-run cun-e in Fig. 12 will, therefore, be the 
same as the fir st portion of an acceleration cun- e, such as would 
lw obtai ned on a st raight track ha,·ing a down-grade of 0.72 per 
ce nt . The net acce ler ati on coefficient s fo 1- this portion of the 
curve may, it is ob\' ious, be r eadily obtained from the "Chart of 
Coefficients" (Fig. 9), and th e co rresponding tim e values can then 
be obtained by reference to the "Chart of Reciprocals'' (Fig. ro) 
in the mann er already fu ll y explained. 

The process of determinin g the co-ordinate points for the 
portion of curve to be plotted has already been described fully 
in th e preyious pa ges, and, th erefo re, need not be detailed further. 
The co-ordinat es of the curve having been determined and the 
curye itself h aving bee n plott ed and drawn, the next step is t o 
ascertain the exact point at which the fir st port ion (0-A) t enni ­
nates. This is done by m eans of the di stance curve, in th e mann er 
already fully explain ed, and also illust rated by refere nce to Fig. 4 
in the foregoing reference to the " di stance-tim e curve." The time 
point at which the o rdinate of the di stance-curve, wh en measured 
by the scale of distance, indi cates a di stance of o. 107 mile, r epre­
sents the tim e poi nt at which the fir st portion of th e run-cm-ve 
(0-,-1) should terminate. A vertical ordinate line is usually drawn 
from the terminal point .,-1 after it ha s been thus dete rmined. The 
end of the fir st portiun o f th e run (.,-1) corresponds to a speed of 
41.8 111. p. h., and a tim e int erva l of 19 seco nd s from th e time of 
, tarting. 

The second portion oi the run has, acco rding to Table I, a 
length of 0.347 mi le, with th e same down-g rad e (- 0.90 per cent ), 
but without any curve. I t beg·in s at the speed point A (= 41.8 
n1. p. h.) an d ends at the point B (= 59.6 111. p. h. ). The co­
ordinat es for thi s portion of the cur\'e are to be determin ed in 
substantially the sa me way as fo r the first portion of the curve , 
with the exception that th e time values for all speed po int s higher 
than 41.8 m. p. h . are the only ones wh ich need to be determined. 
After th e curve has been plotted and drawn to a certain lengt h 
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fully considered. In plotting a nm 
cur ve we need, it is obvious, to con si der, 

00 
in addition to theeoe line data, the other 
fo rces concerned in acceleration. If we 
u se the "c hart'' method, previously de­
scribed, we will need a ''Chart of Co­
efficient s,' on which wi ll be drawn the 
proper cur ves analagous to ill and N, 
giving, respecti\'ely, the gross and net 
moto1- accelerations as function s of the 
speed, and al so the curve R, giving th e 
equiva len t acceleration due to train r e­
sistance. The "corrected" speed cune 
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and the tracti \'e-e ffort curve marked a: 

"C", in Fig. 5, constitute the motor 6 
characteristics, by reference to ,vhich ~ :)5 

the cune of gross acceleration co- ~ 
efficients (M), shown in Fig. 9, was pre- ~ io 

pared. This curve (M) is sulJ;,tantially ~ 
the same as wa s used in plotting the se t 
of acceleration curves corresponding to 
va rious gradient s shown in Fig. 7 and 
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\ the ser vice-run curves shown in Figs. 
12 and 13. 
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It is proper to state that the straight 
portion of t hi s curve JlJ is based upon 
the assumption that the mean value of 
the current during the early stages of 
accelerat ion will be exactly 400 amps. 
per motor, corr esponding to a maximum 
initi al tractive effort of 2644 lbs. per mo­
tor, as indicated by th e corrected curve 

I ) : J{iloz •alt- ho t1 ·s. I \ I 
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I I \ 
,Ac.·ci Cl'1tiilllf ~- Drifting nktn \ 

of tractive efforts ( C) in F ig. 5. 
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The track curves occurring during a 
gi\'en run are the fir s t feat ures r equiring 
attention. If the track curves occur at 
the beginnin g or at the end of th e 

2ll -!O 

run they usually impose no limitations on the speed. \Vh en th ey 
occur at midway point s on th e nm they will impose limitations 
unless they are of relatively small degree. Run No. 1 r furni shes 
an in stance of this kind,· as wi ll be seen later. 

Service Run No. 7- (Fig. 12), begins with a portion , 0.107 mile 
in length, ha\'ing a track curve of 4 <l egs. and a down- grade of 

u,·,.::1 md., 0. l ,2 wd .. 1 u.~l':i. w, 1" O'J l , w,le
1 

iU 40 19 10 2u au 
t:ltret:t l laifwa11 Journal 

FIG 12 

the point B, at which it sh ould be cut off, is determined by refer­
ence to the corresponding di stance-curve. The third portion of 
the curve, a5 shown in Table I, is 0.521 mil e in length, straight, 
and on an up-grade of 0.364 per cent. The co-ordinates for this 
port ion of the curve are determined and plotted, and the terminal 
point (C = 61.7 111. p. h.) is determined in the same manner as 
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befo re. T he r elative flatne ss of thi s portion uf the curve is both 
the result ancl th e indi cati on of th e effect of the up-g rad e, the 
r elativ e gain in speed bein g, as should be expected, much less on 
a n up-g rade than o n a dow n-grade. 

A s th e three port ions o f run -curve thus far c() nsidered cover a 
littl e over o ne-half of the total di stance, it li eco111e .~ necessa ry, in 
proceedin g to plo t th e next portion, to anticipa te and to dete r­
mine two thin gs : Fir st, th e poi nt a t which the electric power is 
to be shut off and a t which the train will begin to coast: and , 
second, th e point at whi ch the brakes will be applie<l. Both point s 
arc determin ed somewhat arbitra1"ily , and vary greatly in different 
cases. It may be sa id tha t both are related to , and depend upon, 
the time a llowed fo r making th e run, or, in other words, the 
schedule speed r equired . The soo ner the electri c power is shut 
off, the smaller, it is obvious, will be th e amount of ele ctric energy 
consumed durin g the run. Th e effect of cuttin g off th e elec tri c 
power early is to in crease th e len g th of time durin g whi ch th e 

14()TH S T. 

lw the curv e o f 111i11in111m c11 crgy co11s11111J,tio11. It is dcs irable, 
c:1· c:n wh en th e quicke st time is t " be made, to still make allowance: 
r.,r a certain period o f coa st in g between th e time: that the power 
i., shut o ff and th e time that the: brakes are applied~ This gives th e 
mutorm an a certain marg in , f.,r, i( ru nnin g behind, he ca n kee p 
the current o n a little lon ger and reduce, or elimi nate:, the per iod 
o f coastin g , whil e if runnin g ahea d, he ca n cut off the powe r 
earli er , and in cr ease th e per iod of coast ing. In th e se rvice run 
und er con sidera t ion (Fig. 12) the acceleration is co ntin ued on 
ent ering the fourth porti on of th e r un (C to E) unti l th e point D , 
di stant o. 152 mile fro m th e point C, has been attained. A t the 
point D ( = 63.3 m. p. h.) the curr en t is shut off a nd th e tra in 
beg in s to dri ft. In thi s parti cular case it was clcciclecl to let th e 
coasting co ntinue until th e speed became r educe d to 55 111. p . h. , 
a t whi ch point 1, F ) the operation of b rak in g is to begin. Th e 
fi x in g of th e brak in g poi nt has the effect of also fixi ng the point 
D, at which th e current is to be cut off. This is clue to th e fixed 
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train must drift or coast. an d also to low er th e spee d at wh ich th e 
brakes mu st be app lie(l, in orµ er to co ,·e r th e sa me given t o tal 
leng th of run. \Vh en economy is an impo rt ant co nsi deratio n it 
is o bviously desi rabl e that th e amount o f coastin g sh ould be 
g reatly incr.eased. and that the braking should IJ eg in at as low 
a speed as possibl e. fo r, th e gr eater th e am ount of speed r eductio n 
o bt a in ed by drifti n g or coastin g, and the lower the spee d at whi ch 
the brakes a re applied, the smaller the mom entu m of th e ca r at the 
time of brakin g, and . con seq uently, th e small er the amount of 
energy di ssipated by fr iction during th e oper a ti on of h rakin g. 
\Vhen tim e· is an important considerati on, ho we\' er , as in th e case 
,j f a rap id t ransit o r express ii ne, it beco mes necessa ry to sacrifice 
economy in order to gain time. In such cases we mu st shor te n 
co'nsicler a!J ly th e period of time durin g whi ch the train will coast , 
and we mu st begin the operat ion of brakin g at a much hi gher 
spee d. I t may be des irable .in fact to redu ce the peri od o f brakin g 
until it is virtually elimin ated, t he brakes bein g practica lly put on 
at th e same in stant tha t the power is shut off. A run -curve m ade 
under th ose co ndi tion s will be th e curve correspondin g to th e 
111i11i11111111 time of r1111 fo r that particula r ca ~e, although it will not 

relati on bet \\' ccn th e fo r m of a speed-t im e cu r \"e an d the area 
en close d by it , and abo to th e fact that th is a rea, as po inted out in 
A ppe ndix A, is equal to an d sen-es to measure the di stan ce cov­
ered by th e trai n i11 the co rre~po ncl111 g ti me interv al. 

Th e four th port ion (C to E) of the nm tabulat ed in T able I will. 
the refo re, co rr espond t o two "compo nent " cun ·es. one bein g an 
o_cc eler atio n cur\"e (C-D ) and the oth er a drift ing curve (D-E) . 
T he accelerat ion cun-e is to be dete r mine d and tn be plo tted in the 
m ann er indicated fu r th e p receding portions. As th e poi nt D is 
n ot kno wn and has t o be cl eter minecl. it will be necessa ry to pl ot 
the cun e to some arbit ra ry length. such as may be deeme <l suf­
fi cie nt fo r th e purpose. If t oo long the excess can be erased ; if 
wo sh ort , it will ha,·e to be lengthened. 

Th e point D, at whi ch the drifting begins. c·annot be det ermin ed 
un til we asccrtam how mu ch distance will be Cli\'e r ed by th e train 
while braking fro m the speed of 55 111. p. h., which , as already 
stated, was fi xe d as the point at which the operat ion o f brak in g is 
to begin . It will be necessary, therefo r e, to determ in e and even 
to plo t out th e brakin g cune liefore plot tin g the dri ftin g curve 
it self. 
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In pl o tt ing th e braki ng cury e we ha\' e to ,,·ork back\\'a rcl s, so 
to speak , fo r we mu st , of n ecess ity, be gi n with the last po rt ion . 
Accordin g to T abl e I the last po rti on of the run is straight , o n a 
+ 0.122 per ce nt g rade, and is .063 mil e in len gth . \ Ve need to 
de termine, fir st, th e speed at which the t ra in woul d be running at 
th e t ime of ent ering this portio n ; seco nd, t he tim e con sumed in 
running th ro ugh thi s portion. This case co r r esponds exac t ly wit h 
the fir st brak e-cury e probl em di scussed in Appendix D. Tht 
equations (c) and (f) therein obtained fo r the speed and ti m e 
values will exac t ly apply in thi s case. T he speed wi ll be : 

.:v V 7 200 k s (e) 
ancl th e t ime wi ll be : 

y 
.r =-

k 
m which 

I
/ 7200 /:: s 

k 

}' = the initial braking speed fo r th at portion of the run. 
x == t h e ti m e int er va l fo r that port ion of th e ru n. 
k = the net o r r esu ltan t r eta rdation coeffic ient. 
s = the length of the correspo nd in g porti on in mi les. 

= .063 mil e, in t hi s case. 

(f) 

T h e valu e o f th e r etardation coefficient, k, wh en calculated by 
th e fo r mu la giYen in equation (X), wi ll be fo und in thi s ca se t o 
be: 

Ii = r.6-1-7 + (o.oro98 x 0.122 x 20) = r. 674 
Substit uting the proper va lues in equation (e) we have: 

)' = V 7,200 X r.67-1- X .063 = 27.6 111. p . h. 
(which is the speed at the poin t H ); and th e t im e, by equation 
(f l , will be : 

.r = -- = 16.5 sec onds. 
r.674 

\Ve nex t pro ceed to det ermine the co-ordinat es fo r th e porti on 
of run ( C H) imm ediately p r ece ding the last po rt io n. 

The case corresponds ·exactly with P roblem 2 in Appendix D. 
T h e in it ia l speed (a t the point C) will be: 

} ' = V 7 200 K s + a' ( r ) 
wh ere 
} = th e ent eri ng o r initia l speed, 
a = th e leav ing o r fin al ~peed , 
s = th e di stance, 
k = th e n et coeffic ient of r etard ation. 

T he fi nal spee d (a) wi ll obviou sly be the same as t he init ial 
speed .:v ( = 27.6 111. p. h .) fo r t he last portion of th e nm. 

T he di stance fro m Table I is 
s = .065 mile. 

T he n et reta rdation coeffic ient for the '"equi va lent '" g rade g iven 
in Table I, Column V I I, will. by equation (X). be 

k = r. 6-1-7 + ( .212 X .20 X 0.01098) 
= 1.69-1-

Substi tutin g th ese va lu es in equation ( r ) we wi ll ha Ye: 

1· = Vµoa_,- r-:-6~5+759.3 

= V 792. 7 + 759. 3 39- -1- m. p. h . 
(w hich is th e speed a t th e poi nt C). 

T he ti m e int erval correspond in g to thi s port inn oi th e ru n 
will be : 

}' -a 
X = 

J.., 

39--1- - 27.6 
6.97 seco nds, 

or, prac tically, 7 seco nd s. 

( i) 

T he speed a t the poin t C bein g only 39--1- 111 . p. h., as already 
seen , it fo ll ows tha t th e brakin g m ust have begun befo re the train 
enter s up on th e portio n C H. Th e n ext step, th er efo re, is to de­
termine how mu ch of th e porti o n (E C) preceding th e porti o n 
G H wi ll be cover ed by a train wh en b rak in g a lon g enough tim e 
to reduce th e speeJ fro m 55 111 . p. h . to 39--1- m. p. h . This case 
co rr ~spo nds exactly with problem 3 in A ppend ix D. T he formula 
fo r th e distance traveled is 

where 

}
, 2 2 -a 

s = ----

} · = the initial brakin g speed. 
a = the fi na l braking speed. 
k = th e net retardatio n coeffic ient. 

( 11l) 

s = the· distance traveled while braking fro m speed " }"' to 
speed " a." 

Th e net equivalent g rade (Column VII) being the same fo r thi s 
poi:tion as fo r th e last po r tion (H J) , the n et r etardation co­
effi cient wi ll also be t he same, o r Ii= 1.674. 

Sub stitut ing va lues in equatio n (111) we haY e: 
55' - 39.4' 

s = - - --- = .122 mile 
7200 X I.674 

whi ch is the leng th of that pa rt o f the portion o f run E G. 
T his, as we fi nd fro m T able I , is not the whole of the port ion of 

run E G, whi ch is 0.1 83 mile long . T h e differ ence, which is 
0.1 83 - 0.122 = 0.061 mil e, 

repr esents distance covered by the train be( ore the braking begins, 
o r , in o ther words, whil e the trai n is still drifting. H ence the 
por ti on o f run E G mu st be r ep r esented in th e run curve by two 
' 'c o mpo nent" cur ves, o ne (E F ) bein g a driftin g curve and the 
o th er (F C) being a b raking curve. T he tim e int erval correspond­
in g t o th e por tion F G is calculat ed in the same manner as for the 
po r tion G H by m eans of formula (i). Its value is 

55 - 39--1-
.t" = ----- = 9.3 seconds 

r.674 
T he next step is to plot a portion o f drifting curve from which 

the portion E F may be cut off . This can be don e by the chart 
method, using the curve Q on the chart of coeffici ents. W e may 
begin plotting from a slightly higher speed, say 57 m.p.h. or 58 
m.p.h., an d p lot the curve downward with posit ively increasing time 
values, in the usual way, unt il the speed line comes down to 55 
m.p.h.-wher e the d rifting ceases. 

