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Mr. Grout's Objections 
Comptroller Grout, of New York, is not in sympathy with the 

rest of the Rapid Transit Commi3sion, of which he is ex-officio a 
member, and his recent published utterances regarding the fo rma­
tion, organization and powers of that body, as well as hi s proposed 
amendments to the form of contract fo r the Brooklyn tunnel ex ­
tension, show that he has fai led ut terly to grasp the situation which 
con fronts the city at th is time. Mr. Grout' s theory regarding the 
board itself, and the law under which it was formed, may be all 
right in the abstract, but he wi ll fin d very little sympathy or suppor t 
fro m the business in terests of New York, and the great mass of 
workers who a re clamoring for relief, should he attempt to have 
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at large. N ew York needs improved rapid transit faci li ti es, and the 
city it self has no mean s of providing them. It must look to pri vate 
capital, and, in order to attract it, 11111st adopt a liberal policy. M r. 
Grout would hamper the board by in sisting upon restrictions and 
imposing con dit ions that might in reality defeat the measures. vVe 
are incl ined to the belief that the mature deliberat ion of the m'.!n 
who have spent so much time and study upon the problems involved 
wi ll be productive of a better solution than the hasti ly fo rmed 
j udgment of the Comptroller, whose connection with the project 
dates only from the fi r st of the year. 

Chicago Transportation Problem 
T he local transportation committee of Chicago has decided upon 

a plan of campaign and selected an expert to conduct the investiga­
tion into all matters pertaining to the st reet railway needs of that 
city. T he obj ect is to inquire into the conditions that obtain at 
present, devise a scheme for the betterment of the se rvice, arrange 
a plan fo r relievin g the congest ion of the downtown lines, secure a 

tran sfe r system between the lines operated by the several companies, 
determine whether the con dui t trolley system can be successfully 
operated on the trunk lines where the cable is now employed, de­
termin e the value of the present system, cost of operation and earn­
ing capacity, and submit a practical plan for a comprehen sive sys­
tem t hat wi ll provide not only for presen t requirements, but adni.it 
of ex tensions and modificat ions that will take care of the growth 

of the next fifty or one hun dred years. T his is, indeed, a large 
un dertaking, but it is in line with the policy persistently advocated 
by the Chicago street railway companies, and if the city is ready to 
pursue the investigation in a spirit of fairness and with p'roper con ­
siderat ion for the rights of the present own er s, we have no doubt 
that a solution wi ll be readily worked out. The commi ttee has 
made a good beginning by select ing a man with a clean record, and 

a professional standing that wi ll command respect , and in whom 
the st reet railway interests ha \' e confidence. Bio n J . A rn old 
will have charge of thi s work , and his reputat ion warrants 
the assumption that the subject will rece ive intelligent consideration 
at his hands, and that his recommendations wi ll embody a feasib!c 
plan fo r furni shing the city a comprehensive system without sacri­
fic ing the rights of the peopl e or the traction companies. T he 
position which Mr. A rnold has accepted is a delicate one, owing 
to the st rain ed relations that ha\'c existed between the present 
municipal admin istration and the companies, and it will be neces­
sary for him to be entirely independent in order to do his duty 
toward the community and the corporations, and j ust ice to himself. 
T he fact that he has accepted the task is assurance that the work 
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will be conducted along proper lines, and we have no doubt th.1t 
this policy will be pursued as long as he is associated with the 
investigation. 

Dangerous Speed of Vehicles 
"No blowing of a horn or of a whistle, nor the ringing of a 

bell" wi ll be accepted by the Supreme Court of New York as 
suffici ent warning, if the circumstances demand that the speed at 
which an automobile is operated be r educed. If neces sary the op­
erator must slow up and even stop. T hi s is the gist of Justice 
Freedman 's opinion in an action fo r damages growing out of an 
accident in which an automobi le ran over a small boy who was 
playing in the roadway. 

The court defines the relat ive responsibi lities and privileges of 
pedestrians and operators of vehicles, and many of the points 
passed upon are of equal interest to street railway men. It was 
cla imed that the automobile at the time of the accident under con­
sideration was run at an excessive speed, but the court held that the 
mere rate of speed, whether high or low, lawful or unlawful, was 
immateria l unless it entered into the cause of the accident. An 
automobile has the same duties to perform when meeting pedes­
trian s or other vehicles in the streets that other vehicles are sub­
jected to . No matter how great the rate of speed may be which the 
law and the ordinances permit, as a general rule the operator still 
remains bound to anticipate that he may meet per sons at any point 
in a publi c street, and he must look out fo r them and keep hi s ma­
chine under such control as will enable him to avo id a colli sion 
with another person also using proper care and caution. On the 
other hand, the court points out, every operator has the right to as­
sume and to act upon the assumption tha t every person whom he 
meets will also exercise ordinary c2re and caution accord ing to the 
ci rcumstances, and will not negligently or r ecklessly expose himself 
to danger, but, rather, make an a t tempt to avoid it . 

It must be admitted that many operators of automobiles have 
persistently violated the law as interpreted by Justice Freedman, 
especially in the crowded thoroughfares, and at the street cross­
ings. T heir responsib ility, it would seem, would be even greater 
than that of the motormen on street rai lways, as the public is ac­
customed to look out for cars on streets occupied by railway lines. 
On an ordinary thoroughfare it is quite different, however, and the 
recklessness displayed by many amateurs in handling automobiles 
could not fa il to be considered criminal if passed upon by an intelli ­
gent jury. 

Chicago uL" Trains to Go to Evanston 

An excellent opportunity will be afforded for introducing high­
speed electri c service between Chicago and Evanston if the plans 
proposed to extend the Northwestern "L" system over the lines of 
the Chicago, Mi lwaukee and St. Paul steam road to the north are 
adopted. Evanston is a beautiful university town on the shore of 
Lake Michigan, about 12 miles north of Chicago, and a very large 
portion of its population goes to Chicago on busin ess every day, 
thus furni shing an unusually profitable suburban business. The 
Chicago & Northwestern and the Chicago, Milwaukee & St. Paul 
roads monopolized thi s traffic for years until an extension of the 
trolley lines from Chicago was completed, and then the people 
showed a decided preference for the electric car, especially during 
the summer month s. The line pa ssed through many _attractive 
suburban towns and became very popular for pl easure riding. 
Moreover, the service was good, the di stance was covered in a 
reasonable time, the cars were much more attractive than the 
stuffy, upholstered coaches on the steam lines, the fa re was cheaper 
than on the latter, and connection was made with the city surface 
lines, thus enabling passengers to reach the heart of the business 
di strict, whereas the terminals of the steam lines were across the 
river , and a considerable distance from the retail district. There 
has always been lively competition between the Milwaukee and 
Northweste rn steam lines for suburban traffic, and it is m ore than 
likely that the partiality shown fo r the trolley line has induced the 

Milwaukee management to make the arrangement for running the 
Northwes tern "L" cars over its ~ystem. It should prove a dis­
tinct advantage for the railroad, and a great accommodation to the 
people of Evanston, who would thus be enabled to reach any part 
of Chicago without walking a considerable distance, as at present. 
Such an improvement in the suburban service along the Milwaukee 
line might also force the Northwestern into adopting electricity 
upon its suburban branches, a project that has long been considered 
by the company, but postponed simply because the "other fellow" 
offered nothing better, and consequently was unable to make any 
noticeable inroads into the business of its rival. 