\ Ve may, howeve r, plot the drifting curye in the opposite direction 
or "backward s," as it wer e, start ing from the lower speed limit (55 
m .p.h .) , and continuing upward and backward until the length of 
the portion plott ed is suffic ient t o r epr esent a little more than the 
di stan ce r equired to be covered. W ith a little practice, it is a s easy, 
by the chart method to plot a curve "backward ," as it is to plot it 
"for war d." T hi s is one o f the incidental features and advantages 
of the method. T he modus opcra11di, when plotting barckward, is, 
in r eal ity, exac tly the same, but the order is r eversed. In plotting 
a drift ing curve "for ward," the reta rdation coeffici ent values would 
be taken fro m the chart of coefficients in the order of descending 
speed values, or fro m right to left , and the surnmated values would 
be r eckoned and plott ed in the r ight -hand direction , like positive 
abscissae. In plott ing "backwar d," we mer ely r ever se this order; 
the reta r da tion coefficient s a r e taken from the chart of coefficients 
in the or der of a scending speed va lues, and the summated time 
values a re to be reckoned and plotted in the left-hand direction, as 
if they were n ega ti ve abscissae. 

T he curve having been plott ed ( on a sepa ra te sheet) , the n ex t 
step is to det er min e the " enter ing" po int (E), at which it should 
be cut off. T hi s is to be clone, as in the case o f the three portions 
of accelera tion curve ( 0 to C), by refer ence to the di stance curve 
corresponding to thi s dri fting curve. T he initia l or ent ering speed 
(a t the point E ) is fo und to be 56.-1- m.p.h. 

W e now come to the fin a l and somewhat difficult operation o f 
making the '' joint " or connection between what might be t ermed 
the "accelera tion end'' and the " r etar da tion end " of the run curve. 
T his j oint occurs, as already seen , at a point D, on the portion CE, 
which poin t is, it self, to be loca ted. It is necessary in this case 
to operate fro m both ends of the portion of run C E. For thi s 
purpose we n eed an accelera tion cur Ye suitable fo r the beginning of 
this portion , an d a drifting curve suitable for the end thereof. 
Suppose we plot , in accordance w ith the da ta given in Table I, for 
the portion C E, on separate sheet s o f tracing paper or of tracing 
cloth , two di sti nct speed-time cur ves-on e 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 th e point E, ( = 56-4 m.p.h.); and suppose the di stance curve 
fo r each speed-t ime curve to be also drawn on the same sheet there­
with . If the two sheets be placed in correct ordina te relation with 
a stra igh t line ser ving as the axis o f x for both curves, the accelera­
tion curve being placed a t the left and the drifting curve at the 
right , and if t hey be then moved toward each other until they be­
come par t ially superposed, the upper ends of the two curves will 
even tually come in contact ; and if the sheets continue to move 
toward each other , the point of intersection between the two speed­
ti me 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 thi s relation, they will precisely 
repr esen t the portion o f the run C D E shown in Fig. 12, and it will 
be fo und by r efer ence to the di stance curves, that the aggregate 
distance corresponding to the t wo component curves C D and D E 
will be exactly 0.567 mile, as g iven in Table I. It is evident that 
if the curves· were m ade to inter sect a t a point higher than the point 
D, the aggregate area, and , con sequently, the aggregate distance 
covered by the two curves, would be greater, whereas, if the curves 
were moved closer together, ther eby 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 mee ts the condition. It will be found that the 
acceleration portion, C D, ends when a speed of 63.3 m.p.h . has 
been attained, and a di stance of 0.152 mile has been covered, the rest 
of the distance ( 0.415 mile), being covered while drifting from 
thi s 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, 
they can now be plotted on the same sheet as the preceding por­
tions of the run curve. The portion E F, plotted on a separa te 
sheet, may now be transferred to the same sheet. The portion s 
of braking curve, F G, G H and H I , being st raight lines, ca n 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 ordinat e of the 
point F. In like mann er, the point II corresponds to a speed of 27.6 
F. In like manner, the point H corresponds to a speed of 27.6 
m.p.h., and a distance of 7 seconds from the ordi nate of th e point 
G. The terminal poi nt I occurs at a time di stance of 16.5 seconds 
from the ordinate of the point H . 

Service Run No. 11 (Fig. 13).-A g lance at th e curve shows that 
it has two "notches" and three "crests," A, B, C, indicating three 
distmctive acceleration cycles. The acceleration in the first cycle 
lasts from the time of start ing until the speed point C (56.35 
m. p. h.) is attained, after which the train drifts as fa r as the point 
D (53.2 m. p. h.) , and then brakes as fa r as the point E (25 
m. p. h.), where th e 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 .), foll owed by drifting 
to the point L (54 m. p. h.) , at which point the final brakin g 
begins, being continued to the end of the run (N). 

The striking differenc e in outline between this run curve and 
the .run curve shown in Fig. 12, is due t o the restriction imposed 
upon the speed by a track curve of relatively short radius (7° 10'), 
which occurs in the portion EH, about midway, in thi s particular 
nm. It will be found by refe rence to the line data in Tabl e II, 
that there are two track curves in this run. The first track curve 
(1° 30') occurring in the portion A 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. It was decided in this particular 
ca se that the speed on entering thi s particular track curve ought 
not to exceed 25 m. p. h. , and that th e speed ought not to exceed 
35 m.p.h. while running on the curve, excepting toward the end, 
\vhere 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 r eadily seen , accounts for the notch at the point E, 
as well as for the crests B C, in th e run curve. This case is an 
interesting illustration of the important modifying effect p ro­
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 service run, each of which 
involves an application of electrical energy to the train, and, con­
sequently, occa sions a material increase in the ener gy consump­
tion required for the run, as will be fo und later on plotting th e 
energy in-put curves. 

When the service run ha s but a si ngle cycle, as in Fig. 12, the 
plotting must of necessity begin with th e very first portion. When 
it has several acceleration cycles , as in thi s case, if the speed value 
at the beginning of th e second or third cycle is determined, or 
arbitrarily fixed , it is possibl e to begin the process of plotting at 
one of these cycles. Thus, in thi s 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 possibl e to begin the process of pl otting the run curve from the 
point E in stead of from the point 0. Advantage may be taken of 
this fact when it is desired to do work quickly, and to apportion 
it among as many person s as possible. In this case we shall 
follow the usual practice and assume that the curve is t o be plotted 
by beginning at the very fir st porti on (0 A). 

The operation of plottin g the run curves is susceptible of being 
stiil furth er simplified, especially wh en the run curves are plotted 
and drawn on a relati vely large scale, by a " m ethod of interpola­
tion ," which the writer has used con siderably, with success and 
satisfaction. The m ethod 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 b e the method used in plotting the service­
run curve shown in Fig. 13. 

New York's Transportation Needs 

Mayor Low's weekly letter, July 31, di scussed the transporta­
tion faci lities of New York and the improvements and extensions 
which , in hi s estimation, would be required to secure the unifica­
tion of the several borough s that will be necessary to carry out 
the spirit of the enactment which made possible the greater city. 
These requirement s arc considered under three general headings, 
namely: Inter-borough communication between Manhattan 
I sland and Long I sland, communication with Manhattan Island 
from the north, and the improvement of the city's commercial 
facilities in connection with the development of the water front of 
Manhattan I sland. These features of the letter which relate par­
tic ularly to intramura l service arc reprinted herewith: 

When the Brooklyn Bridge was des igned it was intended, frorr, 
the railroad point of view, to be a bridge with shuttle trains pa ss­
ing to and fro upon it. In th e process of time it has become a 
railroad thoroughfare- wholly so as to trolley cars, partly so as 
to the bridge railroad proper. One need not be a prophet to be 
able t o foresee that it s destiny is t o become, from this point of 
view, wholly a thoroughfare. Two conclusions flow from thi s 
situation: First, that the suspended st ructure 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 b ridges must be treated as railroad thorough­
fares-that is t o say, they must not only arrive, they must lea d 
somewhere. 

These conclusions may be briefly ampli fied. There are certainly 
very few, if any, railroad brid ges in the country twenty years old 
that have not been rebuilt , at least once, in that inter val, and, in 
some instances, twice, to adapt them to the demands of modern 
use. The towers of the Brooklyn Bridge and the cables and 
anchorages of it are equal t o any demands that may be made upon 
them, but the suspended structure cannot do any more than it is 
doing now. Were this suspended struc ture to be re built to comply 
with modern conditions, six car trains could be run instead of 
fo ur car trains; in other words, the train capacity of the bridge 
would be increased 50 per cent. I believe this work can go for­
ward without interfering with the use of the briclg~. It ought to 
be planned for at once, and put under contract as ea rly 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 I stated, a r ailroad 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 t o the Hudson River ferries, and also north via Center 
Street and other streets to th e Williamsburg Bridge. This wo ul d 
enable it to place Brooklyn in touch with a large district of Man­
hattan and with the New J er sey 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 
b ring 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 south ern connection should 
one day be built for th e Brooklyn Bridge trains from the Wil­
liamsburg Bridge could also m ake use of it. 

The Manhattan Bridge run s from a point near the juncti on of 
Fulton Street and Flatbush Avenue, in Brooklyn, to the neighbor­
hood of Ca nal Street and the Bowery. The railroad of this bridge 
ought t o be carried across the city in such a way as to give con­
tact with the vVest Side elevat ed 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 conn ection between the Brooklyn Bridge and the Wil ­
liamsburg Bridge, if the detailed studies show it to be practicable­
sh ould be made underground, as proposed by Mr. Parsons in his 
recent report. The railroad outl et for the Manhattan Bridge must 
be either underground or by eleva ted road, as further study may 
dictate; for Canal Street is a broad thoroughfare, entirely given 
up to busi ness. So fa r as the Blackwell 's I sland Bridge is con­
cerned, this bridge terminates at Second Avenue, so that it could 
eas ily be connected with the Second Avenue rai lroad, and that 
road should be brought t o the City Hall. It is clear that the 
natural agent for using th e Blackwell's I sland Bridge as a railroad 
thoroughfare is the Manhattan Rai lroad Company, and the natural 
agent fo r u si ng 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 latt er company 
tlie natural agent for using the second Brooklyn tunnel, which 
o ught to be located, as far as possible, to meet its views; provided, 
always, that these two compani es will do th eir part in developing 
this thoroughfare traffic. They can hardly be expected to pay full 
interest on these costly bridges, for the bridges se rve other pur­
poses than that of ra ilroad thoroughfares; but it ought not to be 
impossible ·to rea ch an equitable adjustment of t h e sum to be 
paid for t he use of the bridges, and th ese companies o ught to pay, 
as the subway company do es, fo r the cost of the conn ecting links; 
that is t o say, the travel that u ses the bridges ought to pay it s 
way, precisely as th e travel does that uses the subways. 

It may see m st range to some that I have said so much about the 
Brooklyn Bridge without alluding to the un seemly and dangerou s 
crowding of th e trolley cars. I am not indiffere nt to thi s crowd­
ing; but the fact is that it is a n incident of conditions that cannot 
be removed by temporary trea tment. Only such a compreh ensiv e 
treatment of th e subject as I have outlin ed wi ll do away with th e 
present crowdin g a t th e Manh attan end of the Brooklyn Bridge. 
I think it is true that a movin g platform would carry double th e 
number of peopl e of the present bridge railroad; but it would be 
reverting to the old idea of th e bridge as a thing complete in itself 
in stead of as a railroad thoroughfare. Nei ther do I think it good 
judgment, if it can be avoided, to abandon, even temporarily, a 
single fa re between the b o rough s. I a m quite co nfid ent that t he 
moving platform sh o uld not be resorted to, except in cases of 
necessity or except in r espon se t o a popular demand. The part 
of wisdom, I am sure , is to go ah ead with t h e plan s for perm anent 
relief as soon as possibl e. If I am asked wh at, th en, is t o h appen 
next winter, when the dan gerous and unseemly crowdin g again 
appea r s, I can only say that thi s must be overcom e, as far as prac­
ticable , by suit able regulation, unl ess still furt her study sh ould 
show th at additional t roll ey loops can be installed with out inter­
fe ring with th e bridge railroad platform . If n o n ew loops can be 
made, the Rapid Transit Company must be called upon to r emove 
som e of th e many lines that now use the bridge, so as to r educe 
the overcrowdin g. Thus far no pract icable plan has been brought 
to my attentio n. 

Th e key of this situation, so far as it is an un solved problem, is 
the N ew York Central & Hudson River Railroad. It is a for­
tunat e thin g that no legislation affecting the Grand Central 
Station was had last winter, for legislation hurri edly prepared and 
passed under pressure of a feeling of pan ic can seldom b e suf­
ficiently matured t o deal wi sely with such a probl em. When the 
Legislature was in sess ion the New Y ork Central Company was 
under the impress ion t hat it could not und ertake to change th e 
motiv e powe r of its th rough traffic from steam to electricity for 
many years to come. It advocated then plans fo r a chan ge of 
power fo r its suburban traffic which call ed for a loo p under 
1\1 arli so n A venne and varions other stree ts. 

Sin ce the adj ournm ent nf the Legi slatnre I have kept in clo se 
touch wit h th is question, a nd I am now auth ori zed by "the pr esi­
dent of th e New York Central Railroad to say that hi s road is 
readv to enter into a stipula tion with the city, if the ci ty wi ll ap­
Jlr"\;e the changes which they now wish to make at the Grand 
Central Statio n, to substi tute electri city fo r st ea m, not only for 
their suburban, but also for th eir through traffic, and that they 
wi ll sign a contract for the erection of power h ouses adequate 
for both of these purposes immediately after the approval by th e 
t ity of their terminal plans. Nor is thi s all that has been gained 
by a mo re careful study of the problem. 

In respon se to my suggestion that th ere ought to be some point 
or points in th e Borough of the Bron x at which passengers could 
change from their suburban and throu gh trai n s to the subway and 
to th e various elevated roads runn in g south , the company ha s 
g iven m e its assurance that th e city can command it s most earnest 
and energ etic co-operation in deve lopin g such a center, or center s , 
as may be deemed best, north of the Harl em River. This attitude 
on the part of the company seem s t o make it probable, though, 
perhaps, not entirely certain , that it will not be necessary to carry 
any loop under Madison Avenue; thu s reli eving the former of o ne 
o f its most serious objec tions. 

In oth er words , all that the r ailroad company asks of the ci ty 
now is t o be permitted to throw th e western roadway of Park 
Ave nu e, below Fifty-Sixth Street, into the approach to its ya rd ; 
and to close certain port ions of th e cross streets that -wi ll be. 
wholly enclo sed within it s yard as the company proposes t o en­
la rge it. The rai lroad company has bought substantially all of the 
property affected by th c3e changes and proposes t o give to the 
city a new roadway fo r Park Avenu e, adjace nt to it s present o n e 
and of equal width , and t u pay the city fo r all th e street s that may 
h(· closed in conn ection with its ya rd. This matter will be brought 
before the pro per b oard s fo r action in Se ptember. 

The city has ample power, under the charter,- to do a large part 
of what is asked. If more power is n ecessary to complete the 
work, that can be had n ext winter by enlargin g the powers of 
t he city, instead of the railroad. This will avo id the difficulty of 
passing a general law to deal with a ve ry special s ituation. The 
railroad company mu st , of course, get legislative authority to 
change its motive power from stea m to electricity, but there is 11 0 

doubt that thi s authority can be had for the ask ing. A law should 
also be passe d, which was ove rlooked last winter, compelling the 
New York, New Haven & Hartford Railroad to make the sam e 
chan ge, so far as it continues t o use the Grand Central Depot. 

In this conn ection I have sti pulated that an arrangement shall 
be made at the sa m e tim e which shall provide definitely for the 
removal of every g rade crossin g now maintained by the New 
York Central Company within th e limits of the city. 

The matte r of the Grand Central Depot bein g di sposed of, 
eve ry effort shonld be made to develop, n o rth of th e Harlem , one 
or mor e union station s to se rve the nee ds of the traveling public. 
I t is one of th e g reatest m erit s of Mr. Parsons' plan for carryin g 
th e railroad of the Brooklyn Bridge underground that it makes , 
near the City Hall, a uni on depot fo r bridge trains, for th e sub­
way and for the elevated roads of the East Side. If a similar 
common center were developed n o rth of the Harl em I think it will 
be apparent h ow g reatly the convenience of the traveling public 
would be subserved, o nly in the north I should hope that the 
conditions will m ak e it possibl e 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 m ore rigid , but north 
of the Harlem it ought to be entirely possible. I am confident 
th at if the various railroad companies concerned will co-operate 
with the city thi s remit can be brought about in the near future. 

The East Side subway, already being plann ed for, should, of 
course, be carri ed to completion as ea rly as possible; and neither 
should the J erome A venue extension, already approved by tlie 
Rapid Transit Commission, be forgo tten. 

It does not seem necessary to discuss at length the desirability 
o f carryin g th e existing subway on Broadway from Forty-Second 
Stree t down to the Battery. That is a development that must 
com e in the not distant future. I only wish to express one 
thought, at the present time , in connection with it ; and that is 
that pipe galleri es shall be provided for on such an ample scale 
that the surface of Broadway, after thi s work is completed, will 
never h ave to be di sturbed again, in any future that can be fore­
see n to-day. Thi s seems t o m e to be almost an essential condition 
for permitting this work to be done. 

The improve ments already m ade by the Dock D epartm ent and 
those th at a1·e about to be beg un prov ide not o nly for a large 
.,umber of mod ern pier s. but also fo r an exterior stree t 250 ft. in 
width . This street is already completed. with unimportant breaks. 
from Cortland Street to Gansevoort Market. and it will soon b e 
com pleted as far as Thirty-Eighth Street. This st reet is wide 
enough to permit of the erecti on. with out disadvantage to any­
body. of an elevated railroad having a spur, if desired, runnin g 
down every pi er. Such an elevated railroad might easily be car­
ri ed from the lower part of the island up to a point where it 
reaches the ri ght of way of th e N cw York Central & Hudson 
River Railroad, at Thirtieth Street. 

If the Pennsylvania tunnel fran chise should be granted it would 
not be difficult to make a conn ection between the Pennsylvania 
svstem and this exterior road. The r esult would be a railroad 
directly conn ec tin g every pier upon the West Side of Manhattan 
I sland with th e New York Central and th e Pennsylvania Railroad 
systems. ____ . ._ __ _ 

Settlement of Chicago Labor Troubles 

\Vhen employees of the Chicago City Railway Company re­
cently p erfected 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 di scussed the matter until an agree­
ment was entered into whereby the points of difference were to be 
held in abeyance pending a consideration of the questions invoh-ed 
by three arbitrators. The motorm en and conductors on the 
trolley lines demanded 28 cents an hour, in lieu of 21 cents, and 
pointed to the fact that the cabl e operators on the Cottage Grove 
Avenue line were receiving 30 cen ts an hour, and those on the 
State Street sntem 28 cents. A compromi se was r eached where­
by the rate of wages was raised to 24 cents pe1· hour, beginning 
60 days from the period of instructi on. 
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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 European capitals, 
viz.: Berlin, 1886; Vienn a, 1887 ; Brussels, 1888; Milan, 1889; 
Amsterdam, 1890 ; Hamburg, 1891 ; Buda-Pesth, 1893; Cologne, 
1894; Stockholm, 1896; Geneva, 1898; and Paris, 1900. The recent 
m~etings have been held every two years, instead of every year, as 
with the American Street Railway Association. The Union num­
bers among its members representati ves from tramway companies 
and others interested in electric traction from pract ically every 
European country, but up to within recently it s greatest member­
sl_1ip has been from the Continental countries in vVestern Europe, 
viz.: France, Germany, Belgium, Holland, Switzerland, Au.,tria 
and Italy. 'Ihe congress held in London last month was the fin,t 
ever conducted on E ngli sh so il, and was upon the mvitation of the 
Tramways & Light Railways Association of Great Britain. There 
was a large and representative attendance, the number of delegat es 
from countries outside of England being more than 140. The meet­
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 enj oyable. The meetings were held at Ber-
11er's Hall, in Agricultural Hall, I slington, and in connection with 
them was a very large exhibit of electric railway apparatus of all 
kinds in which most of the prominent Engli sh manufacturing firms 
and many Ameri~an companies participated. Seve1 al 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 n:any mu­
nicipal electrical engineers and superintendents resident in Great 
Britain, so that the sessions were well r epresentative of all the tram­
way interests of .l:'..urope. 

The congress of the International Tramways Union was, of 
course, the one in which the princip al interest centered. The ar­
rangements which had been made for entertainin g the congress 
were most complete and reflected the hi ghest credit upon Mr. 
R. H. Scotter, chairman of the E ntertainment Committee· 
Mr. Ernest Benedict , the secretary of the Tramways & Ligh~ 
Railways Association; the Entertainment Committee as a whole 
and all who contributed to the comfort and entertainmen{ 
o f the delegates during their stay in London. The corona­
tion festiviti es which were to have occurred the week before 
the m eeting of the association, and other incidents, including 
the unfortunate illn ess of the King, which could not have been 
fore seen when the date of the meetin g was selected, th reatened 
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 
t)1e ge~tlemen composing the local committee. Even the complica­
tions mtroduced by the use of three different languages by the 
speakers were successfully overcome. Hitherto, in the meetings of 
the ~nion, while the official language has been French, the pro­
ceedmgs have been conducted in both French and German. T his 
year English was also introduced, and all of the papers presented 
t~ th_e c~ngress were translated and printed in English, ready for 
d1 stnbution to the delegates before the openinrr 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 discussion s. 

In the issue of Aug. 2 an account was published of the m eet­
ings of the two English Associations. The space avai lable 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 publi shed in an early issue. 

MONDAY, JUNE 30 
The official opening of the congress and of the exhibition oc­

curred at 12 o'clock on Jun e 30, when the delegates to the meeting 
of the International Union were cordially welcomed to London by 
the Right Hon. Gerald Balfour, M. P., pres ident of the Board of 
Trade. The chairman of the meeting was Sir Charles Rivers Wil­
son, president of the Briti sh Electric Traction Company, who, afte r 
a few words of welcome, introduced Mr. Balfour. Replies to the 
speech of the latter were made by Mr. J anssen, president of the 
International Union, and Mr. Scotter, chairman of the congress 
c?rI:mittee of the_ International Tramways & Light Railways Asso­
c1ati~n, after which the delegates adjourned to a sumptuous lunch 
provided by the members of the tramways committee. After lunch 

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 Engineers at 
Storey's Gate, St. J ames' Park. The guests were received by Sir 
C. Rivers and Lady Wilson, President Jan ssen and Mr. and Mr ~. 
Scotter and were entertained by music from the Viennese band, and 
by a biograph exhibition. Among the views thrown on the screen 
du ring this part of the entertainment were several representing the 
opening of the road of the London United Tramways Company. 

TUESDAY, JULY l 

T he sessions at Berner's Hall were opened at 9.30 a. m. by Pre;;i­
den t Jans sen. 

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 hon or 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 meu 
distinguished in the industry in which they were interested. 
T heir presence 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
for mation and data. Proceeding, Mr. Janssen deplored the death 
of severa l 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 fill ed to the great appreciation of the 
committee,· and Mr. Janssen paid a very high tribute to the 
ta lent and devotion the late secreta ry had shown in carrying 
out the duties of the office. Alluding to the orrranization and 
working of the union, he sa id their aim was to 1;ake the union 
of the greatest possible service to the members in 111any way s. 
There were branches in. each country, and they were making 
arrangements for the collection of accurate and comylete in­
formation from the va rious branches, which would be of the 
utmc",t use to those who were engaged in the tramway industry. 
He thought they were all agreed that thi s was a most desirable 
step to take, for there was no doubt that tramway work was de­
veloping at a great pace. Each 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 info rmation. In many indu stries and trades 
there were secrets which could not be divu!rred but fortunately 
th~t was not the case with the tramway ind;str~, au'd, as he had 
sa id, every one could probably be of assistance to some one 
else. ~o this end, therefore, they had established a general 
secretanat of the International Union , and from hi s 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 an d 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 o± this kind should be recip ­
~ocated, ~nd they should all_ be rea1y on their part to furni sh any 
mformat1on 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. T hey would also collect 
together va rious legal decisions affecting the industry. In con­
clusion, ~r. ~ a1_1ssen made a strong appeal to those present to co­
operate m g1vmg 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 
)1ad to acknowledge that although this was the twelfth congress 
it was the fir st 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 miO'ht be abused and in his opinion 
liberty in thi s direction had been abused, and ha'd been used to op­
p_ose the ~dvance of the industries in which those present were par­
t icularly mterested in. To the foreign members present he wished 
to say how delighted he was to see them, and thought that the effect 
of the_congress would be decidedly helpful with the government. The 
effe~t _p_roduced on Mr. Balfour, who honored them by opening the 
~xh1b1t10n, ':ould, he thought, be very helpful in helping on the 
mterests which they all ha_d at heart. In conclusion, he said he 
tn: sted that the kindly and fri endly intercourse which had been 
gomg on between members of the congress since trieir arrival would 
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continue, and that fi rm fr iendships of different nation alities would 
be one of the outcomes of the congress. ( Cheers. ) 

Mr. Lavalard, of Paris, then r ead a paper on "Transfe rs." An 
abstract of this paper follows: 

TRANSFERS 

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

T h is regulation dated from 1834. It was devised by the old 
E ntreprise Generale des Omnibus, under the management of MM. 
Moreau-Charlonet et Feuillant at the suggestion of a shareh older. 
At that time th e public transportati on se rvice in Paris was con­
ducted by thirteen companies, having different names, such as th e 
Entreprise General e des Omnibus, Constantine s, Favorites, Hi-
rondelles, Batignolaises, Gazelles, Bearnaises, etc. T h e fi rs t · 
transfers were established between the lines of th e boulevards 
and tho se of the Barriere du Trone (which is a cont inuation of 
the form er , starting from the Bastille), by the Entrepri se Gene­
rale des Omnibus. 

The sys tem, having given good result s, was success ively 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 line s belonging to one company, but fo r those of 
different companies. 

Whil e, in the year 1861, out of 76,000,000 passengers, more than 
12,000,000 were passen ge rs with transfer tickets; in 1901, the 
Compagnie. des Omnibus alone distributed 87,664,358 t ransfe r 
tickets out of 266,935,912 passengers carri ed. T hi s figure was 
made up of 85,699,234 tickets for inside places- that is t o say, 
those issued without extra charge-of which only 38,543,200 were 
utilized, or 45 per cent, and of 1,945,124 out side tickets ; th at is to 
say, those for which a supplement of 15 centimes was paid, of 
which 1,810,490, or 93 per cent were utilized. Unit ing the two 
classes, interior and outside, we h ave: Of 87,644,358 transfer 
ticke t s issued, 40,353,690 utilized, or 46 per cent. T h ere is one 
remark to be made. It is that t h e passenger almost always util­
ized the t ransfer t ickets for which h e h ad paid, as is proved from 
the preceding fi gures. We must point out that, with th e transfer 
tickets, passengers can, for 30 centimes, travel enormous dis tance s 
from n orth to south and from eas t to west in Paris. Speakin g 
generally, all the omnibus and tramway companies exchange 
transfe rs along their lines, with the lines of a considerable n umber 
of other companies. It cannot be denied that at certa in hours 
of the day those traveling on transfer tickets are exposed to long 
delays while waiting their turn on the most freq uented lines, but 
even on these lines the cars fo ll ow each other rapidly, and, in 
truth , the very lowness of the fare often g ives patience to the 
passenger. 

But when Paris extended, the transfer tickets issued without 
supplem entary charge within the line of the fortifications, have 
remain ed unchanged, up to this day. 

Fraud h as often to be feared, certainly it h as often been prac­
ticed, but by issuing different colored tickets, and, above all, by 
noting the hour of their issues, it s extent has been m uch dimin­
ish ed. 

It is not without interest to see how the American tramway 
m anagers have trea t ed this question of transfer ticket s. 

'vVe find, in the number for October, 1901, of th e STREET R AI L­
WAY J OURNAL, published in New Y ork, a very complete article on 
the subj ect 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 profi ts of t he 
company, more than any other improvement, without excepting 
the use of electricity as a motive power. 

W e shall now examin e the replies wbch we h ave received from 
eight ee n companies on the qu estion of transfe rs : 

Sixteen use the transfer syst em and admi t th e result to be more 
o r less favorable. 

Two only do not make use of it, the fir st the Societe d Entre­
prise de Travaux of Liege, which does not consider it useful; th e 
second the Great Tramway Company of B erlin, which state s that 
its tariff is too low, and that, moreover, its commutation tickets 
faci litate the transfer of regular patrons. 

Of the sixteen c:ompanie s using the transfer system, some con­
sider it a necessary evil, while the oth ers, on the contrary, recog­
nize the fact that it h as augmented the receip t s, an d is useful to 
th e companies on that account , whil e it is very advantageous to 
the public. 

Many companies allow two chan ges of cars, but m any claim 
that this fac ilitates fraud, and permit only one change; wi th th e 
exception of th e tramway companies of Aix-la-Chapell e, of Strass­
burg, and of Barmen-Elberfeld which m ake on e ext ra ch ar ge fo r 
several changes. 

T hirt een companies issue transfer t ick ets without extra charge, 
and, in general, use th e sam e tickets, so as to diminish the work-
111g expensf!s. 

T wo companies only, those of H anover and Brusse ls, m ake a 
supplementary charge on issuing a different ticket which serves 
fo r the second car. 

The charge of 15 pfennigs, instead of IO, the price of an ordi­
nary ticke t , in Hanover, is intended to ch eck the over-loading 
which occurred in certain part s of the town, where the lines inter­
sect, and to encourage the journeys by transfer over relatively 
long di stances. 

T he object in Brussels is t o allow passengers to t ak e two short 
journeys over di ffe rent sections for each of which the passenger 
would n ot pay anew the maximum fa re, but for which he is will­
ing to pay a slightly in creased single fa re. The sam e reasons 
are g iven by the E lectric Tramways of Barmen- E lberfeld. This 
company h as attach ed to its r eply an extract from the report of 
M. de Pirch to the gen eral meet ing of the directors of German 
tramways and light railways, in 1899. At that m eeting, forty-six 
companies which had establi shed the transfer system acknowl­
edged that the system is useful. 

T h e sample ti ckets which were sent to us by the tramway com­
panies, which have r eplied to the questions sent out, and those 
we have ourse lves collect ed on our numerous voyag es, are almost 
identical ; t hat is t o say, they in dicate: First , th e point of de­
parture; second, the place where the passenger must exchange 
fro m one line to another ; third, the dat e of the month, or the 
day of the week ; and, finally, the h our of departure, which serves 
to regulat e the duration of the validity of the t ransfer ticket. 

I n many compani es the colors of the ti ck et s vary, giving cer­
tain indications. With so me exceptions, t ransfer tickets are only 
issued with in certain boundaries in all the towns, and an addi­
tional charge is m ade fo r the suburban di stricts. 

Summ ing up all the documents we have consulted, we find: 
1st. T h e t ransfe r syst em is to be recom m ended and has, in 

ge neral, increased the traffic, and, almost always, the r eceipts, for 
it attracts passengers, above all when it is g ratuitous. 

2d. It is most advantageous fo r the passenger , since it enables 
hi~ to make two fa irly long trips; and it is thi s which justifies 
th e imposition of a small extra charge. 

It permit s him also to trave l over t wo small se ctions of lines 
· wh ich in terse ct. 

3d. F ree t r ansfer s n eed hardly be g iven, except on very short 
lin es; they fac ilitat e checking, as with it the same ticket can be 
used fo r the t wo cars. And, as we have already said, passengers 
sh ould n ot obj ect to a slight addit ional ch arge, for a long journey, 
on two lines wh ich cross. 

4th . T ransfers sh ould only be allowed onto a line not parallel 
with the o ri ginal line. The issue of transfers for several changes 
is product ive of fraud. 

5th. 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 th e first ti cket 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 indi spensable to limit the transfers, above all, the 
free transfers, to th e int erior o: towns or t o localities, ve ry close 
to t hem unless under special co ndit ions aff ecting several com­
panies. For suburban di stri cts there sh ould always be an extra 
charge. 

8th. If poss ible, suppress the transfe r service on days of 
crowded traffi c, such as Sundays and holidays. 

9th . The t ransfer system increases the staff and the material 
to a ce r tain degree. n.S far as regards the st aff, its increase is not 
great when t h e t ransfers are gratuitous and on th e first ticket 
issued. The ch ecking of t ickets at Junctions and crossings neces­
sitates a new staff, which we think could be dispensed with when 
the payme nt of an additi onal fare is made for an additional ticket 
giving access to the second car. In the first transfer systems 
the checking was effected at th e offices of th e crossing places. 
T h is is n o longer done. 