European Polyphase Railways 
The recent paper by De Muralt before the American Institute of 

Elect rical Engineers puts the facts regarding the present status of 
polyphase electric traction in very convenient form for reference. 
We have from time to time in the last few years published de­
scriptions of all the roads concerned, but they have been scattered 
through successive seasons, and it is hard to realize that half a 
dozen three-phase railway lines, several of them of considerable im­
portance, are now in operation, or that one. of .them has been in 
highly successful operation for nearly half a dozen years. In 
speaking of the application of polyphase motors to railway working 
one is continually tempted to apply to it the term "experimental," 
without, of course, implying any reproach ; in point of fact we must 
awaken to the realization that polyphase electric railways are not 
experimental, but must be. ranked as definit ely successful from an 
operative standpoint. 

American engineers may hold, as some do, that polyphase rail­
way equipment is undesirable or unsuitable, that it is establishing 
an unwise commercial precedent, or upset s beautifully crystallized 
ideas of standardization, but it cannot at the present time be main­
tained with any show of reason or candor that the polyphase motors 
fail to do thei r work well. If there had been any serious question 
in the minds of those with the opportunity to judge as to the thor­
oughly successful operation of the Lugano road, it would have had 
no successors. Continental financiers are not governed by senti­
ment, or moved by a fine frenzy of experimentation in making their 
investments, and the fact that polyphase traction has been steadily 
intru sted with more and more important tasks should be decisive 
as to the facts. 

T he question now is not as to the suitability of polyphase motors 
for railway working, but as to the limit s within which lies their 
legitimate sphere of action. Elect,·ical engineering is past the stage 
of panaceas ; its methods are chosen with a view to practical re­
sult s in each individual case, and the vital problem in this in­
stance is to decide on• the n;t~r~ of the cases to which polyphase 
railway motors can be applied to the best advantage. It does not 
necessarily follow that the solution will be the same for American 
as for Continental conditions, or that the methods to be adopted 
here should be the same as those found best there . 

Making a rough classification of the foreign railways completed 
up to date, we find that the pioneer road of Lugano was an ordinary 
tramway in a place of moderate size, the three succeeding ones 
were mountain railway under ·rather severe grade conditions, 
each of them using a rack rail for at least a part of the line, while 
the twQ latest roads are typical high-speed interurban lines. The 
Lugano tramway presents a case which in this country would un­
hesitatingly be treated by rotary converters. But it must not be 
forgotten that on the Continent apparatus and labor are cheaper 
than with us, and copper is considerably dearer. Hence the use 
of several sets of" static transformers kept down the cost of the 
working conductors to good purpose, and incidentally lessened the 
attendance so that the use of alternating motors showed economy. 
Moreover, while in this country there would have been an enormous 
difference of cost in favor of continuous current car equipments, 
that difference abroad is much reduced. In the final result there 
is little doubt that here a case exactly similar to the Lugano tram­
way would show material advantage in the use of continuous cur-
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rent. And generally in roads requiring fr equent stops, as in typical 

railway ser vice, the fi xed normal speed of alternating motors makes 
it difficult to make up lost time and to meet the usual ex igencies of a 
variable traffic. There seems no doubt that the practical working 
of the electrical equipment on the Lugano line is excellent, but 
wt should much like to see a report on the general operative situa­

tion made by a wide-awake American street railway manager fa­
miliar with the everyday working of a small system. T he moun­
tain railways present a widely different condition of affai r s. They 
are of fair length and require a powerful motor equipment. Stops 
are r elatively few, and the tra ins are few in number, and run at 
moderate speed, but demand a large inpnt. There is little doubt that 
in this country a road like that on the Gornergrat only 5.6 miles long 

would be better treated by a single rotary converter station than by 
the adoption of a three-phase system for the ca r s in spite of the 
heavy feeder copper r equired for deli, cring nearly 200 kw at the 
end of the lin e. As th e length of such a road in crease s and th e 
service grows heavier the advantages of a polyphase system in­
crease, and in the Jungfrau road we are inclined to think that even 
under A merican conditions the three-phase car equipment would 

show a decided advantage both in fir st cost and in operating ex­

pense, particularly if the working voltage were raised to a point that 
would give the induction motors lhe advantage over commutator 
machines that is really their due. On the Stanstad-Engelberg line 
thi s very obvious step was taken and the voltage on the working 
conductors is 750, a pressure certainly unobj ectionable for motors 
o: the size used and giving a tremendous gain in the cost of copper. 

It is difficult to understand why this voltage was not used on the 
earlier mountain roads, for th e induction moto r can be so easily 
wound for -rather high voltage, that such a procedure \\'Ould seem 
altogether obvious. 

'vVe have at present few of these characteri stica lly mountain rail­
ways in thi s country, but as time goes on more and more will be 
built; indeed, scarcely a season passes without a project o f thi s 

kind. It is a kind of work fo r which polyphase motors have some 
very marked ad vantages, but to the best of our recollection the 
only in stance in which th e use of such apparatus has been taken up 

i" in the case of the Mt. Lowe railway near Los Angeles, and that 
i;; a balanced cable incline only 3000 ft. long. T he power, however, 
is transmitted from Santa Ana Canon, 90 miles away. 

It is worth noting that the foreign polyphase roads thus far co11-

sidered are worked at moderate fr equency between 32 ~ and 40 ~ 
which is common European practice in plant s for power work, 
and each is a t a different frequency. American practice in thi s 

respect is far m ore arbitrary, adhering pretty clo sely to 60 ~ or 
25 ~ and seldom going to an interm ediate point. 

By far the most important polyphase roads yet con ;,tructed are 

the Burgdorf-Thun, and the Valtellin a lines. Both of these hav e 

been desc ribed in our column s, th e form er at some length, but D e 
Muralt's paper gives some additional facts that a re of importance. 
Both are true interurban lines, the fo rmer 25 miles, and the latter 65 
miles in total length. The Burgdorf-Thun road fo llows along the 

line of progress marked out by it s predecesso rs, ancl it is intere sting 
to note that the voltage of the working circnit , nominally 750, is 
practically a couple of hundred volts higher. A similar di ffe rence 

bet ween the os tensible and real voltages on int erurban trolley roads 
is not altogether unknown in thi s country, !mt it never rises to 
such dimensions. The acceleration li sts given by De M uralt are by 
far the most interest ing addition yet made to our knowledge of the 
Burgdorf-Thun road. On the whole they arc very creditable, par­
ticularly in the rat her moderate values of the current -maxima. T he 
motors, fo ur per ca r, were started in the mann er usual on such 
roads, wit h r esistance in the secondary, and the process seemed, as 
might be anticipated, very effective in keeping the current steady 
and under close contro l all through the period of acceleration. 