As regards the rolling ::>tock, the transfer system increases m 
traffic, and this may be undesirable on a line with horse traction, 
owing to excessive over-loading. But with mechanical traction, 
which allow s of trailer cars , every one admits that the transfer 
system is an advantage for th e public which always finds room, 
and for the company, which, without ex tra expense, can increase 
both its traffi c and its receipts. 

10th. A s r egards transfers between neighboring and different 
compani es I must refer you to th e deliberations which took place 
at the m eetin g of thi s association in 1887, and with reference to 
th e di vision of the receipt s. 
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Mr. Grialou, of Lyons, in di scussing the paper, said he agreed 
with the conclusions g iven 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 

ductors. The introduction of the mechanical register had in­
creased the company's receipts between S per cent and 6 per cen t. 
He particularly desired that the ques tion should be again d iscussed 
at the next meeting. 

Mr. Gustave Koehler, of Berlin, and Mr. Lavalard also discussed 
the question, after which Mr. Rohl, of Hamburg, said he would like 
to propose that a commission should be form ed to con sider thi s 
extremely important matter. E very co unt ry and every town was 
different, and a congress should not come to a hasty conclusio11 . 

MR. JOHANNES ROHL 
of Hamburg 

MR. LEON JANSSEN 
of Brussels 
( Pres ident) 

MR. H. GERON 
of Cologne 

r 

MR. E. A. ZIFFER 
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of Pari s 
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of Brusse ls 

MR. F . NONNENBERG 
of Brussels 
(Treasurer) 

MR. GEORGES BROCA 
of Paris 

MR. P . T'SERSTEVENS 
of Brussels 
(Secretary) 

OFFICERS AND EXECUTIVE COMMITTEE OF THE INTERNATIONAL TRAMWAY UNION 

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 t rouble had arisen with them. 
He had found it an excellent precaution in Lyons to put a mechani­
cal regi ster 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 E sti ­

mating the Power of Motors," and was r ead by Dr. G. Rasch, pro­
fessor of the Polytechnical School of Aix-la-Chapelle. Dr. Rasch's 
paper is published in abstract below: 

THE RATING OF MO TO RS AN D GENE RATORS 

The regulations of the German In stitute o f E lectri cal Engineers 
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 ri se above the admissible limits. During these tests the 
covers, lids, etc., 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. T he writer is of the opinion, howe\'er, that even 
under these condition s a tr ial of one hour is insuffici ent, as a 
traction motor, even though loaded·on an average below the normal, 
is in use for fo urteen or sixteen hours a day. The length of the 
trial should take into consideration the special conditions of th e 
car service fo1· which the motor is destined. I t is in this connec­
tion that M. Maximilian .Miiller has examined the question in the 
E lect rotechnische 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: 

t TI 
x=--------

t+ 28 (T-TI) 
in which x stands for the required duration of the trial, T the 
time during which the car is out of the depot, and T I the time dur­
ing which the motor is working; T -TI stands, consequently, fo r 
the time during which the motor is not subjected to the electric cur­
rent, t stands 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 <legs. C an hour, during 
its period of rest. 

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

70 X 7.3 
--------=2 

70+28 ( 14 -7.3) 
or a duration of two hours, during which it would be desirable to 
nm 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 precise ly what 
if meant by the normal rati ng of a motor, without which no clear 
signification cou ld be given to the word overload. Concerning over­
load trials the German regu lations prescribe that the admiss ible 
limits of temperature cannot, equally, be exceeded; it fo llows then 
that overloads can only be carried during relative ly short periods. 
Without taking traction moto rs 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 <legs. C., the admissible limits for the rise in temperature will be a s 
follows: 

For cotton insulations, 50 <legs. C. 
For paper insulations, 60 <legs. C. 
For insulations in mica, amiante or other similar preparations, 80 <legs. C. 
For stationary coils-as for example the m agnet coils-the admissible li mits 

of temperature may be allowed an increase of 10 <legs. C. 

The regulations add that fo r traction motors the foregoing limits 
may be 20 <legs .. C higher if the trial is made in a test roo m. Thi s 
g reater 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 grea ter 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 ri se of temperature for stationary 
windings is to be determined by the increase of the electrical 
resi stance, while for the movable parts of the machine, it is to be 
obtained directly by the the rmometer. 

It is a singular thing that ii1 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 indi cated; we 
may then consider that the different compani es 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 r es istance. These two 
methods of measuring are liable to give res ult s differing as much as 
60 degs. C. 

The limit of heating of 6o <legs. 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 

the investigations made by M. Dettmar and published in the 
E lektroteclmische Zeitschrift for the year 1900, pp. 727 et seq. 
'l his author arrived at the following results for conductors covered 
with cot ton : A temperature of 95 <legs. C may be considered as 
perfectly admissible for stationary windings; on the contrary, 
fo r the rotating coils this temperature of 95 <legs. C should be re­
garded as an extreme one, and is not to be allowed in a well-ad­
j usted machine. Besides, as an atmospheric temperature of 35 <legs. 
C. is in no way extraordinary, it r esults in the case of a cotton 
in sulation that a limit of 6o <legs. C. overheating is permissible. 

A mong the replies which were made to the question of 1900, the 
opinion is found that motors should be able to support with safety 
temperatures of from 75 <legs. to 80 <legs. 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 <legs. or 55 <legs. 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 : 

11! = 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, u,, of the motor given in watts: 

2 rr 9.81 
w MN= 1.028 M. N. 

6o 
01, assuming an efficiency of 95 per cent, W, the input of the motor, 
could be indicated as follows: 

w 
w ---= 1.08 M. N. 

0.95 
This fo rmula is within 5 per cent, which is sufficiently accurate. 
If then, a motor was thus des ignated, 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, 1.08X20X550 = 
11.900 watt s, which at a pressure of 600 volts, will represent a cur­
rL nt of 20 amps. 

It is further to be remarked that in the preceding formula the 
to rque represents not the useful torque, but rather a torque some­
\\· hat higher than that. The torque indicated above would be 
sufficient, nevertheless, to rate t he motor, and if guarantees can 
be asked from the contractor, n othing prevents these referring to 
efficiency. 

In conclusion I make the foilowing suggestion: The determina­
tion of the rating of a motor shall remain as fi xed by the rules of the 
German In st itute 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: 

H alf Load Normal Load Overload of 50 
Per Cent. 

It hard ly 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 
Lhought 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 fr ame a separate rule by which tha t standa rdization might be 
carried out . 

Mr. Scatter sai<l he might point out that at the present time 
they ha<l in England a sta11<lar<li zatio11 committee, sitting under Sir 
William Preece, who was a member of the reception committee 
of the congress, an<l the whole ques tion was coming up sooner or 
later for di !:>cussion. 'fh ey would be most happy- he only spoke 
unofficially, but he felt sure th ey would be most happy- to receive 
that di scussion, and to attempt to help the members of the un ion, 
and he hoped the members of the union would help them in Eng­
land to a rri ve at something like what one might ca ll a universa l 
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 German 
conditions <lid not come up to the conditions and particula rs which 
the American makers supplied with their machines. H e would like 
to propose that the A merican methods of testing, an<l so fo rth , 
be adopted in preference to the German, an<l al so that the question 
of sparking and overload should receive more att ention than it had 
done up to now. 

Dr. Rasch said a lthough in the short r esume he ha<l g iven 
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'H oop impressed upon the congress the necessity oi 
something being done very quickly in the matter . W ork was 
going on in different countries, and different specifications were 
being issued, and the longer it went on the more difficult it woul<l 
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 ea rliest poss ible moment. 

This course was agreed to. 
Mr. Scotter then announced that the m embers would lunch by 

in vitation of the Mayor of Islington, and would af terward visit 
the Islington municipal electrical works, as well as the works of 
the Great Northern and City Railway Station at Old S treet. In the 
evening a conversazione would be g iven by the President and Mrs. 
Swinburne for the Council of the In st itution of Electri cal Engineers 
at the N atural History Museum. 

The congress then adjourned. 
The Islington power station , whic_h 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 moo hp, direct -coupled to 
2000-volt Ferranti & Fowler dynamos, and one Scott engin e and 
Crompton dynamo. The output during 1900 was 2,324,057 kw­
hours. 

The City & Great N orthern Railway, which was described fully 
in a recent issue of the STREET RAILW AY JouRNAL, is designed to 
run from Moorgate Street, city, to Finsbury Park, a di stance of 
about 3¼ miles-the bulk of which is in tunnel. The tunnel will be 
16 ft. iri diameter. There will be fi ve stations, including the two 
terminals . The cars will be 49 ft. 6 ins. x 9 ft. 4 in s. , and wi ll 
comply with the Great Northern Rail way gage, so that ordinary 
railway carriage can b1.. used if necessary. B oth of these in stalla­
tions were visited by a large number of delegat es. 

The evening reception, or conversazione tendered to the union 
at the Natural History M useum by th e Institution of E lect rica l 
Engineers was very largely attended, and the handsome build ing 
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 engineers 
in England, were received by President and Mrs. Swinburn e, and 
were afterwards enterta ined by a handsome collat ion, as well as by 
music from two orchestras. At I I o'clock " God Save the King" 
was played, and all those present hearti ly Joined in singing the 
words of that well-known hymn. The courtesy of the inst itu te in 
postponing its conversazione in order to hold it during the week 
of th e congress, so that an invitation to attend could be extended 
to the members of the union, was heartily apprecia ted. 

WEDN ESDAY, JU LY 2 

The members of the union met at Berner's H all a t 9.30, when the 
cha ir was taken by Colonel Baughey, C. S. I., one of H is Majesty's 
Commissioners of Light Railways. 

Mr. Ch. Thonet, of Liege, read a paper on " Cen tral Stations.'' 
This pa per is published in abstract below: 

POWER STATIONS 
A s a rul e, the steam engines used are comp ound-tandem ; abo ve 

moo hp they are generally cross-compound, in o rder to bring t h e 
dynamo between both cylinders. In some stati ons, for ve ry high 

pow er units, triple-expansion eng ines are used, notably in Berl in 
an<l Pa ri s. L aval st eam turbines a re also upcrate<l in P ari s, llo l­
lan<l and Germany, but we have no information co ncernin g th ese. 

Th e e ng ines a re usually worked condensing; the co ndensers 
being o f the jet type allowing o f 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., engin es. T he steam pressure li es 
between 7.5 and IO kg per sq. cm. 

The daily cost of maintenance per car k m for the s team engin es, 
compri sing the sa laries of the operating staff, ranges from : F r. 
0.004 to fr. 0.008 ; that is, fr. 0.006 o r ¼ pfennig on an average. 

The steam consumption per horseh our va rie s g reatly. A t the 
guarantee t ests, the consumptions ran ge between 5.8 and 8.2 k g 
per ihp and for compound condensing en gin es; while in ordinary 
working conditi ons it is from 6.5 t o 8.8 k g. 

When reckoned per effecti ve hp, these fi g ures are : 6.7 and 9-4:i 
kg. 

The consumption in coal att ained in a guarantee test diff er s 
widely from that obta ined in ordinary working condi t ions. 

Th ese are som e data furni shed by th e p rincipal companies 
operat ing condensing, with tandem-compound steam engines of 
300 to 700 hp and when good o rdinary coal was burned : 

Under Ordina ry Working 
A t the Gua rantee T es ts Conditions 

kg s kgs kgs kgs kgs kgs kgs 
P er ihp-hour . . . . 0.770 0.616 1.31 0.865 0.745 
Per ehp-hour .. .. 0.928 1.46 1.01 
P er kw-hour ..... 1.270 1.06 1.300 2.0 1.38 1.94 1.70 

We can accept, as a true average for the coal consumpt ion 
under ordinary working conditions, the da ta g iven by the Tram­
ways Bruxellois for their 450 an<l 750 hp eng in es ; th ese are: 

At the guarantee t ests : 1.300 kg per kw-hour. 
In o rdinary service: 1.700 kg per kw-h our. 
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 ce nt imes. 
Th e to tal consumption in lubricants varies from: 
Fr. 0.003 to fr. O .010 per kw-h our ; that is, 3.9 g r. to 7 gr. 
Fr. 0.0012 to fr. 0.009 per ca r km ; that is, 2.5 gr. t o s gr. 
The effi ci ency of the st eam engines va ri es from 8o to 90 per 

cent, being 85 per cent as a m ean. 
Seve ral companies call attention to th e infl uence of va rying 

load on th e effici ency and consumption of st eam engines. Thus, 
with a load 45 per cent, th e normal one, the coal consumpt ion 
was found to reach 1.850 kg per kw-h our ; thi s consumption was 
only 1.700 k g, when the load reached 60 per cent. It is, therefore, 
of advan tag e, when operating small systems on which the load 
is apt to vary widely, to adopt regula ting s to rage batteri es. 

Gas E11gi11 cs 
No o ther company than th e Gen eral Contracting Company, of 

which the writer is manager, h aving g iven in fo rmation o n th e 
working of central stations wi th producer gas, we are obliged 
to keep to the information which we possess on the working of 
our plant in Barcelona and Andres (Spain) . Producer gas in­
stallations a re in operation in Lausanne, Zurich, Orleans, Poi­
tiers , R eims, Cassel (France), Barcelona-Tibidabo, etc. 

The gas engin es put up at the Barcelona central station a re of 
the Crossley, fo ur-period type. They a re operated by producer 
o r mix ed gases. There are, at present, two 165 hp and one 300 
hp en gines. Th eir speed is 18o r. p. m. The gas is produced in 
a gasogene with rotating h earth , of the Fichet and Heurtey 
system. 

The steam n ecessary for the production of mixed gas which has 
to be inj ected into the furnace of the producer, is obtained from 
a small ve rtical boiler. At present Mess rs. Fichet and H eurtey 
have replaced the steam by a blast of hot air obtained through 
the use of a fan. 

Th e coal employed is anthracite , possessing 8000 calories, and 
fro m 3 per cent to S per cent cinders at a maximum. The price 
is generally about the sam e as that of ordinary Cardiff, although 
now it h as rise n to IO per cent or 15 per cent above that. 

The mixed gas contains: 50 per cent azot, A z ; 20 per cent 
hydrogen, H ; 20 per cent ca rbon-monoxide, CO ; S per cent to 7 
per cent ca rbon dioxide, CO 2

; 2 per cent t o 3 per cent hydro­
carbons. 

The calorific power ranges from 1200 to 1300 calories. 
The cooling of the gas on leaving th e producer is obtained by 

means of a seri es of vertical tubes, throug h which the g as is 
sent; the warming of the blast air n ecessary fo r th e producer 
furnace is obtain ed at the same time. In order t o be purifi ed, t he 
gas is then sent through a tower fill ed wi th coke, on which 
water is co ntinually showered ; 1t also goes through cases fill ed 
with sawdust and oxide of iro n ; thi s purifying subst ance is re­
generat ed m onthl y by being exposed to the open a ir. 

Th e maintenance expenses of the gas engine s are not hi gher 
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than those for steam engines, excepting the lubrication, which 
requires great care and matei·ials of g ood quality. 

On the other hand, fewer men are necessa ry fo r the handling 
o f the producers than for that of the boilers and an ordinary 
helper is sufficien t instead of experienced stokers. In Lausanne, 
Barcelona, etc., the maintenance cost for the gas engines and 
producers reaches, on an average, fr. 0.0025 to fr. o.oo6 per kw­
hour; they can be estimated at ½ centime per kw-hour. 

The coal consumptions in 1902 have been: 
Under Ordinary 

At the Working 
Guarantee Test Conditions 

kgs kgs 
Per eff. hp ..................... 0.600 0.625 
Per car km. . . . . . . . . . . . . . . . . . . . . 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 900 watts.) At 
present, the average consumption of screened anthracite is 850 
g r. per kw-hour, or 750 gr. per car km , the number of wat ts per 
car km having be en reduced to 750 on an ave rage. 

The cylinder oil used costs fr. 0.85 per kg. 
The engine oil used costs fr. 0-45 per kg. 
T he average consumption in 1901 reached: 

Per eff. hp .................. fr. 0.009 or 14 grammes 
Per kw-hour ................ fr. 0.013 or 20 
P er car km . ................ fr. 0.011 or 17 

At present, this consumption has been reduced by 25 per cent , 
because the oi l is recovered, and after being filt ered, 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 IO litres; the water consump­
tion for st eam engines being generally as high as 250 litres per 
horse. The total cos t for the production of one kw-hour with 
coal worth 62 pesetas aggregated, in Barcelona, fr. 0,10; with coal 
worth 48 pesetas the 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 hi ghly interesting contribu­
tion on the matter of M. Witz, en gineer, professor :it the science 
department in Lille, of which the title is: " Comparison between the 
Efficiency of Steam.and Gas E ngines," and which ha s been pub­
lish ed in the L'Eclairage E lectrique, of Paris, Nos. 1 and 2, on 
J anuary4 and II, 1902. This article points out the superiority of 
th e 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 sligh tly 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 r eached by the largest steam plants using steam superheaters. 