The actual rates of acceleration attained were not at a ll out of 
the ordinary. A single 32-ton four-motor car was brought up to 
24 miles per hour in 32 seconds, which is equ iva lent to LI ft. per 
second. During thi s effort the speed rose from r2 to 24 miles per 

hour in 13 seconds, so that the maximum rate of accele ration was 

1.35 ft. per second. The car came to it s full speed in a run of about 

560 ft. This performance answers perfectly well for a road 
operated as th e Burgdorf-Thun line is, !mt in many instances the 
acceleration would be quite insufficient to meet the r equirements of 
American practice. On the other hand, the starting current used 
was not severe as startin g cur rent s go, and considerably greater ac­
celeration could easily have been attained had it been thought de­
si rable in planning the equipment. The braking effort on down 
g rades proved to be very u se fu l, and the train could be kept under 
perfect control by that means alone. The test s show admirably, 
also, the very steady speed of a train operated by induction motors, 
and the thoroughly operative character of the whole equipment. 

But the road of g reatest intere;,t to A merican engineers is the 
Valtcllina Railway equipped by Ganz & Co., completed, but not yet 

in full operation, a lthough the scene of many tests which figured 
somewhat prominently in the controversy over the elect ri cal equip­
ment o f the " Inner Circle." T he lin e is an interurban one fully 

equipped for freight and passenger se r vice at norma l railway speeds. 
T he system diffe rs somewhat radica lly from anything heretofore 
tried in that the frequency is reduced to 15 ~ whil e the trans­
mi ssion voltage is put up to 20,000, and the di stribution vo ltage is 
3000. T hese latter steps are, con sidering the magnitude of the plant 
an d the size of the unit s, well taken, but the extremely low fre­
quency is a more dubious matte r. It s purpose is, as appeared during 

the controversy in the " Inner Circ le'' case, to render it possible to 
use successfully the "cascade" or "concatenated" arrangement 
of motors in which one pair of motors takes current from the 

line, and another pair from the secondaries of the fir st. This device 

ha s been tried in thi s country by St einmetz some few years ago with 
fair result s, but it is open to the serious objection of adding the 
reactances of the motors coupled so as seriously to affect the power 
factor. By great ly lower ing the frequency and designing the mo­
tors with particular ca re, Ga nz & Co. claim practically to have 

obviat ed thi s difficulty so as to o bt ain in alt ernating current 
practice the substant ial advantages of thf ordinary series m ultiple 
control. 

No data adequat e to back up thi s asse rtion have as yet been made 
public, but the sta tement having been deliberately made by so 

dis tinguished an engineer as H err Blathey we are justified in taking 
it at substantially it s face value. Granting that such a r esult is 
reached, it is unquestionably of value, but in dropping the fr e­

quency to 15 ~ is not too hi gh a price paid fo r the beneficial 

effec t ? A freq uency of 15 ~ is decidedly unecono mical of ma­
terial, and is incon venien t in many respect s, so that it seems to 
us a bit dubious whether the game is worth the candl e in a case 
fl;:e the Valtellina road. A n interurban line with comparatively 
few stops an d only a moderate schedule speed presen ts few diffi­

cul ties fo r the ordinary rheostatic control, and while, were stops 

more fr equent, some energy might be saved by the cascade connec­

tion, such an ar ran gement ca nnot, in ou r opinion, ever give the 
torque per ampere obtain ed by a well -designed rheosta tic !=Ontrol, 
sc that the pract ical disad\'antagc of a lessen ed power factor might 
well outweigh the s mall saving in power. Of course in a case li ke 
the " Inner Ci rcle," or on any road in which most of the work is 
that of accelerat ion , the cascade conn ect ion might prove very bene­
fici al, and to a ce rtain extent the Va ltellina road mu st be considered 

as a n understudy fo r thi s large r wnrk. It is reported that the 
scheme worked admirably in the matter of gi\'ing high acceleration, 
as well , in fact, as would be permissible from the standpoint of 
sa fety to the passengers. T here has been a tendency of late to make 
a feti sh of acceleration in the worship of \\'hich the live load has 
sometimes been well -nigh fo rgotten. 

A ll things consid ered, the progress in polyphase railway ,vorking 

on the other side of the water h:1s been a striking feature of the 
engineering progress of the last few years. Here t he tendency has 
been all against it, but we think that it must be admitted that in 
certain classes of work, belonging rather to railroading than to 
tramway working, pnlyphase traction must be seriously reckon ed 
:wi th. It behooves A merican engineers to beware lest the next great 
competition catch t hem unprepared. T hey cannot always count •m 

having such a combination of favorable conditions as in the "Inner 

Circle" arbitration. 
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Electric Freight and Express Service for Eastern Ohio 

T here is probably no electri c railway in the country which has 
secured better resul ts from handling package fr eight than the 
Cleveland & Eastern Rai lway, now one of the divisions of the 
Eastern Ohio Traction Company. \Nhen this road was built several 
yea rs ago the matter of handling freight was carefully considered, 
as it was belie\·ed it would prO\'C an importan t factor in the ea rn ­
ings of the road. After mature consideration it was decided to 
depart from the rule es tablished by the other interurban lines radi­
ating from Cleveland. A ll of these roads have towns of con ide r­
able ize on their lines, and to a large extent the bu siness is handled 
by the E lectric Package Company, which has the same relation to 
elect ric roads that the express companies do to stea m roads. Be­
cause of the fact that these interurbans are closely para lleled ty 
es tablished steam trun k lines, they have been un able thus far to 
secure the heavy freight business. T he bulk of t he business comes 
in the form of comparatively small packages and consists to a large 
extent of hurry-up shipments made by Cleveland houses to their 
customers in the surrounding towns. T he E lectri c Package Com­
pany maintains a number of express wagons in the city, and 
branch offices and wagons in a ll the t0\n1 s on the roads over which 
it comes. Its ra tes are slightly in excess of express rates and its 
greatest fo rte lies in the fact that g.ods are called for and delivered 
to their des t ination generally wit hin a few hours. 

T he situation on the Cleveland & Eastern is somewhat different. 
I~ traverses a fa rming country which has been almost wholly iso­
lated, there being no steam roads running fro m Cleveland in this 
direction . Chardon, Middlefield , Burton and several smaller ham­
lets a re touched only by a north and south lin e, which is an iron 
ore road and gives t he poorest of pa ssenger se rvice. Connection 
\Yith Cleveland by this route mean s an all day trip, and in conse­
quence of this fact much of the trade of the district has been di-
1:erted to Pittsburgh, 100 mile, di stant. 