If it be under stood that fo r thermic machines the duty of which is to do 
work by the transformation of heat, the most rational basis of comparison 
and th e most reliable, is that which is derived from the comparison of the 
respective ratios of transformation of the calories into kilogrammeters, we 
must ackn owledge 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 
a re belt driven, the larger ones being direct driven. A few com­
panies use three-phase, high-pressure currents with transforming 
sub-s tations; in Marseilles, for instan ce, 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 maint enance is required by th e generators . 

Informat ion 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 Liege Tramways it is 0.014 (on account of multitubular 
boilers.) · 

The oil consumption for the generators, per kw-hour, is about 
g r. 0.15 to gr. o.IO. The mean efficiency varies from 90 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 feed ers used for the loading of 
the storage batteries housed in two stations situated at unequal 
distances from the main power station (Compagnie Generale des 
Omnibus de Paris, Usine de Montreuil) . 

In Barcelona the central gas power station operates a booster 

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 Compagme Generale des Omnibus de Paris tramways (Usine 
de Billancourt). 

Cost of Erection of S tea m Statio 11s 
The fir st cost of erection of the station varies with the value of 

land, according to the towns and location chosen or imposed by 
t?e municipalities and also with the machines, according to their 
size and to local conditions. 

With regard to steam power stat ions, we will mention the in­
fo:mati?n given by the Nuremberg Tramways, whose plant com­
pn ses eight 79-kw machines and fou r 335-kw machines; that is, a 
total of 1972 kw. The first cost has been: 

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

Total 1,178,000 fr., which shows that the cost of erection per 
k'II-'. for land and buildings alone was 157 francs, and that for the 
boilers, eng ines, dynamos, etc. , 440 francs. The total cost of 
erection of th e power st ation reached, thus, 597 francs per kw 
of the wh ole installation. This is a very favorable figure and one 
seldom attained. 

W c can also m ention the Liege T ramways· a small station was 
built outside the town in 1893 for the operati~n of a tramway line 
6 kw in length. Th e 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, whi ch is very low, considering it is for a small and very 
complet e plant, dese rves mentioning. · 

T he Hanover Tram ways, 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 Brusse ls Tram ways, where the power of the 
ce ntral station aggregates 1450 kw, divided between six units , 
the cost of land and building has reached 275 francs per kw avail­
able, and that fo r the erection of boi lers, engines, dynamos, etc., 
690 francs; thi s brings the total cost of erection per kw available 
to 965 francs. • 

A lth ough thi s fi gure is high er than the form er ones, it really 
represents the m ean cost of such installations. When consider­
ing a central station of m ean power, the cost o f erection per kw 
avai lable must be estimated at 1000 fra ncs. 

For large r power stations, the advantage resulting from loca­
tio_n outside t)1 e towns and th_at fro m the installation of greater 
umts, allows, 111 general, of thi s cost being reduced to 700 francs 
per kw available. 

Cost of Erection of Gas Po·wer Stations 
T he information given under the fir st question by the Liege 

General Contracting Company, with reference to the Barcelona­
San A~dres Tramwa! power station, states that there are 440 
kw available for tract1011 purpose, a very small portion of which 
being derived fo r the purpose of lighting the station and the car 
houses. Th e cost of erection comprising land, station car 
houses, shops, storeroom, buildings, etc., has reached 525 f~ancs 
per kw. It must be considered that ve ry large property has been 
purchased to provide for the in st allat ion and centralization of 
the station , depot s and line necessities. 

The erection of the gas producers , engines, puffer batteries of 
~50 amp-hours, gasom eters, shops, etc. , cost 437,000 francs; that 
1s, 1000 francs per kw available. The total expense per kw avail­
able reached, 111 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 expen se for the installation of producer gas appli~ 
ances would not exceed 700 or 800 francs per kw available. 

W e have recently had the occasion to study the installation of 
a sm all 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, '11-'.ith gas producers , purifiers, gas~meters'. 
dynamos and water ma111s; total cost being 225,000 francs or 6o8 
fra~cs per available kw. With steam engines, including the water 
ma1_ns, the cost _reached 165:000 frs. ! that is, 445 francs per kw 
available. In this case the 111stallat1011 of the water mains was 
very expensive, on account of the long distance from the station 
(:, the canal. 

Water Power Stations 

No answer~ 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 b e twice as high as this, according to local difficulti es 
and to the length of the water m ains, etc. It should b e neces­
sa ry to ge t information from those countries where these wat er 
power stations are in operation. 

Various tramway companies purchase the current from outside 
companies; but this, generally, at a high price. Th ese are som e 
of th e 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. 0.05 t o fr. 
0.08 kw-hour. 

Cost of Operation P er Kilow att-Hour 

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

Brussels Tramways. Francs. 
Salaries and wages ........ , ............................................... 0,0114 
Coal consumption (22 fr. a ton) .... , ......... ......... ..... ............ 0,0400 
Lubricant consumption and li ghting ......... ........................... 0,0060 
Maintenance and r epair of boilers, engines and dynamos .... ,., ....... 0,0028 
Maintenance of buildings ................ ... ......... .. ................... 0,0013 
Taxes, rents, etc .............................................. , , .......... 0,0090 

Total .................................................................. 0,0705 

That is: 7 centimes per kw-hour. 
Frederiksberg Tramways. Pfennigs. 

Salaries and wages...... ....... ........... ................................. 5,99 

Consumption: 
Coal (at 22,47 marks a ton)........................ ....................... 7,06 
Maintenance and renewal. ................................................ 0,97 
Sundry expenses . . .. .. . . .. . . .. . . .. . . .. . . .. .. .. . .. . .. . . .. .. . . .. . . . .. . . .. . .. 1,90 

Total ..............•.......................... .......................... 15,92 

That is: 19,8 centimes per kw-hour. 
Hanover Tramways. Pfennigs. 

Wages ........................................... .......................... 0,789 
Consumption: 

Coal at 20,80 and 12,42 marks a ton .... ............................. . .... 3,477 
Lubricants ............................................ ..................... 0,181 
Sundry mate rials ............................................... .•........ 0,026 
Maintenance ..................................................... ......... 0,098 
Miscellaneous .............................................. ............... 0,158 

'fotal ................................................... ............... 4,729 

That is: 5,8 centimes per kw-hour. 
Liege Tramways. Francs. 

Salaries and wages ...... .... ................. .............................. 0,027 
Consumption in coal ( worth 21 francs a ton) ............................ 0,091 
Maintenance and r epair to buildings .............. ....................... 0,002 

boilers .............. ........................ 0,011 
of engines and dynamos ............ ........................ 0,003 
of storage battery ................................ ........... 0,005 

Cost per kw-hour ........................................... ............ 0,139 

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

Th e cost of one kw-hour has now been reduced to between 10 and 11 
centimes ( the engines are non-condensing). 
Nuremberg-Furth Tramways. Francs. 

Wages ............................................ ........................ 0,0088 
Fuel and Oil Consumption: 

i~;~i:et :: ~i;a;::r:s t:nt.~~:::::::::::::::::::: :::::::::::::::::::::::::} 0,0610 
Maintenance and miscellaneous ....................................... ... 0,0025 

Total cost for one kw ................................. ............... 0,0722 

In adding to this, the managing exJ)enses = fr. 0,0077, the total cost reaches 
8 centimes per kw-hour. 
Barcelona-San-Andres Tramw:'lys. 

Producer Gas Power Station : F r ancs. 
Salaries and wages ............... ..................................... .... . 0,022 
Coal (45.00 francs a ton) ....................... ........................... 0,046 
Lubricants and water.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,007 
Maintenance (producers, engines and dynamos) ........ ................. 0,004 

of the storage batteries ........ ............................. 0,010 

Total 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 h aving only half their 
load, their efficiency is not so high as at Lausanne, Orleans, etc. 
Lausanne Tramways. 

Producer Gas Power Station. Years 1899-1900): Francs. 
Salaries and wages ....................... ................................ 0,0182 
Coal consumption (34.00 francs a ton) ...... ...... , .............. , .. , .. , 0,0324 

Lubricant and water consumption ....................................... 0,0054 
Maintenance (producers, e ngines and dynamos) ....................... 0,0027 

of storage ba ttcry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,0070 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O,OG6 
That is: 6,6 centimes per kw-hour. 

Orleans Tramways. 
Producer Gas Power Station. (Years 1899-1900): F rancs. 

Salaries and wages ............................. , .. . ........................ 0,019 
Coal consumption (32.00 fra ncs a ton) ................................... 0,030 
Lubricant and water consumption ........................................ 0,005 
Mainte nance (producers, engines and dynamos) ......................... 0,003 

of storage battery ........................................... 0,005 

Total .............................. ...... ............................... 0,062 
That is: 6,2 centimes per kw-hour. 

Nancy Tramways. (Years 1899-1900): Francs. 
Salaries and wages ..................... ...... .............................. 0,024 
Coal consumption (18,00 franc s a ton) ...... ............................. 0,039 
Lubricant and water consumpt ion ........................................ 0,005 
Maintenance ....................................... ..... ................... 0,003 

Total . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,071 
That is: 7,1 centimes per kw -hour. 

Great Leipzig Tramways. Pfennigs. 
Salaries and wages......................... ............ ..................... 0,9 
Coal consumption (lignite, marks 5,2 a ton).... ......... .................. 2,0 
Lubricant and water consumption ............................... ,.......... 0,6 
Maintenance • . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 0,4 

Total .................................................................... 4,0 
Total cost 4,0 pfennig, that is 5 centimes. 

In addition to this, 1,04 pfenni g per kw-hour are provided for sinking fund. 
Marseilles Tramways. 

(Formerly Saint-Louis powe r station.) Francs. 
Salaries and wages ......................................................... 0,013 
Coal consumption (half coal worth fr. 29.50 and half lignite worth 

fr. 17.00 a ton) ................. · ....................................... 0,059 

Consumption 5 wat~r .... " """ 0,00?6 } l lubricant ......... 0,0059 ....... " ...... " .............. • 0,006 

1\1:aintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,002 

Total ................................................................... 0,080 
That is: 8 centimes per kw-h our. 

We have received no information on th e operation of the large 
Marseilles power station; but we can say that the cost of one 
kw-h our ranges th ere from S to 6 centimes. 

Hamburg Tramways (in 1899). Pfennigs. 
Salaries and wages................................... . .................. ... 3,5 
Coal consumption (19,22 marks a ton)..................................... 8,1 

Consumption 5 lubricant ........... 1,6 l . .. .. . .. . . .. .. .. . .. .. .. . .. .. . .. .. . 2 4 l wate r .............. 0,8 J , 

Total ............................. . ..................................... 14,0 
Tbe maintenance expenses are included in wages. 

That is: 18,05 centimes per kw-hour. 
Neuilly Tramways. Francs. 

Sala ries and wages ........................................................ 0,0261 
Coal consumption ........................................ , ............... 0,0312 

Consumption 5 lubricant ........... 0,063 t .............................. 0,0077 l water .............. 0,014 J 
Maintenance ....................... ... ...••.............................. 0,0040 

Total ............................. ... .................................. 0,0690 
That is: 6,9 centimes per kw-hour. 

Verviers Tramways. Francs. 
Salaries and wages ...................... .. ................................ 0,026 
Coal consumption (17,35 francs a ton) ................................... 0,035 
Lubricant and water consumption ........................................ 0,005 
Maintenance ............... ..... .......................................... 0,003 

Total ................................................................... 0,069 
That is: 6,9 centimes per kw-hour. 

With reference to the information derived from th e 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 pl ants, ranges between the following 
limits : 

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

For m edi\lm size power stations, operating engines from 300 
t o 600-hp capacity, the price of coal_ lying between 15 and 20 
francs a ton, the cost will range between 6 and 8 centimes per 
kw-hour. 

For small power sta tions operating engines from 100 to 200-hp 
capacity, the price of coal lying between IS and 20 francs a ton, 
the cost will range between 8 and IO centimes per kw-hour. 
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For producer gas power stations, operating engines from 150 

to 200-hp capaci ty, the price of coal lying between 30 and 40 

irancs a ton, the cost will range between 5 and 7 centimes per 
kw-hour. 

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

T he chairman said it only remained fo r them to thank Mr. 
Thonet very sincerely for his very able and careful paper, and for 
the new and inter esting 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 subjec t to be dealt with that 
morning was the conditions under which tramways may be laid on 
roads, by .Mr. A lbert J anssen, the general secretary and director 
of the Brussels Tcr-amways. The conditions with which l\'Ir. 
J anssen dealt were especially with regard to the payment s made 
fo r tramway concessions. Mr. J anssen, in hi s 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 enterpri se. 

Mr. Rohl , of Hamburg, proposed that the congress adopt th t: 
conclusions as they stood in Mr. J anssen' s paper, except the last one, 
which he proposed should be cut out. If they agreed to that con­
clusion it would enable the authori ties to fo rce the companies to 
incr ease the number of ca r 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 force d by the authorities in the matter. 
H e 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 aga in st the last conclusion of Mr. J anssen, 
an d he hoped it would be omitted from the resolutions. 

T he 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 n either France 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 profit s was a very di fficu lt 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. The. 
municipality supplied the street s, 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 Jan ssen said the reserve should also be taken into 
account, and if after that had been provided for, there remained 
I, 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. 

T he chairman said he was sure they all wished to thank Mr. Al­
bert J anssen for his pape r. (Hear, hear.) It had been a very in­
t eresting paper, and, as it .seemed by the discussion, on a very 
thorny subject. H e would now ask Mr. Scotter, who was well 
known to them all , to read his paper. 

Mr. Scotter then read a paper in which h e bri efly reviewed the 
history of the li ght railway movement in Great Britain. H e 
stated the length of time required to obtain a franchise in that 
count ry and several other countries, and in conclusion recom­
m ended united ac tion in developing ligh t railways, between th e 
government, local authorities and private capital. H e instanced 
t he Nati onal Light Railway system of Belgium as a successful 
example of thi s method. In conclusion h e urged the compilation 
of stati stics on municipal trading, advantages of uni fo rmity of 
gage, length of time of concess ion, and cert ain other subjects, 
which data can be used in enlightening the authorities on these 
important subj ec ts, and in obtaining intelligent legi slation. 

Mr. Addyman, of Leeds, described some of the difficulties en­
countered in England in obtaining concess ions 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 colle,ting the 

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 
fac t, concessions existed in which there was no time limit, and the 
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 
committee 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 
recomm ended 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 !'aid 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. It was a most interesting contribution, 
and would form the subject of very careful consideration at home, 
though it was hardly one that lent itsdf to discussion at the mo­
ment. In conclusion, he thanked the foreign delegates for their 
presence, and said they were deeply indebted to the ·,arious govern­
rnen ts 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 ,,·as 
accorded the chairman for presiding, and the congress adjourned 
until Thursday morning at 9.30. 

(To be Continued.) 

••• 
New York 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 ha\'e in operation a great elec­
t ric traction sys tem 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 traffic. W. C. Brown, third 
Yice-president of the railroad company, said that the company is 
proceeding on the basis that the n ecessary 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. Bro,rn, "and whether the new pro­
posed 'clearing hou se' station to be built in the Bronx or the loop 
under the Grand Central Station be con structed, trains will move 
with greater fr equency 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 motors wi ll 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 inst.mces in the yards will 
it be necessary to install an overhead sys tem. 

'' 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 U:1ion Station in 
the Bronx was to be located. 

" In regard to the abolition of the grade crossings in New York," 
he sa id, " 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 will 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 si~e." 
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The Storm Block Signal System 

The Storm block s ignal system is now being introduced on a 
number of electric roads, and, since it solves some of the perplex­
ing qllestions in connection with block signals for electr ic road ~ 

LineWi~e 

Line \Vire 

C 

Line Wire 

Gro-11111 
Contact clip to c lear sigrntls 

Trolley Wire 

Ountact clip to dear sig-nals 

wire. Mounted on the troll ey wire at thi s puint a nd supporting the 
co ntact clip is a box containing the signal se tting and clearing ap­
paratus, A, at the other end of the block is exactly similar appar­
:1tus, B. Thi s box on the trolley wire is shown in Fig. 3, whi ch was 
taken from the in stallation in the Grand Rapids Railway. The trol ­
ley wheel of a car passing into a block at A establi shes a circuit 

Trolley W ire N 

FIG. I .-CONNECTIONS OF STORM RAIL· 
WAY BLOCK SIGNAL FCR SINGLE TRACK 

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. 