It was seen that in order to :,erve the people living in this district, 
and to make the elect ri c road a paying in vest ment, it must handle 
vractica lly everything which a sttam road would handle, and at 
rates which would induce the people to turn their t rade to Cleve­
land. T he results obtain ed have amply demonstrated the wisdom 
of this policy, since to-day, although drawing from the smallest 
county in the State in point of population, it is claimed by Gener ;:i l 
Manager Andrews, of the company, that the freig ht tonnage amount s 
t.) more than all other Cleveland roads combined. During the last 

thi s is handled by the package fr eight cars illus trated herewith, 
one making two trips a day over each division. 

On March I of thi s year the Cleveland & Eastern was consoli­
dated with the Clevelan d & Chagrin Falls and Chagrin Falls & East­
ern roads, extending from Cleveland to Chagrin Falls and Garretts­
ville. Thi s is now known as the Garrettsv ille di vision. The condi­
tions on this division are much the same as on the other, but unt il 
recently the fr eight business had 1·<:ve r been pushed to its full de-

INTERIOR OF MILK CAR ON CLEVELAND & EASTERN RAILWAY 

ve lopm ent. Und er the management of R . L. A ndrews, who de­
\·eloped the fr eight business on the Cleveland & E astern, it is now 
making rapid gain s. 

T he fre ight charges and method of handling the business follow 
steam road practice as closely as poss ible. The standard steam 
road freight rate book is used in determining the class of any 
a rticle and the charges a re figured en the hundred-weight as shown 

in the accompanying table of fr eight rates from 
Cleveland. T here is a minimum charge of 25 
cent s on any package. A way bill accompanies 
each shipment, the agent s hav ing a white bill 
and the conductc rs a pink bill ; when fr eight 1s 
delivered to the latter it must be prepaid. Stubs 
of way bills are fo rwarded daily to the auditor, 
the agent fir st making a copy on his record of 
freight forward c: d sheet. A n abstract of freight 
fo rwarded and received is ,,ent to the auditor 
weekly. Copies of shipp ing receipts and expense 
bill for ms a re shown herewith, the latter being 
made out in c! uplicate. Frequently freight is 
tran sferred to o ther electric roads or to s team 
roads. In thi s event a new way bill is made 
out by the receiving agent, one copy going with 
the shipment, and another to the consignor. A 
charge of 3 cents per hundred-weight is made 
for transferring shipments. 

LOADING FREIGHT CAR ON CLEVELAND & EASTERN RAILWAY 

In the company 's accounts and statements 
the class of freight mentioned is designed as 
express matter to di st.inguish it from carload 
shipments of freight. Ordina ry steam freight 
ca rs a re handled on all parts of the system ex­
cept in side the Cleveland city limits, and the 
receipts from t his class of business are very 
la rge. Needless to say, thi s branch of the busi­
ness is of immense value to the farmers of the 
di strict, who, heretofo re, );a ve been without auy 
means of tran sportation, except by teaming. 

year the freight business has amuunted to about one-third of the 
total receipts, and the proportion is constan tly increasing. T he 
most pleas ing feature of this business is that it cost only about 7 
per cent of the gross fr eight receipt s to operate the freight business. 
No extra men are required on the cars, as the bulk of the busin ess 
i~ handled on combination cars, and the conductors an d motormen 
attend to the loading and unloading, way bills. etc. O nly in the 
k.rgest towns are agents maintained

1 
and these attend to pas senger 

as well as freight business. Mi lk for ms the largest single item of 
fre ight, as the country traversed is essentially a dairy country, and 

\Vood . coal, grain, ice, and in fact almost every article ever 
handled by a steam road is transferred to and from the electric 
line at Chardon, Middlefield and Chagrin Falls, the freight cars 
be:ng handled by the la rge package fr eight motors or by 
the combination snow plows owned by the company. All coal 
fo r the power house at Gates Mill is hauled from Chardon. 
T he flouri shing little town of Gates Mills, which is being 
lm:lt up by a land company whose interests are closely iden­
tified with the traction company, is rapidly becoming a favorite 
,-·..immer residence resort for Cleveland'r, swell set. It is wholly de-
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RECORD OF FREIGHT RECEIVED 

THE CLEVELAND & EASTERN RAILWAY Co ... . .......... ...... .AGENT AT. 

w,, 
SHJ PPE R SHIPP ER'S 

CONS IGNEE ADDRESS ARTI CLES Cu Collect Prcp,id SIGNATU RE Dale Bill 
No. ADDRESS 

I I 
R ECORD KEPT I N FREIGHT OFFICE 

The [astern Ohio Traction Co. 
AG ENT'S STUB . 

________ ,v . . e . NO .. NNo••O,nNN"""'R' : 

FROM ______ -.•u,. ______ _ 

S ttlPP£R ... - ....... " ............................ ..,_ ...... , .......................... ,, .......... : 

4qM ts ~ill mn&.e Woy-Bill ond LOCAL FREIGH T WAY-BILL /w .. B.No I Stub lor eoc h shipmMt, ollo¥1f'inq 
bill to accompony shipment end 
forvrordinq oil stubs doily to the The [astern Ohio T action Co. 190 Auditor, ofter ha,·inq copied s ame c. , .. A . M . .. .. P, M ...... on their record•of•fr eight forwotd-
ingsheels. 

FROM TO. Cor,d ................. .. w • •••• ....... 

11TI 
~ Hlf'P F. R 

I 

CON S IC.N Eli A IJDR£ SS 

I 

ARTI C L ES I WEIGHT / ADVANCED 
C H ARGE S COLLECT PR E P AID 

I I I I T 
RECO RD OF FREIGHT FORWARDED 

Fo r111 No. 9 -- SM- ~ 19 0 1 

No . .............. . 

S H IPPING REC EIPT 
THE EASTERN OHIO TRACTION COJ\1PANY . 

. . .. 190 

Received from 
The propert y described be low, in apparent i:ood o rder except as noted , (co nt ent s a nd co nditi on of con tent s of packai:es unk nown ), marked , consigned and des tin ed as 

indicated below, which said Company ai:recs to ca rr y to the said destinatio n, if on it s road. 
It Is rtut ually Agreed, as to a ll or an y of said propert y, ove r a ll or a ny portion of said ro ut e to destin a ti on, aud as to each party at any tim e in terest ed in all or any o r 

sa id property, that every servi ce to be performed hereund er shall be subject to all the conditions, wh ethe r printed or written, h e rein contained. both on the fac e and on 
the back hereof, and which arc hereby ai: reed to by the shi pper, and by him accep ted for him self a nd hi s ass ii:ns as just and reasonable. 

DESCRIPTION VALUE ADDRESS 
Weight 

Subjec t to 
Correction 

CHARGES 

........ .... ... .. .. ..................... ... ................................ , .... ... .. . . 

RECEIPT GIVEN SH IPPER 

F orm 8. 2m•8·1902. 