T he 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 blo.::k have passed out of it. The circuits of the system arc 
shown in the diagram, Fig. I. 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 th e trolley wire and a contact clip alongside tl~e 

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. I 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 
fo llowing the one which had entered at A 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 al so in the instrument at A, 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 I 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 I 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 in stead of lamp I. The signal 
ci rcuits 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 A and B. 

The setting and clearing magnets are mounted side by side. Each 
one actuates a contact cylin der of its own by means of a ratchet 
and pawl, which is shown in M, Fig. 2, which is a side view, and by 
N, which is a top view showing the two magnets s ide 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 
wi ll be n oted that one of these drums has a contact ring around its 
entire circumference, 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 where 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 P. \Vhen there is no car in the block the contact finger of 
R rests on the open circuit position of the ring of P. When a car 
enters the block the signal setting magnet is energized for an in­
stant. The signal setting magnet is en ergized, and by mean s of 
the pawl, the ratchet wheel and contact drum P is moved along one 
notch, so that the finger of R establishes contact, making the ci r­
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 rotate d as many notche s 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 pas sing under the 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 in sures 
practical freedom from burnouts caused by lightning. The whole 
apparatus is very simple. As will be seen fr~m the diagram, three 
lin e 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 conveni ent new building, at Franklin and Harriso n 
Streets, Chicago. This company has for many years been carry­
ing on its large business in steam and sanitary pipe fittin gs at a 
warehouse on Lake Stree t. The new building is even more acces ­
sible to Chicago customers, and has in addition railroad and 
wa ter shipping facilities, as the building fronts on the river just 
north of Harrison Street Bridge. This building is a thoroughly 
fir eproof, seven-story, steel-fr ame structure, having 17,800 sq. ft. 
o f floor space. The ground dimensions are I IO ft. x 190 ft. One 
of the notabl e things about this company' s new home is the splen­
did brass found ry in which crude oil is used for fuel. The brass 
furnace is m ade under patents of the H awley Down Draft Furnace 
Company. The furnac e is closed, and the oil flame is blown down 
aga inst the brass in the bottom of the ladle . The products of 
combustion pass out through a nozzle, which is turned 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 entire ly fr ee from the intense radiated 
heat of an o rdinary brass furnace, and the fo undry is a very cool 
and comfortable place, as compared t o the ave rage brass foundry. 
This furnace has a capacity of 600 lbs. of bra ss per h our, and 180 

fla sks are filled three time per day in ordinary day work. It 
is h ere that the smaller 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 confin ed to one special line of work. The light is ex­
cell ent on this entire floor. T he roof is of the saw-tooth pattern 
with windows entirely on the north slant. Below the brass 
fo undry and m achine sh op are floors fo r storage and assembly 
purposes until th e second floor is r eached. Here are the general 
offices , show rooms and city sa les departments. In the base ment 
and the yard, adjoining it on the river, are the h eavy steam pipe 
and fittin gs and the pipe-cutting machin ery. This company is said 
to h ave the larges t stock of cast-iron fit tings 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 furn ished by motors, loca ted in 
the different departments, so that there is a minimum loss in 
belting and shafting. Along with m oving into its new quarters 
it has adopted new systems of bookkeeping and filing, based on 
the card index and loo se-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 RAILWAY 
JouRNAL, July 19, the dimensions should have been given as 24 ins. 
long, 8½ ins. wide and 4¼ ins. high. The company announces that 
the device is receiving very favo rable consideration among inter­
urban and suburban railway managers. 

New Rule in Regard to Disagreements 

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

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

"In order to cause passengers as little trouble as poss ible, the 
cashiers at Newark, 315 Market Street, 

" Elizabeth, Broad Street, 
" J ersey 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 .......................... Ti111e ................. ......... . 
Kind of ticket .................. .. ............................. . 
Why refused .............. ... ................ ................. . 
Conductor ................. .... ................ ................ . 
Line ................... .......... ............ •· •· •·· •·· •· •· ··· ·· ·· · 

Mr. Hibbs, in a r ecent interview, sa id: "The company desires to 
adjust all differ ences with -as little inconvenience as possible to its 
patron s, 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
quarters." 

Clevelandts 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 new code bill could be fo rmulated. The injunction was secured 
at the in stance of Jud ge Boynton, a taxpayer, and was brought by 
Attorney-Gen eral Sheets to prcyent the granting of franchises 
to a propose d 3-cent-fare railroad. E leven ordinances establish­
ing low-fare routes have passed the Council. The city clerk has 
advertised for bids for th em and th ey will be opened on Aug. 25. 
The ordinance which fo rmed th e basis of the injunction proceed­
ings was sign ed by the Mayor, together with ten others, shortly 
aft er its passage, and sent to the offic ial paper and published. 

T o remove one of the reaso ns assigned by Judge Boynton for 
beginning the suit fo r injunction against the members of the City 
Council Mayor J ohnson erased his name from the ordinance and 
sent it ;o the city clerk's office together with a veto message, in 
which he gave the fo llowing reasons for his action: 

I learn by the newspaper s that Judge W. W . B oynton, who filed ·suit 
and secured an injunction restra ining the City Council fr om acting on 
certa in matters of legislation , gives as hi s reason for bringing the suit that 
the property owners on his section of East Madison Avenue are strongly 
opposed to a 3-cent fare ~trcet railway on that str eet. Rather than see the 
enti r e mov emen t for 3-cent fare s delayed I am in favor of n ot only vetoing this 
ordinance, but doing everything that can be done to prevent the building 
of a 3-cent fare railway in that thoroughfare until a new form of government 
is establi she_d . I r ecommend that the Council take this view. 

The opinion among the Counci lm en is that the Mayor has 
exceeded his authority, and t hat he had no right to erase his 
signatur e of approval of the ordinance. Director of Law Beacom, 
however, held that the Mayor h ad the right to do so, as final pub­
lication of the ordinance had not yet been made. 

----♦----
Power Brakes for St. Louis Street Cars 

The committ ee 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 W estinghouse electro magnetic track and wheel brake, 
and the N ea! hydraulic brake. 

The report contains de scriptions and plans of the brakes recom-. 
mended, and.states that stops by the brakes, made by experienced 
motormen, are without discom fo rt 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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Yerkes' Plans in London Successful 

At a meeting held Jt1ly 30 the Parliamentary committee on the 
proposed tt1be railways in London decided to make a repo r t 
g iving the Yerkes underground railway interests the right of way 
for the completion of it s entire system. The Morgan Company 's 
bills to at1thorize the paralleling of the mafo portion of Yerkes' 
routes hav e been pt1t over until next sess ion. 

Th e contest between the Morgan and Speyer-Ye rkes interests 
affec ts conn ecting !mks in the London undergrot1nd system. The 
Speyer-Yerkes franchises cover lin es already in operation within 
the city; the Morgan group co ntrols out side transportation lines. 
The agreement made by Charles T. Yerkes, Speyer Bros. and the 
O ld Colony Trust Company last Spring was to register their new 
company to be known as the Underground E lectr ic Railway, 
Ltd. , with a capital of £5,000,000, for the purpose of electrifying 
the District Railway and bui lding four other lines-the Brampton 
& Piccadi lly, the Great Northern & Strand, the Charing Cross, 
E t1ston & Hampstead and the Baker Street & Waterloo Railway. 
T he estimated cost of co nstruction of the new lines is £15,000,000 . 

•• 
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 J ULY 29, 1902 

705,583. E lectric Signal; Arthur J. Haycox, Mansfield, Ohio. 
App. fil ed April IO, 1902. One t ermin al of a signal lamp is con­
nected with th e trolley wire, th e other leading throt1gh a mant1ally 
operated switch, to the return circt1it, whereby the signal can 
be operated at pleasure. 

705,61 I. Adjustable Brake H ead; Gilbert P. Ritter, Chicago, 
Ill. App. fil ed l\fay 15, 1902. The brake h ead has a iournal open-
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PATENT NO. 705,705 

ing, and a grip tong t1e co incident therewith engages the end of 
the beam whereby adjustments m ay be made to accommodate 
the vario t1s heights at which th e beam is hung. 

705,705. Safety Attachment For Trolley Car Vestibules; Susie 
E . Pressler , T oledo, Ohio. App. filed May 5, 1902. R earwardly 
extendin g brackets against which th e motorman may lean wh en 
adj usting the trolley wheel to the wire to avoid fallin g backward. 

705,783. Street Car Fender; O le O lesen, St. Louis, Mo. App. 
filed Aug. 7, 1901. A canvas apron is connected to a jackstay 
fix ed to a skeleton fr am e. 

705 ,798. Trolley ; W. L. Von Hardenburg, Brooklyn , N . Y. 
App. fil ed June 22, 1901. A spiral groove on each side of the 
wheel conducts the wire back to th e tread wh enever it becomes 
displaced. 

705,848. E lectri c Railway; Charles J. Kintner, New York, N . Y. 
App. filed Oct. 29, 1900. R en ewed Feb. 28, 1902. A series of 
ro tary tubular swi tches inclosing a current feed er are turned by 
the_ car engaging with a spiral groove therein. 

705,814. Fender or Gt1ard for Tramway Cars ; J ohn Bauer, N ew 
York, N. Y. App. filed March 19, 1902. A V-shaped fender 
located benea th the car platform. 

;05,825. Troll ey Head and Wheel; W. A. E. Davi s, Toledo , 
O hio. App. filed Dec. 18, 1901. Overhanging side-plates to 
prevent the wheel from leaving the wire. 

705,882. Troll ey; T hom as W . Sutton, P itt sburgh, P a. A[lp. 
filed May 7, 1902. Fingers which prevent the wheel from leavi ng 
the wire can be moved readily to detach the wh eel. 

705,886. Car Fender; J ohn W . W chm eyer, St. Lo t1i s, Mo. 
App. filed Feb. 24, 1902. D etails. 

705,918. Car Fender; Charles Giblin , Cleve land, <lh io. App. 
hied Aug. 12, 1901. A fe nder having sideboards, and a tilt ing b nt ­
tom. 

PATENT NO. 705,798 

705,927. Brake-Shoe Adjuster; Edwin M. Herr, Pittsburg h, P a. 
App. fi led Dec. 7, 1901. A track brake provided with m eans fo r 
at1tomatically adjusting the shoe st1pport wh en the shoe wears 
down to a certain po int. 

•• 
PERSONAL MENTION 

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

MR. HOWARD PORTER, for some time assistant superin­
tendent of the Cincinnati Traction Company, has become st1perin­
tendent of the street railway at Paducah, Ky. 

MR. M. J. LOFTUS, J R., for some time superintendent of the 
Newark & Granville Elect ric Railway, has resigned to become gen­
eral manager of the I ndianapolis & Martinsville Rapid Transit 
Company. 

MR. 0. E. OLESON, for s ix years chief engineer of the power 
plant of the Toledo Railways & Light Company, has resigned to 
accept a simi lar position with the Rapid Transit Company, of Min­
neapolis. 

MR. EDWARD SPELLMAN, of Cleveland, has been appointed 
superintendent of the Ohio Central Traction C0mpany's lines, 
which are the property of th e Pomeroy-Mandelbaum Syndicate, of 
Cleveland. 

MR. RICHARD EMORY, formerly vice-president and general 
manager of the Nash ville Railway, and recently assistant to the 
general manager of the Milwaukee Electric Railway & Light 
Company, has recently accepted a po sition with the Appleyard 
Syndicat e, 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 Norfo lk Railway & 
Light Company's system, has been appointed superintendent of all 
of the Norfolk, Portsmouth & Newport News Company's lines with 
terminals in thi s city. Mr. H. R. Palmer has been appointed super­
intendent of the power plant of the company in N orfolk, as well as 
that in Berkley. l\fr. ~- A. H atch will act as superintendent of the 
Berkley Street Railway, as well as the Atlantic T erminal line. 

MR. F. A. ESTEP, president of the R. D. Nuttall Company, of 
Pittsburgh, Pa. , recently returned to New Y ork aft er an extended 
trip abroad in the interests of his company. Mr. Estep attended 
the exhibition of tramways supplies, held in L ondon during July, 
in connection with the convention of the Internati onal Tramway 
Association, at wh ich he had an exhibit, and al so m ade a trip on 
the Continent, where th e Nuttall Company has enj oyed an ex­
tensive business. 

UNITED STATES SENATOR HAN NA 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 pt1blic hall to which Senator 
Hanna had been summoned, and the presentation was then made. 
In acknowledging the gi ft , Senator H anna expressed his sincere 
thanks to his employees fo r their gift, and incidentally spoke on the 
relations that he hopes to see soon establi shed between capital and 
labor. 
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FINANCIAL INTELLIGENCE 

THE MARKETS 

The Money narket 
\VALL STR E E T, A ug. 6. 1902. 

So fa r as the immediate condition of the money market is con­
cerned, everything is satisfactory t o borro wers. Call money eon­
tinues to loan in abundance on the Stoek Exchange at 2¼ per 
cent. Time money is firmer, especially fo r the distant periods, 
yet even time loan s can be made on good collateral at 4¾ per cen t 
for the six m onth s from now to February. Local bank reserves 
a re lower than they were two weeks ago, partly because of heavy 
gold export s t o Europe, and partly in consequence of renewed 
loan expan sion. The gold shipments are apparently over for the 
present , however , rates of exchange at P ari s and Berlin, to which 
the recent con sign ment s have been made, having recovered well 
ah,we the gold import level. A s fo r th e m ovement of loans, thi s 
is no t something that can be so easily predicted. The q uieting 
do wn of speculati on on the Stock Exch ange, however, is rather a 
fair indication that no further increase of importance will occur 
during the imm ediat e fut u re . In contrast to these easy present 
condition s, the outlook a month o r so ahead is not so r ea ssurin g. 
Treasury expenditures, which ran heavily in exce ss of receipt s 
during the fir st two weeks of July, have fallen off greatly, as had 
b een expected. Last year the re were very large surplu ses from 
now on, ranging from $6,000,000 in A ugust to over $10,000,000 in 
October. The abolition of the war internal revenue taxes makes 
it probabl e that the surplus thi s year will be con siderably 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 weeks' time, moreover , the autumn currency demands 
will begin, and local cash holdings will be r apidly depleted by 
-country bank withdrawals. All this is to occur, moreover, with 
New York surplus reserve at th e exceptionally low fi gure of 
$ I 3,000,000. 

The Stock narket 
The customary qui et of midsumm er has once more settl ed down 

upon the Stock Excha nge. T he brief outburst of speculative ac­
tiYity in July raised the gen eral price average substantially, but 
o therwise it has left condition s practically as it fo und them. There 
has been no important distribution of stocks in the hands of the 
outside public. Holding s remain concentrated t o an unusual ex­
ten t with the larger speculative and financial interests, and thi s 
clement , al th o ugh suspending it s efforts to advance price s, seem s 
incl in ed to ch eck any t endency toward decli ne. The ou tside 
s ituation m eanwhile continues highly favo rable. Progress of the 
crops is altogeth er sati sfactory, an d an extremely h eavy yield of 
the staple products seems to be more than eve r assured. Reports 
from the various industries are also uniformly encouraging, and 
although the end of the coal strike is not yet clearly vis ible, 
events appear to be shaping themselves toward a g radual break-up 
uf the miners' re sistance. A s a logical r efl ection of the prosperity, 
present and prospective, railroad earni ngs keep on piling up in­
creases over the totals of the previous year. The question upper­
most in th e minds of serious investors is, however, wh eth er the 
rapid advance which has taken place during the last fo ur months 
has not gone as far as it is safe to go , fo r the time being, toward 
di scoun ting th e favorable out side conditions. This question is 
answered now quite unanimously in the affi rmative. As a further 
incentive to caution there is th e uncertain outlook already de­
scribed in the monev market. Even th e b oldest of the speculat ive 
fraternity have com~ to realize the wisdom of going slow until th e 
8olution of the autumn money problem can be more clearly seen. 
T h e Rock Island proposals for heavy in crease in capi tali zation are 
a more recent development , which have cooled the enthusiasm of 
speculative buyers. Altogether , while sentiment, as a rule, is n ot 
pessimistic, it is extremely cautious, and the reflection o f it is 
likely to be seen for the present in a dull and hes itati n g market, 
such as we have had durin g the past week. 