-··· ·············· ········ · ······· · ·· ·· ··· ··· ······················· ······· · ······ ··· ······· ···· ··· ·················· ··················· ····•··· STATION, ... ......................................... .. . ...................... 190 ....... . 

M .......................... ............... .. .................................... -................ ............................................................ . PRO. No . ......................... - ... . 

RECEIVED OF THE CLEVELAND & EASTERN RY. co. 
THE FOLLOWING DESCRIBED PROPERTY IN GOOD ORDER FRO!\I ...................... ... ........................................................................................................... .. 

DATE OF w. B ........ ... ... ....... ..................... ..... . 

NO. OIi" 

PKQS. 

\V. B. No ... .......... ........... ..... .......... .. . 

ART I O I. ES. 

RECEIVED THE AllOVE ..................................... ................ ................ 190 ..... . 

COND . ... ...... ......... ..................... . '.l' IME ........ ... ............... .. . ........... . 

. ...................... ........ ............. . ············ 1 ' 

.... ..... ..... ........ ·•······· - --,-,-,-
DELIVEltED HY ········ ·· ······································· ·················· ··· ······················ -- REOEIVER'1,, S10 NATURE······················ .. ••••••••••••••••••••·•••••••••••••••••···••••••·•··••··•••···• ·• 

RECEIPT TAKEN FROlVC CONSI GNEE 

FORMS USED IN FREIGHT AND EXPRESS SERVICF ON CLEVELAN D & EASTERN RAILWAY 
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r.rHE C LEVEL.AND & EASTERN R A I LWAY C O MPANY. 

ABSTRACT OF WAY - BILLS RECEIVED 

AL -----·- ... ----·-·· .. Station, from -· -·· . . --- --·-- -- -------·-· '90 --- to ---------------- ------------- ---- --· 190 ... 

WAY-BILL WAY-BILL 
FROM WHAT STATION PREPAID COLLECT FROM WHAT STATION nn,no,n rn1 1 ECT ·-DATE No. DA TE No, 

l 

ABSTRACT TO AUDITOR ONCE PER WEEK FROM WAY BILLS. F REIGHT FORWARDE D COPIED SAME WAY 

FORMS USED IN FREIGHT AN D EXPRESS SERVICE ON CLEVELAND & EASTERN RAILWAY 

1-1endent on the electric road for a ll coal, provision s an d bui lding 
r,1aterial. In hand ling ca rload freigh t the company r eceives its pro-
9ortion of the total charge fi gured on the mileage h andled. Co '.:l. l 
from Chardon to M idd lefield is 40 cen ts per ton; fr om Middlefi eid 
to Burton 30 cen ts per ton. 

T he two divi sions bring into Cleveland on an average of some­
th ing over 3000 gallon s o f mi lk and cream per day. Before the road 
was bui lt very little o f th is product was shipped to the city, because 

M AP OFTHE 

CLEVELAND 
& E ASTER.I'S! 

RAILWAY 

senge r s, and interfer es with schedules. There a re a lso frequent 
cont roversies with the city over the obst ruction of sidewalks. 

T he d ifficulty wo uld have been obviated long ago had it not been 
for the Everett-Moore embarra ssment. Over a yea r ago a freight 
stat ion company was o rgan ized, the roads being interes ted in pro­
port ion to the number of ca rs opera ted, an d work on the bui lding 
was started, bu t the proj ect was l:eld up befo re it progressed very 
fa r . It is understood tha t the Eastern O hio Company will bui ld a 

::O'trcet R m lwoy ,Toumnl 

MAP OF DI STRICT SERV ED BY CLEVELAND & EASTERN RAILWAY 

of poor faci lities . No\\· that the fa rmer !:> are lea rning tu a pprecia te 
this method of di sposing of their product. :,h ipment s a re increasing 
::-:!pidly , a nd the company will soon be fo rced to prov ide additional 
ca rs fo,- the mi lk se rvice. Much o f the mi lk is del iY ered to wagon s 
i11 the outskirts of the city, while the ba lance is brought to the center 
of the city. Mi lk is handled at a tlat r ate o f 2 cent s per ga llon for 
any di stance. Thi s plan bas be.:n fo und ~a ti sfacto ry because it 
places fa rmer s a t th e extreme limits of the system o n the sam e 
basis as those n earer the c ity, thus inducing the fo rm er to push t he 
business. Packages of tickets a rc old to the con sume,-:; at the r ate 
m entioned, a 20-cent t icket being handed to t il e conductor with each 
IO-gallo n can. The cond ucto r punches the tickets and hands th em 
into the o ffice. Seyeral shipping points haYe switches, and the sh ip­
pers a re supposed to assis t in loading. The leading sh ippers have 
the tops o f their can s pa inted in different colors o r combina tion of 
colors, rendering them easily distingui shable, a nd each shipper has 
h is own tag which is attached to the cans. Empty can s are r eturned 
fr ee of charge. 

At present the company is considerably handicapped in handling 
the fr eight business, because of poo r terminal faci liti es in Cleve­
land. A freight station is m aintained on On tar io Street , adjoining 
t he station of th e Electric P ackage Company, so th at transfer is 
ea si ly accompli shed, but the facilitie s for unloading and storage are 
wholly inadequate. There is an extra track for the interu rban ca rs, 
so that the city ca rs are no t interfered wi th , but the freig ht has 
to be. unloaded on the sidewalk, and where one car happens to have 
a heavier load than o thers, the latter a re held up sometimes for 
fifteen or twenty minutes. Naturally this is not pleasing to pas-

tempora ry s tation on the site selected , tum-o uts having j ust been 
laid for the purpose. T he site is located on Eagle and Boliver 
St reets, j ust west of th e E r ie S treet tracks. \Vhen thi s station is 
in use, the exp ress ca r s wi ll load and unload there, and then run 

I C. & E. D ivision , I Both D idsions, 
, f'ebruary, J!lO'..l March , 1902 

Pass~nger ______ . ____ ., - -- ·. ______ _ ---- _________ _ 
Express ______ - ---- - .. -- ___________ --- -- -- - -- ---
Freight ________________ - · -- _____ . - -- . .. . - ____ ----

M ilk - ---------------- - --- - --- -- - -------------·· Mail ___________ : ______ __ _____ ____ ______________ _ 
Specia l cars ______ ________ ____ ___ - - - -- -- -- - ----
City compa nies ( t wo cenrs µe r car mile) _________ _ 
Other incomes_ .. _____ ________ ___ ____ ----- - - - -- - -

C, & E. DIVISION, WERK E NDED APRI L 21 

T otal _______ _________ ___ _ _ 
P asse nger ______ . ____ - --- --
Exoress ______ . - · ------ - -· M ilk ____ __ ___ ____ _______ _ 
Freight ______ _____ ___ ____ _ 

Special ca r ____ • - -- • • •• --- _ Mail. ______ _________ ____ _ _ 
N umber of passenge rs ____ _ 

1901 

$1,149.94 
655.09 
l!l0.0-.l 
12i. 15 

66.48 
30.00 
79.20 
3,736 

1902 

$2,116.16 
1,280.20 

292.93 
213.65 
133.48 

79.20 
6,941 

$3,5ti0 
500 
450 
350 
350 
83 

250 
200 

$5,683 

I _ __ _ 

$8,70t} 
1,300 
1,300 
1,200 

400 
260 
418 
'Il l:! 

$14,l!IO 

C. & 
0

E. D tVlSION, WER K 
ENDED A PRIL 28 

1901 1902 

$990.53 $2,922.86 
630.38 1,246.17 
150.51 261, 17 
124.44 203.50 

6.00 92.12 
10.00 140.70 
79.20 79.20 
3,685 6,529 
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BoTH D 1v1s10Ns, WEEK ENDED MAY 5 

C. & E. D 1v1s10N GA RRETTSV ILI.E D1v1s10N 

1901 Hl02 1901 1902 

Passenger -- -- ···· · ___ _ Express -- __ ___ ___ ____ _ 
Milk _____ _______ ____ _ 

~:i~y!!~~~~:::: ::::::::I 
City mileage -·--. ····-
M iscella neous __ , __ __ _ 

$ 
1,15356 

226. !l9 
14:3.15 
79.00 
49 00 
79.20 

$ 
1,559.63 

2G0,97 
194 80 
139 20 

~~:~& I 
41,'IO 

------ - --- 7.00 , 

$ $ 
1,1 l!i !JO 

l40.o7 
150.67 

59.61 

J:3.38 
30.70 

Totals- ----···---- 1,730.90 -- - 2,355.00 1 --1-,1-9-0.-8!'-) - -i-,5-10-.15 

1901 
Total system ___ __ ___ _ ·-- __ $2,921.75 

EASTERN Omo T RACTION COM PA NY 

1902 
$3,865.15 

T ab le o f Freigh t R ates from Clevela nd, Supersedi ng a ll Previous Issues , T aking Effect 
J an uary 1, rnoi 

"' .. 
i 

9 
11 
13 
16 
20 
2'2 
25 
28 
29 
30 
32 
28 
31 
35 
39 
8 

18 
30 
::!3 
35 
40 
--

C LASSES 

T o 

1st 2nd 3rd 4th 5th 

--- - - -- - -
*South nclid . ____ ____ ____ ___ ___ 

!l ½ 8½ 8 7 ~~ 6 ~✓• 
*Toll 

Gate ____ _____ ______ ____ ___ 12 11 10½ 8½ 7½ 
*M ayfi eld .. _- -·-- ___ - -- --- - ______ 12 11 10½ 8½ 7½ G ates Mil]._ ___ _______ ______ ____ 12 11 10½ 8½ 7½ 
Scotland. __ ____ ___ _____ ___ . _-- - · 14½ 13 12 10 7½ 

*~i11:~~~~;~_: : : : :::: : :: :·_-_:: : :: : : 
14½ 13 12 10 7½ 
14½ 13 12 10 7½ 

Fowler Mil ls. ______ ______ _ ·----- 14½ 13 12 10 7½ 
*M ansfi eld ____ ___ _____ -- · - ______ 14½ 13 12 10 7½ 
• Bass Lake ••• •• ••.•.•.•.•• •••••• 14½ 

I 

13 12 10 7½ 
C hard on -- ----------- ______ ____ 15½ 14 13 10 7½ 

*Smiths ------·---- __________ . . __ 14 ½ ) 3 12 10 7½ 
*P underson Lake __ ._-· .. _______ _ 15½ 14 13 10 7½ 

Hurton . --·· - _ --·--- - -· --·- ___ __ 15¾ 14 13 10 7½ M idd lefield. __ : ____ ___________ __ 15½ 14 13 10 7½ 
*\Varrensville. _____ __ -·· _______ __ 9½ 8½ 8 7½ 6½ 

Fa lls. ___ ____ • __ ____ ---· 10 9 8½ 8 7 Ch agrin 
*South Newbu ry ______ ____ __ ____ 13 12 11 9 "7½ *Steels .. ___ _________ ___ __ ____ ____ 13 12 11 !l 
TroY - ----- -- ------ --- --- - -·---- 13 12 11 9 

* Hi r&m . . __ __ ···· - ___ _____ __ _ 4 •• • 13 12 11 9 
Garrettsvi lle ,_-· ______ ___ ___ --· -- -- -- --

* P repaid stations. Freig ht must be prepaid. l\Iini mum ch arge , 25c, 
Baggage ca rs leave C leveland for Ch ardon, 8.00 A. M. a nd 4.00 P . M . 
F or B urton and Midd lefiel d , 9.00 A. M . a nd 3.00 P. M . 
For Chagrin Falls, 11.00 A. M. a nd 7.00 P. M . 
For Chagrin Fall s, Hi ram and Ga rrettsville , 8,00 A. i 1. a nd 3.00 P, M. 
Subjec t to change. 

7½ 
7½ 
7½ 
··-

I 6th 

---
5½ 
6½ 
6½ 
6½ 
6½ 
6½ 
6½ 
6½ 

I 61/o 
6½ 
6½ 
6½ 
6½ 
6½ 
6½ 
5½ 
6 
6½ 
6½ 
6½ 
6½ 
---

to the P ublic Square, half a mile di stan t. Recen t figures as to the 
fre ight and passenger business of the Clevelan d & E astern di vision, 
a s well as the entire system, are g iven herew ith ; also comparative 
figures showing the ga ins being made by th is proper ty. 

P resident H . Clark F ord, of the Eastern O hio Traction Com­
pany has given con siderable at tention to the development in Nort!1-
ern Ohio th rough the Cleveland interurbans an d the lin es of the 
Eastern Ohio Company, in parti cular. In a r ecent conversation Mr. 
Ford said : " I do not believe that the people of Cleveland and 
Northern Ohio appreciate what the Everett -M oore Syndicate has 
done for that section . T here is not a foo t o f land in a town ship 
of Cuyahoga, which has not advanced in va lue by these troll ey 
operat ion s. T he indirect benefit s of this improved transpor tation 
are immeasurable, and wi ll be more and more appreci ated and 
recognized as time goes by." 

T he same conditions obta in in other North ern O hio counties. The 
Chagr in Valley has fo r years cut off Geauga commercially from 
Cleveland. Chardon, the coun ty seat, is only thi r ty mi les from 
Cleveland, yet, as has already been mentioned, it s traffic and that cf 
it s neighbors has been goin g eastward to Pitt sbm gh, whi ch is 
much fa rther away than Cleveland, for the sole r eason that tran s­
portation could be had di rect, w ith no transfer o f fr eight. T his wa s 
an unn atmal and artificial s tate o f things that n eeded but the open­
ing of an out let into the natu ral metropolis o f Geauga Coun ty. The 
Cleveland & Eastern line was opened to Middlefi eld. and conn ection 
secured with the lin e froni Cleveland to Chagrin Fall s, whi ch run s 
011 through H iram to Garrett svill e. T he lines of the system traverse 
eastern Cuyahoga Coun ty, go through Geauga and P ortage coun ti es, 
and come within a few miles of T rumbull. A s a resul t of the de ­
velopment of thi s syst em the en tire situation in the freight and 
package or express bu siness o f the locali ty has been changed, and 
Cleveland is apparen tly the principal gai ner thereby. 