Among the local traction stocks interest has centered chi efly 
in Manhattan E levated. The course of the stock in th e r ecent 
trading has strengthened the view frequently expressed in these 
articles, and h eld by intelli gent observer s that the shares have 
been quietly but steadily absorbed for some time past with the 
purpos e 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
inent, announced last week, for extending its terminal facilities · 
and substituting electricity for steam in its local service. But 

there appears to be no good reason as yet for placing much fai th 
in these stories. · The Manhattan's exceedingly good show of 
present earnings, with the prospec t of further expansion under full 
electri cal equipm ent, are logieal reasons enough for the recent 
accumulation of th e stock. There is little feature to the recent 
dealings in ei th er Brooklyn Rapid Transit or Ivi etropolitan. 
A ttempts to stimulate outside buying of M etropolitan Securities 
have so far not m et with mueh success. 

Philadelphia 
The feature of the traction movement in Philatlelphia has been 

the h eavy buying of the new Rapid Transit Company shares and 
of U nion Traction, the leased lin e issue. Rapid Transit, which was 
first quoted a month ago at 9, and which sold two weeks ago at 
n ½, rose steadily in the remaining interval to 13 3/41, while Union 
Traction went up from 443/41 to 47½-a new high record for that 
stock. It is claimed that the pre sent Union Traction Company is 
earning enough to pay the guarantee on its stock, and leave a 
balance of $300,000 (on the basis o f the la st year's earnings) for 
Rapid Transit stock. Th e negot iations for purchase of outlying 
suburban lines have furni shed an additional incentive, and as a 
part of the general movement Fairmount Park Transportation 
shares have ri sen S points, from 22 to 27, on unusually large deal­
ings. Apart from possible legitimat e 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 
out side public. If the syndicate which earried through the con­
solidation deal were desirous of making a market for the new 
securiti es it would be easy for them to engineer just such a rise 
as has occurred. Other Philadelphia sales during the fortnight 
co mprise Philadelphia Traction , at a slight advance, to 993/41, 
American Railways , which rose a point and a half to 47¾, and 
later r eact ed t 9 47, Railways General at 4¾, Easton Electric at 
193/41 , and Roche st er Railway common, 200 shares of which sold 
at 66½ . 
Chicago 

Chicago elevat ed shares have, as a rule , been strong and fa1rly 
acti ve in the recent trading, partly on heavy traffic r eceipts and 
partly on discussion o f future financial plans. N orthwestcrn 
E levated com mon, 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 banking representative, when plans for improving 
and exte nding th e system were considered, and it also reflected 
the increase of rs ½ per cent r eported in July earnings over the 
month last year. Metropolitan earnings for th e same period in­
creased 23½ per ce nt , and even Lake Street showed a gain o f IO 

per cent. Metropolitan shares were strong on thi s showing, the 
co mm o n ge tting up to 39½ and the preferred to 92½ . Lake 
Street, h owever , on the uneertai nty regarding the terms of the 
impending r eorga nization, continued heavy, selling down from IO 

to 9¾; . A mong the surface line seettrities , City Railway rose 
rapidly on the buying of fraction al lots from 205 to 220. Chicago 
U nion Traction was firmer for the preferred shares, at 50, but 
lower for th e commo n, which declined from 16% to 15¼. 

Other Traction Securities 

The two weeks have been exceedingly quiet in the Boston 
traction stocks. On light trading Massachuse tts Electric deelined 
to 40¥3, th en recovered to 41 , while the preferred held steady at 
98. Boston Elevated sold in a few lots, between 164 and 166, West 
E nd comm on between 94½ and 96, and the preferred at I 14. In 
Baltimore excitement subsided in the Nashville Street Railway 
securiti es, but they were steady and somewhat higher, the recovery 
extendin g to s¾ for the stock, and 73½ for the trust certificates. 
United Railways of Baltimore common, after an advance to 16¾ 
fe ll back to 16. The general 4 per cents went to 97¼, and back to. 
97r,(i . while the income s remai ned about stationary, at 70¼. 
A naco;;t ia & Potomac 5s, on unfavorable rumors concerning the 
company's financial position, dropped sharply from 103 to 99¾, 
hut later recovered to 103½. O ther Baltimore sales compri se 
L exingt on R ailway 5s, at 104; Charleston Consolidated Railways , 
between 93¾ and 94¾; Norfolk Railway & Lighting ss·, at 95¼; 
City & Suburban (Baltimore) s s, at 102!/2; Atlanta Railway 5s, at 
rn6, and City & Suburban (Washington) 5s, at 102 and rn2½. 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 seettrities has been quiet at a slight reaction to 16, 
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fo r the comm on a nd 56¼ for the preferred . Toledo Railway & 
L ight is also dull but strong aroun d 34. 

L ast week was one of the most active o n record fo r the Cleve land 
Stock Exchang e. Traction s h eld the center of the stage, and nea rly 
ro,ooo shares ch an ged hands during the week. The stron g bull 
movement which start ed two weeks ago has continu ed, and nearly 
everythin g on the board advanced. Cincinnat i, D ay t on & Toledo 
lead the activ ity, with sales of 3186 sh ares. I t open ed Monday at 
i ,1 and adva nced t o 27 during the week ; closin g sale was a t 26¼. 
D etroit U nited followed with sales number ing 2742 shares, which 
were brou ght into th e market at an advance fro m 84 to 87½. It 
is th e general opinion that thi s stock will cont inue to advan ce t o 
about the 90 mark unl ess New York shoul d withdraw it s support ; 
a contin gency which is not feared. Toledo Railways came in for 
850 shares, o n an advance to 34½ . N ews of a million dollar tax 
rnit aga inst th e company h as since caused it to sag somewhat. 
Northern O hio cont inues it s steady advance. I t started at 40½ 
fo r the co mmon and cl osed at 45, over 700 shares sellin g. Southern 
O hio continu es to advance with th e n ew Cincinnat i, Dayton & 
Toledo, wl; ich supersedes it . F ive hundred of the shares st ill out 
changed hands, at fr om 71 ½ to 73}f Lake S hore E lectric is 
showing remarkable str eng th in view of the fact th at the proposi­
tio n h as no t yet been fi nance d. It opened at 14½ and adv an ced to 
17¾; sal es 437 sha res. Cleveland E lectric continues stron g at 85 , 
125 sha res sell in g, with pl enty of b ids fo r more. Syracuse R apid 
T ra nsit sold fo r 349 shares, at 7 0 fo r the preferred , 2 po ints 
higher than last previous. W este rn O hio continues firm at 25 
and 25½. Sales numbered 365 share s. Monday, roo Lake Shore 
common advanced to 18½, the high est yet. Northern O hio sold 
fo r 45 fo r IOO shares , and Cleveland E lectric advan ced to 86 for 
roo shares. Two hundred Cin cinnati , Dayton & Toledo sold at 
26, a drop of 1 point from last sales. 

Security Quotations 
The following table shows the p resent bid quotat ions for the 

leading traction stocks, and the act ive bonds, as compared with 
last week: 

Clos ing Bid 
J uly 22 Aug. 5 

Am erican R ailways Company. ..... .. ........... ................ .. 461/4 47 
Boston E levat ed . . .. . ....... .. ................... .... ... ....... ... 165 164 
Brooklyn R . T..................................... ..... .. ..... .... 71 69 
Chicago City ... . .............. . ........................ . .. .... .... 210 215 
Chicago U nion Tr. (comm on ) .. .. .. .. .. .. .. .. .. . . .. .. . .. .. .. . .. .. 16¾ 15½ 
Chicago· U nion Tr. (preferred).......... .. ........................ 52 50 
Clevelan d E lectric . . . . .. . .. . .. . . .. .. . .. . . .. . . .. . . . .. . . . . .. . . . . . .. .. 82½ 86¼ 
Columbus (com mon) . . . .. .. . .. . . .. . .. . . . .. . . . . . . . . . .. . . .. .. . .. . .. 52 52 
Columbus (preferred) .............. ......... .......... .. .......... 108 107¼ 
Con solidated Tract ion of N. J...... .. .. .... .. .... .. .............. 69½ 69½ 
Consolidat ed T raction o f N. J. 5s .... ...... ....................... 110½ 110½ 
Det ro it U n ited .. .. .. .. . .. .. . . .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . 79¾ 85% 
E lectric People's Traction ( Phi ladelphia) -l s ..................... 99¾ 99½ 
Elgin, A urora & Sou thern ............ .. ......................... 41½ 43 
fndianapoli s Street R ailway 4s ......... ... ... . .................... 87¾ 87¾ 
L ake Street E levated .. .. . . . .. .. . .. .. .. . .. .. . .. .. . .. . .. .. . . . .. . .. . 10¼ 9½ 
Manhattan R ail way ........ .. .......... .. .. .. ..................... 13611 138% 
Massachusetts Elec. Cos. (common). ..... ........................ 42 41 
Massachuset ts Elec. Cos. (preferred ) .. . ... ....................... 97½ 97¾ 
Metropolitan E levated, Ch icago (common ) ... . . ................. 38 39 
Met ropo litan E levated, Chicago ....... ... .......... .. . .. .......... 92 91½ 
Metropolitan S treet ........ ... ........ .... ........... . . . .......... 150¾ 149 
North A m erican ............. . ........ ....... ..... . .. .. .. .. .. ..... 126 123½ 
North ern O hio T ract ion (common) . ......... ..... .. ............. . 39¾ 44½ 
Northern Oh io Traction (preferred) ..... . ... .. ·......... .. .... .. . 89 89 
North J er sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30½ 30½ 
Northwestern E levat ed , Ch icago (comm on).. ..... . .............. 35 37 
N orthwestern E levated, Chicago (preferred ) . . . : . .... .. ......... SO 84 
P hilad elphia R apid T ran sit .. .. .. .. .. .. .. .. .. .. . . .. .. .. . .. . .. .. .. . 11¾ 13¾ 
P hiladelphia Tract ion .. . .. .. . . .. .. . .. .. .. .. . .. .. .. . .. . .. .. .. .. .. .. 99¾ 99% 
St. Louis Tran sit Co. (com mon) ....... ... , .. ..................... 31 31½ 
South Side E levat ed (Ch icagq) ........ .. ......................... 110 110 
South ern O hio T raction . . . .. .. . .. .. .. . .. . . .. . . . . . .. . . . . . . . . .. .. . . 72 
Syracuse R ap id Tran sit .. . . .. .. . . .. .. ... . .. .... . . . . . . . . . . . . . .. .. .. 273/4 
Syr acuse R ap id T ran sit (p r eferred) .. .. .. .. . .. . .. . .. .. .. .. .. .. .. . 65 76 
T hird Avenue .................... .. .... ..... ............... .. ..... 132½ 132 
Toledo Railway & L igh t ............ .'.. .... ...................... 30¾ 30 
Twin City, Minn eapolis (common ) ...... .... .................... 121½ 123½ 
United Railways, St. Louis (p r efer red) ... . ... ...... . . . ........... 84 83½ 
U nited Railways, St. Lo uis, 4s ...... .. .. :.. .. . . . . .. .. . . . . . . . .. . .. . 87¼ S71Ji 
U nion Traction (Philadelphia) ....................... . ........... 44¾ 47 
Western O h io Railway . .. .. ... .. .. .. .. . . . .. .. .. .. . .. . . . .. . .. .. . .. .. 251/, 

·New O rleans Railways (common ) ........ .. ... . .................. . 17¼ 16 
New O rl eans Rail ways (preferred) . . .... ... .. -. . . .. . .............. 5r, 56¼ 

* E x-d ividend. t Last sale. (a) Asked. (b) E x- ri gh t s. 

Iron and Steel 
With the exception o f bill ets, where the conditio ns a re di stin ctl y 

easier , demand continues to n m fa r ah ead of production in the 
leading branch es of the iron trade. I n basic pig iron th e bulk of 

th e ord er s now being taken are on cont racts ru nn ing well into 
nex t yea r. For prompt de live ry fa ncy premiums have to be paid. 
Th e Eastern foundry interest s a re comin g to depend more and 
more upon import s of the foreig n mat eri a l. Meanwhile it is 
estimated tha t 1,200,000 tons of stee l rail s ar e already booked for 
nex t year' s delivery , and an additi onal 400,000 tons will be carried 
over · fr om t h is year 's. Q uotati ons ar e $21.75 for Bessemer pig, 
$33 for steel bi ll ets and $28 fo r steel rails. 

Metal 
Q uotations for th e leading metals are as fo llows: Copper, 

11.90 ce nts; t in, 28 cents ; lead, 4½ cent s; spelter , SH ce nts. 

----~•-----
MACON, GA.- T ucker , 1\nth ony & Company, of Boston, have sold the 

1l acon Consoh dated S tree t l{a ilway Company a nd t he Met ropo li tan Street 
l{ailway Compa ny, both of 1 1 zcon , Ga., to Nash ville an d ::iavanna h parties. 
Th ese properties have bee n cont ro lled in Boston since 1894. 'I he 1.,acon Con­
solida t ed Compa ny cont rols the Metropolitan Company. I t has $350,000 bonds 
and $500,000 stock, a nd the system comprises about 20 miles of road. It is 
un de r stood t hat purchase price fo r a co ntro llin g inte rest was in the neighbor­
hood of $500,000. 

CHI CAGO, ILL-Metro politan Elevated d irectors have dec lared a semi: 
a nn ual p referred div idend of 1½ per cen t, payable Aug. 30. Books close 
A ug. 16 an d reopen A ug. 30. 

Il OST ON, MASS.-The treasurer of the vVest End Street Rail way Com­
pan y r eceiv ed proposals Ju ly 23 for $300,000 West End S treet R ailway 4 per 
cent bonds elated A ug. 1, 1900, and maturing Aug. 1, 1915. This issue is to 
refund a matu red issue of $300,000 High land Street R ailway Compan y 5 per 
cent bonds. The award was m ade to L ee, H iggin son & Compan y at better 
th an 104. Bids ranged down to 103, an d were eleven in nu mber. 

BOSTON, M A SS.-At a special meetin g of the stockholders, held J uly 25, it 
was una nimou sly voted t o authorize a n increase in the capital st ock of the 
Doston Elevated Ra il way Compa n y from $10,000,000 par va lue to $15,000,000 
par value, and an increase in the n umbe r of sha res from 100,000, par value 
$100, to 150,000, par value $100, the proceeds t o be applied to defra ying the 
cost of construction a nd equipment of th e road, with expenses incide ntal. th ere­
t o, and t o paying the indebtedness al r eady cont racted for that purpose. Gen. 
Bancroft said he was u nable to state accurately how much money the road 
would require for these purposes, but to complete what had a lr eady been 
undertaken by the company would take somewhere bet wee n $3,000,000 a nd 
$4,000,000. On ly stockholder s of reco r d will be allowed to subscribe for the 
new capital s tock. 

BOSTON, MASS.- Judge Colt of the U nited States Circuit Court on July 
28 a uthori zed vVi lliam Odlin, rec.e ive r , to se ll the prope r ty of the Stough ton 
& Ra ndolph S treet R ailway Compa ny. The road is 8.2 miles long. lhe villages 
in Stoughton a nd Randolph fo rm its te rmin i. 