•• 
Special o ffi cers o f th e U nion Traction Co mpany, of P hilad el-

phi a, co-o perating with the pr, lice, h ave begun a crusade aga inst 
the small boys who persist in jumpin g on st r ee t cars. It is r e­
ported th at t wen ty- th ree arre sts were made in one day r ecen tl y 
in Philadelphia. 

The Brooklyn T unnel Contract 

T he Rapid T ransit Com111i ss i01v~rs have before them the proposed 
fo rm of contract adopted by their commi ttee for the build ing of t he 
subway from City H all in Manh at t,in to flatlrn sh A venue in Brook­
lyn, and severa! amendment s advocat ed by Comptrol ler Grout. 
T he ' 'majority report ," which outlin es the form of con t ract, 1s a 
volumin ous document , and can only be summarized here. 

In general th e proposed contract fo llow s that drawn for the sub­
way in Manhattan, and pr,w ides that the mi ximum fa re bet ween the 
two boroughs shall be 5 cent s. Mr. Grout di ssen ts and offers as a 
substitute a prov ision that the bidders be r es tricted to a 3-cent fa re. 
T he comptroller also protests 2.ga inst the clause of the m ajo rity re­
por t, which appropriates $r ,ooo,ooo fo r terminal purposes. Mr. 
Grout think s that the cont ractor should be c,bliged to bid on the 
terminals. 

An important prov ision in the document is that every bi dder 
must specify what he is able to furn ish in the way of connec tions 
with other rapid transit or sur face lines ; that is to say, the connect­
ing lin es upon which he can assure to passengers over the Brook­
lyn-Manhattan Railroad continuous trips without change of car s for 
a sing le fare not exceeding 5 cents. 

T he bidder mu st state the max imum fare t o be charged by him 
upon the r ailroad within the limit s of 5 cen ts, thus making the 
amount of the fare an element of the competit ion . 

It is also made opt ional with any bidder to offer to subj ect him­
self or not a s an element in the competi tion to a provision for 
future operating agreements in ser ted in the contract. The pro­
vision i5 in tend ed to secure to the city the right, a s traffic increases 
or local condition s change, to compel reasonable provi sion s fo r 
continuous service within the city at r easonable fa res. 

T he success fu l con t ractor mu st g ive security by a deposit of 
$r ,ooo,ooo in ca sh or in securities o f the character in which savings 
banks are authori zed by law to invest their moneys for the proper 
con struction, and furth er secmity in the smn of $ r .ooo,ooo fo r the 
proper operation of the road after it has been built. 

The city assures to the contractor the right to const ruct and 
operate the railroad "free of all r ight , claim, or other interference. 
whether by injunction suit for damages or other wise on the part 
of any abutting owner or other per son." 

T he railroad and it s equipment are decla red to con st itu te grea t 
public works which mu st " be des igned, con structed and main tained 
with a view to the beauty of th eir appearance as we11 as to their 
efficien cy." 

T he bid of th e con t ractor is to include $ r ,ooo,oco fo r terminals 
and for real es tate otherwi se r equired fo r the construct ion of the 
railroad. but thi s amount is subject to increa se to an amount not ex­
ceeding $r.500,ooo. If the total cost of terminals and real estate ex­
ceed $r ,500.ooo the contractor will have to prov ide it at h is own cost. 

T he entire ra ilroad is to be compl eted. constructed. equ ipped and 
r eady · for operation within two yea rs from the date of the con­
tract, and work is to begin with in sixty clays aft er the execution of 
the document. 

T he r en tal will be the amount of interest which the city must pay 
upon the bonds issued to provide t he cost of con struction, an d a 
further annual sum of not less than r per cent upon the whole of 
the bonds. 

N o provision is made fo r express ser vice, as there are but two 
tracks. but all train s are to be run on th e aYerage, stop s at station s 
included, o f not less than q mi les per hour . T here is a compulsory 
provision for night service. 

T he comptroller 's principal objection is to th e rate of fare pro­
posed. H e belieYes that a 3-cent fa re should be compulsory. On 
this poin t hi s " m inor ity r eport ," or eroposed amendment says: 

The draft con t ract p rovid es t ha t t h e b idde r m u st st a t e th e m aximum fare 
t o b e ch ar ged b y him upon th e r a ilroacl withi n th e lim it o f 5 cent s . This ex­
t en s ion i s sli g h tly lon g er than th e Tirookl yn l1 r i,lge, upo n which it ha s 
ah,·ay s b een th e practice b oth o f th e cit y and n ow o f th e r a ilroa d co m pa n y of 
th e old brid ge cars , t o ch a rge 3 cent s fo r a sin gle fa r e, w ith two ti ck et s fo r 
5 c en t s . I a m di s po sed t o b elieve tha t th e cont ract sh o uld prescribe s imi lar 
ter m s for th s ext en sion o f th e t u n n el. A n add iti o"na l r eason is fo und 111 th e 
fac t th at there ar e hnt t wo p rob ab le com peti to r s for thi s tunn el. who w ill 
n ot appa rently be u pon an eq ualit y a s to fa r es n o w coll ected b y th em . F or 
in stan ce, th e D rook lyn R apid T ra n s it Co m pan y , it is s ta ted . receiv es a n 
av erage rc.1rc o f o nl y 4 c ents a passen ger, b ecause o f it s ex ten s ive sy~ ten1 o f 
tran sfer s. Th e S ubway Co mpan y. whi ch will o pera te th e M anha t tan -B ro n x 
tun n el , i s fr ee, h o wever , fro m an y tra n sfe r a r ra n ge mL"n t s, a n d w ill g et th e full 
5-ce nt fa re fo r each passen ger , lo n g o r sh ort h aul. Th ree ce nt s fo r th e short 
rid e in thi s n ew tunn el is adequ a t e com pen sa t ion for an y rai lroad co mpa n y. 

On the other hand it is feared that such a provision may exclude 
bidders. who mi g-ht othen vise enter the competition. 

T he lioard rden ecl the propo<;ed rorm of con t ract and Comp­
troller 1,ro11t's amendments to the corporation coun sel for ex­
amination. I t is expected that the fin al re port wi ll be appnwe<I 
on J une 5, and that a publ ic hearing- will be held on that day. 
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Some Notes on European Practice in Electric Traction 
With Three-Phase Alternating Currents * 

llY C.-\RL L. DE :\ILTR.\LT. 