N A SHVILLE, TENN.-The Nash vi lle Rail way bon dholde rs' committee ,e­
cently issued a statement from which we take t he fo llowing fact s and 
figures : 

Capital stock (authorized $6,500,000) outstanding .................. $5,470,UUU 
First con solidated m ortgage 5 per cent bonds a uth orized ...... .... .... ':i,500,0UU 
H eld by trustee to r edeem underlying bo nds ..... . . .. $2,549,000 
H eld in treasury for futu re requirements . . . . . . . . . . . . 1,651,000 
Outsta nding in hands of public . . . . . . . . . . . . . . . . . . . . . . . . 2,300,000 6,500,0Uo 

Receive r 's certi fica t es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $500,000 
Gross earnings for six months ende d D ec. 31, 1901 . . . ...... ·.... .. . $391,455 

The ear nings of the company for six months e nded June 30th show a good 
increase over same mont hs in 1901. T he compa rison by months from Janu ary 
to May inclusive, June not yet to hand, is as fo llows: 

GROSS EA R NING S NASH V I LLE Ri\ILWAY, J ANUA R Y TO M AY, 
1902, I N CLU SIVE 

1901 1902 
J an ua ry ..................... ...... ....................... $57,944.73 $63,2il0.64 
F ebruary . .. . .. . . . . .. .. . . .. . .. . . . . . . .. .. . . . . .. . . . . .. .. . .. . . 50,928.90 56,583.11 
March . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,084.89 65,773.04 
April . . .. .. . . . .. . .. . .. . .. . .. . .. . .. . . .. .. . . . . . .. . . . . . . . .. . . . 59,109.15 65 ,225 .87 
11ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63,509.10 76,860. 63 

Hambleton & Company, of Baltim ore, in commenting on these figu r es, say: 
" J.he compan y, we est im at e, earned in gr oss for the year ended J une 

30, 1902. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $900,000 
''Estimat ing th e operating ex pense s a t 55 per cent . . . . . . . . . . . . . . . . . . . . . 495,000 

" Estimated net earnings .... ............... ... .. ....... : .. . . . . . .. .. $405,000 
" Inte rest on underlying bonds .. ... : .. .. .. .. .. .. .. .. .. .. $146,020 
" I nt erest on r eceiver' s certificates . . . . . . .. . . . . . . . . . . . . . . . . 30,011IJ 
" Taxes (abnor mally lar ge ) .... .. .. .. .. .. .. .. .. .. .. .. .. .. 78,71 6 
" In terest on $2,300,000 consolidat ed mortgage 5s .... ... ... 115,UOO 

30~ . 73U 

"Estimated s urplus $35,264 

" Vie do not s,ee why these estima tes should not be realized. T he m oney re­
ceived from the sa le 0 1 receiver's ce rtificates is being spent in be tterments and 
improvement s, which , whe n complet ed, wi ll acid largely to the ea rning ca­
pacity of t he property. T he attitude of the c ity authori ties is sa id to he 
fr iendly, a nd a reduct ion of taxes and t he granting of new privileges are as­
sured. It looks as i f the Nashvill e Railway Company will soon be out of 1ts 
difficulties." 
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T ABLE OF OPERA TING ST A TISTICS 

Notlce.- T hese statistics w ill be carefull y revised from month to month, upon information received from the companies direct, or from official sources. 
T he table sh ould be used In conn ection with o u r F inancia l Supplement" American Street Railway Investments," w hich contains the annual operating 
reports to the ends of t h e variou s fin a ncial yea r s. Sim ilar statistics in regard to roads not reporting are solicited by the editors. • Including taxes. 
t Deficit . 

COMPAN Y Period 

AKR ON, O. I 
N o r the rn Oh io Tr. Co. 1 m., J une '02 

1 •• " ' 01 

ALBANY, N. Y. 

6 u u '02 
6 u " '01 
12" D ec. '01 
12" '00 

United Traction Co . .. 1 m., J uly '02 
1 u u '01 

BINGHAMTON, N. Y. 
B ing h a m t on St. Ry. ,

02 Co .. . .. . ....... . . . ...... !~:• M ~,Y ' 0l 

10" " '02 
10" •• '01 

BOSTON, M ASS. 

67,631 36,589 
58,191 32,123 

318,937 185,362 
2fi8 ,967 164,458 
617,011 * 350,845 
513.72/r 317,475 

140,209 89,013 
134,370 79,638 

17,194 9,118 
15,678 9,341 

187,658 103,986 
169,756 94,355 

:gs ltL~ 
·E ~ s<.£ ~ 

~ f! "E ~ 
~ z < 

~~ I:!~] I 

31,041 14,121' 17,021 
26,069 13,0561 15,946 

J:33.575 77,556 56,018 ' 
104,510 63,494 41,016 
266,166 136,162 130,004 
196,249 141,133 55,117 I 

51,197 ,._,.,I 

8,075 
6,337 

83,672 
75,401 

23,866 27,331 I 

Boston Elev. Ry. Co. 12 m., Sept, '01 10,869,496 7,336,597 3,532,899 2,896,359 636,539 
12" • •oo 10,236,994 6,828,110 3,408,884 2,932,839 476,044 I 

C OM PANY Period 

u 
"' 8 =o .g g 
u .... 

.,; E 
"0 
~~ 

---------- , ______ , _____ --- --- ---
Detroit and Port Hu-

ron Shore Line 1 m., Apl. '02 
(Rapid Ry. System) 1 " " '01 

DULUTH, MINN. 
Duluth-Superior Tr .. . 1 m., J une '02 

1 u u '01 
6 " " '02 
6 " u '01 

ELGIN, ILL. 
Elgin, Aurora & 

Southern Tr .......... 1 m., June '02 
1 u ., '01 

F I N DLAY, O. 
T ole do, Bowl'g G reen 

& Southern Trac tion 

6 u u '02 
6 " " '01 

Co ...... . . .. .. ....... . . Im., June '02 
1 h u '0t 
6 ., u '02 
6 " " ·01 

HAMILTON, O. 

29,611 18,392 11,219 10,568 
28,877 18,062 10,816 9,692 

48,497 22,136 26,361 
39,265 20,076 19,189 

245,406 132,418 112,992 
208,339 119,603 88,736 

33,874 20,148 
32,614 17,659 

l 86,457 115,525 
167,648 .102,924 

20,714 
16,357 

111,972 

9,909 
8,999 

60,838 
51,464 

13,726 
H,956 
70,931 
64,724 

10,805 
7,388 

51,134 
28,876 

9,655 
9,188 

57,844 
54,765 

8 333 
8:333 

50,000 
50,000 

651 
1,1~ 

16,705 
10,001 
55,148 
33,970 

5,393 
6,62'~ 

20.931 
14,723 

!Uassachuse tts Elec. Cos 12 m., Sept.' 01 5,778,133 3,915,486 1,862,648 937,206 925,442 
12 " " '00 5,518,837 il,659,337 1,859,500 994,294 865,206 

BROOKLYN, N. Y. I 

Southern Ohio Tr. Co. l m., 
1 .. 

112 .. 
12" 

Af?/· :gi 
:: :gil 

80,3401 

27,774 
23 530 

353:14-! 
303,704 

15,245 12,529 
14,405 9,125 

186,365 166,779 
166,757 136,946 

7,500 
7,500 

90,000 
90,000 

5,029 
1,625 

76,779 
46,946 

Bro oklyn R. T. Co .. . . . 1 m., June '02 1,165,288 * 73:! ,152 433,136 
1 " " '01 1,1 81.023 * 732,740 448,283 -- · ··· i 

12 " " '[)2 12,789,705 *8952214 3,837,490 
12 " " ' 01 12,101,198 *7970635 4,130,563 

BUFFALO, N. Y. 
Intern at ional Tr. Co .. ! ~;• M,~Y:g~ 

CHARLI<~STON, S. C. 1 " " '00 
Ch a rl e ston Conso l 'ted 

Ry. Ga s & E l. Co .... i 'r: • M,~Y ;gI 
CHICAGO, ILL. I 

Chicag o & lllilw a u kee 1 m., June '02 
E l ec. Ry. Co . . ....... . t :: :: :g~ 

6 u u '01 

Lake Stree t Elevated 12 m., Dec. '01 
12 u .. ' 001 

U n ion Trac tion Co .. .. 12 m. ,J une '02 
12.. " '01 

CLEVELA ND, O. 

c1;::l:~~ .. ~- ~~•.~!~!-~ { ~=• F~~- ;gi 
12" D ec. '01 
12" '00 

Cleveland & Eastern .. 1 m., Feb. 
1 .. 

'02 
'01 

D ec. ' 01 12" 
12" u '00 

May '0.,1 Cleveland E l. Ry. Co .. 1 m., ,. 
1 ,. ,. ' 01 
5 " ' 02 
5 u u '01 
12 " D ec. '01 
12 " " '00 

Cleve land, Elyria & 
Western .. .. .......... . i ~;• J u.~e :ii 

Cle veland, Painesville 

6 u " '02 
fj h U '0} 
12" D ec, '01 
12 u u '00 

& Eastern . .... . . . ... . f ~;• Ju.~e ;gf 
6 " " '02 
6 u u '01 
12" Dec. '01 
12 u u '00 

COVINGTON, KY. 
Cinc innati, Newpor t 1 m. , June '02 

& Covington Ry. Co. 6 :: ;: ;g~ 
6 H h '01 

DENVER, COL. 
Denver City Tramway 1 m. , Ar.I, ' 02 

Co ........... .. ........ 1 " • '01 

DETROIT, MICH. 

4 h , . '0~ 
4 " " '01 
12" Dec. '01 
12" " '00 

D e troit United R y .... ~ ~i' Ju,~e ;gi 
6 " u '02 
6 " " '0 l 
12" Dec. 'O J 
12 " " '00 

264,184 
291,666 
209,309 

399,572 
245,745 

17,75°' 
17,25.3 
18,940 
65,461 

146,787 
161,0t'7 

~15,48~1 
~08,320

1 
159,4251 

';,065 
6,195 

38, 021 
34,403 

117,.398 
130,589 
93,823 

191,248 
86,320 

10,685 
11,057 
40,919 
31,058 

786,462 388,799 397,663 
757,954 378,661 379,293 

97,330 
9:.!,020 
78,250 

75,826 
76,714 

----·- I 

20.068 I 
38,569 I 

15,572 

115,422 I 9,607 

------

7,942,468 4,570,719 3,371,749 :3,619,277 t 247,528 
8,158,80() 3,942,194 4,216,61 5 4,058,040 158,575 

3,454 2,255 1,199
1 

•...•. •··· ·· 

2,435 3,0161 t 581 
47,976 * 32 002! 15,974 il(023 · 2~95i I 
49,646 * 33:272 16,374 13,294 3,080 

4,91 6 3,616 1,300 
3,525 4 ,OJ7 t 512 

90,390 52,0-22 38,368 
62,893 36,672 26,221 

217,5631 •••••• • • •••• 
187,049 •••••• •• •• •• 
962,8901 •••••• •••••• 
854,594 --- · ·· --··· -

2,296,898 1,265,953 1,030,945 
2,061,505 1,121,037 940,467 

I 
25,198 
22,236 

128,392, 
107,027 
249 260 
179:698 

17,747 
15,748 
79,5'i7 
65,449 

16t ,H71 
141,112 

13,026 
9,736 

77,728 
64,259 

136,865 
102,39'3 

9,520 
8,035 

44,670 
3(i 228 

* 87:102 
* 89,592 

77,545 * 42,671 
72,201 * 4•> 147 

42.l,150 *247:877 
384,638 *235,852 

124,5161 66,5<!3 
116,357 62,866 
481,348 261,118 
435,297 236,915 

1,507,293 818,821 
1,302,29C 722,458 

12,17:? 
12,501 
50,6(;4 
42,768 

112,394 
77,3041 

8,227 
7,714 

34,857 
29,221 
77,869 
71,520 

34,875 
30,054 

174,273 
148,786 

57,983 
53,490 

220,230 
198,382 
688,965 
579,839 

291,470 * 159,33.'3 132,137 
260,109 * 139,412 120,697 

1,600,675 * 907,044 693,631 
1,384,181 * 775 347 608,834 
2,919,171 *1596765 1,322,046 
2,575.277 *1439058 1,136,219 

43,678 
36,148 

t4:310 
t 9,927 

I 

244:23i 786:7i4 
258,483 681 ,984 

57,023 
34,562 

... ...I 
72,500 
72,500 

15,614 
15,746 
93,025 
94,105 

32,865 
31 304 

131:259 
125,622 
383,180 
374,291 

391(739 
345,119 
652,277 
616,468 

I 

55,371 
42,742 

0

5:369 
t 980 

19,261 
14,308 
81,248 
54,681 

26,119 
22,186 
88,972 
72,759 

305,785 
205,548 

I 

297,892 I 

263,715 I 
670,129 
519,751 

LONDON, ONT. 
London St. Ry. Co . . ... l m., June '02 

1 " " '01 
6 u u 'O:.! 
6 " " '01 

M ILWAUKEE, WIS. 
Milwaukee El. Ry. & ,

02 Lt. Co ... .... . ..... .. .. ~~. J u~.e '0l 

6 " " '02 

1

6 " " '01 
12" Dec., '01 
12" " '00 

13,643 
13,917 
65 064 
00:112 

8,558 
7,997 

43 167 
39:951 

222,450 107, rn3 115.257 
202,416 94,430 107,986 

1,274,629 612.304 662,325 
1,123,765 586,463 537,302 
2,442,342 1,185,534 1,256,808 
2,2'Z0,698 1,129,787 1,090,911 

2,287 
2,046 

13 593 
11:932 

66,015 
62,780 

389,554 
S65,323 
755,139 
824,665 

2,797 
3,874 
8 304 
8:229 

4!l,242 
45,207 

272,771 
171,978 
501,669 
266,247 

M I NNEAPOLIS,MINN. 
Twin City R. T. Co .... ~ ~:• May '021 296,991 136,964 160,028 58,733 101,294 

114,340 137,605 56,633 80.971 
5 :: :gk 1 ~~·~:~ 
5 " " 'OJ' 1:178:257 

649 003 707,553 292,800 414,752 
563:664 614,593 273,093 341,498 

MON TREAL, UAN. I 
Montreal St. Ry. Co .. . 1

1 
m,,·• Ju,n,e ',t

0
:~
1 

187,662 80,655 107,007 19,391 87,615 
180,926 97,78:? 83,1 44 14,272 68,871 

9 " " '02 1,445,180 846,893 598,287 144,299 453,989 
9 " " '01 1,355,026 84[,469 573,557 90,268 423,288 

N EW YORK CITY. I 
Manhattan Ry. Co ... .. 3 m., Dec. '01 3,038,435 1,404,971 1,633,465 753,135 880,329 

3 " " '00 2,728,598 1,340,696 1,387,902 749.857 638,()4!; 
12 " Ser,t, 01 10,455,872 5,328,649 5,127,223 2,Hil~,132 2,444,091 
12 " ' '00 9,950,735- 5,195,312 4,75.J,423 2,688,644 2,066,779 

M e tropolitan St. Ry .. 3 m., Dec. '01 3,887,936 1,723,972 2,143,964 1,151,140 992,824 
' 3 " " '00 3,786,030 1,699,649 2,086,3811,138,467 947,914 

12 " J une '02 15,866,641 7,385,883 8,480,758 4,815,421 3,665,337 
12 " " '01 14.720,767 6,755,1 31 7,965,636 4,534,068 3,431,567 

56,055 
52,018 

29,118 
26,228 

26,937 16,318 10,619 
25,790 16,755 9,035 

P HILADELPHIA, PA. 1 m., !\fay '02 
American Railwavs . . 1 " " '01 

• 11" " '02 
11" " '01 

ROCHESTER, N. Y. 
Rochester Ry.... ... } ~.• Ju.~e ;gi 

6 U h '0~ 
6 " " '01 

SYRACUSE, N. Y. 
Syracuse R. T. Co ... . ! ~i' Ju.~e ;gi 

12" " '02 
12" " '01 

TOLEDO, 0. 

97,701 
73,406 

908,356 
764,560 

89,236 46,809 42,426 24,754 
85,227 45,814 39,413 26.704 

527,742 288,005 239 737 148,608 
495,2'26 306,966 188;259 147,157 

60,863 34,780 26,064 19,025 
56,952 30,942 26,010 18,947 

693,284 384,265 809,019 228,246 
621,299 340,830 280,469 223,918 

Toledo Ry. & Lt. Co ... 1 m., June '02 122,682 65,143 
1 " " '01 l 12,900 53,923 

57,539 
58,978 

318,902 
295,526 
674,677 
565,57'2 

37,854 
24,271 

227,033 
145,625 
415,168 

6 " " '02 671 284 352 382 
6 .. " '011 598:928 303:402 
12" Dec, '01 l ,3!1,084 * 636,407 

. 12" " '00 1,182,517 * 616,945 
NEW BRIGHTON, 

s.1. 
Staten IslandE!ec.Ry. : ~;• Ju~e '.g'f 56,635 

56,936 
35,622 
35,600 

21,013 
22,336 

409,0511 

25,000 
25,0001 

17,672 
12,709 
91,130 
41,102 

7,039 
7,063 

80,773 
56,550 

19,685 
34,707 
91,869 

149,901 
259 509 
156:521 

t 3,986 
t 2,663 