T h ere h ave recently been some pretty liv ely di scu ssions be­
tween th e advocat es of continuous current and those of alt er­
nating current system s fo r elec tri c traction purposes. Now I wi sh 
to state right at the beginning that in the opinion of th e auth or 
th ere are certain cases wh ere continu ous_ current is prefe rabl e and 
,yh ere altern atin g currents could not do th e work as well, on th e 
other ha nd th ere certainly are cases wh er e a lternatin g currents are 
particul arly well adapted to soln: the problems in question a nd 
where ,·ontinuous current could not be used adyantageously. 

F1r~t Tests by Siemen s & Hal ske.-Th e fir st tests wit h alter­
i1atin g current tracti on were made by Siemens & Halsk e, of Ber­
li11 , in 1892, in Charlottenbur g· on a specially construct ed track of 
about 360-111 leng th with one _ cun- e of -1-0-111 radiu s. There were 
two o\'erhead trolleys, th e ra ils fo rmin g the third conductor. The 
,·o ltage was between 500 and 600, th e periodicity 50 cycles per 
~econd. Th e primary {yindin g of th e mo to r \\' as arranged to 
allow bei ng connect ed in delta for startin g pnrpuses ·, whil st it was 
·changed to star connection for full speed. The sta rtin g .torque 
of the motor was th erefore made alJout six times th e f_ull-_load 
n mning t o rque, T he motor was also provided with slip rings on 
the rotor, which allowed for inserting resistan ce into the sec-ond­
ary winding. · · 

Th ese test s sh owed dearly th at an alternatin g current railway 
was absolutely feasib le, and proved th at no se rious di fficu lti es 
would be encountered in regard t o the troll ey lin e construction. 

Lugano Tramw ays.- Brown, Boveri & Co., of Baden, Switzer -

26§'1m "O!t8 m 

nergrat. The locomotives weigh 13 tons complete, and their con­
trol is similar to those on the Gornergrat line. The motor-con­
trolling devices and the contact arrangements are exactly the 
~a rn e as on the Gorn ergra t road. 

Stansstad-Engelber g Railway.-The voltage· generated on this 
road is 7so volts a t 32.5 cycles, and this is fed direct into the trol­
ley lin e. A 90-kw step-up transformer produces 5300 volts, which 
is transmitted to two sub-station s situated at about 3 km a nd 7 
km respectively from St an sstad, and containing each a similar 
tran sformer, r educin g th e voltage again t o 750 volts. The trolley 
line construct ion is similar to that found on the Gornergrat and 
Jun gfrau Ra.ilways. The speed of th e car is 20 km (12.5 miles) 
per h our. The contact wi th th e troll ey line is made by m eans of 
tw o double contact ba r s at tached to th e roof near each end of th e 
car. Th e control is similar to that already described for the other 
rna rl s. .\ locomotive is used on h eavy g rades, but on m ore mod­
erate ones th e ca r s are operat ed by th eir own motors. The loco­
rnotiYe n ot only sen ·es fo r th e above-mention ed purpose but is 
des tin ed also to haul fre ight trains of 20 ton s tota l weight ov er 
tb e lower part of the road at a speed of about 11.5 km an hour. 

Burgdorf-Thun R ailway .-The Burgdorf-Thun Railway, which 
was opened in 1899. is n ot exactly what you would call a trunk 
lin e. Y et it is of no rmal gage and fo rms a very important link 
bet\\' een three of the main st eam lines of Switzerland. The ser­
,·ice condition s are the same as encountered on the other Swiss 
-a ilways and it uses th e sa me size· and shape of rolling stock as the 
main st eam roads. The t ot al length of th e line is 40.3 km (25 
1,1iles). T he main reason for adopt in g electric tract ion was that 
th e ti m etalJ! e could be arranged much more conveniently than for 
5team traction. \Vith the steam th ere would have been five trains 
per clay in-each direc tion , costing per year at th e least 52,000 franc s 
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PROFILE OF BURGDORF-THON LINE'! 

land , may cla im the hono r of fir st puttin g alt ern atin g current into 
ac tual use fo r traction on a comm ercial ~cale. T he tramways of 
Lugano, the fir st three-phase railway, \\' ere o pen ed fo r traffic in 
1895. T he t ransmi ss ion vo lt age is 5000 volts at 40 cycles. Trans­
forme r ~ r educe thi s tn -1-00 vo lts. Two trolley wires of 6 mm 
di ameter 25 cm apart are used and th e rails serve as third con­
ductor. Speed of car 15 km ( 9.3 miles) an hour. Two trolleys, 
one I yard b ehind the oth er, make cont act with the two lines. 
.\Iotors are started by m eans of a reversing switch , and th eir speed 
i~ cont roll ed bv means of a resistance in th e rotor circuit . Thre e 
tr a nsformer st~t ion s of ~80 k\\;, each 2 km, 5 kin and 8 km re­
~pectively from t he beginning reduce from 5400 to 540 volts. 
T he hi gh -tension lin es follo ws a separat e route. The trolley line 
consists of two wires of 8-mm diameter, suspended by means of 
cross-,\ires from wooden poles every 25 m, t he rail s fo rming th e 
thinl conductor. The loco moti ve weighs ro.5 tons. The m otors 
are controll ed by a reversin g switch , th rough which th e stator is 
conn ected to the lin e and by the usual' sta rtin g rh eos ta t in th e 
roto r cir cuit. Two trolleys are employed o n each lin e wire on 
account of th e large current and in order to pass sw itches wi thout 
maki n g· a b reak. This lin e was completed in 189i a nd opened to 
t raffic in 1898. 

Jun gfrau R ailway.-Th e total length of thi s road is 13 km (8 
n,iles), with a di fference in altitude between the two terminals of 
2100 m (6900 ft.). The grade, alm ost immedia tely aft er l,~aving 
the lit tle Sch eidegg station, is IO per cent, and this is increased t o 
20 per cent at about .half way to the Eiger Glacier station. F rom 
there on the g rade increases to th e maximum of 2.5 per cent, when 
the line enters the tunnel. Water power is m ade use of in the 
Yalley of th e W hite L utschine to gen erate 3-phase currents at 
7000 volts and 38 cycl es. whjcl1 is transmitt ed by overh ead wires 
to transformer station s along th e line, where it is transformed 
down to 500 volts.. There is a double trolley line as ort the Gor-

* Abstract of a paper presented ac the annuai meeting of the American Ir,• 
~t nu1:co o'i l:k ctric:i:.. Z l1.g.i:1.eers, New ".fork, ~fay :0, 190.::. 

fo r co<1l alone, a nd each additional train would have cost 10,000 

franc s more for co:i l alone. Now , 50,000 francs allows, with 
elect ri ci ty as motive power , the running of ten passenger and two 
fl tight trains per day in each direction over the whole length of 
the line, and bes ides three or four trains per day from Thun to 
K onolfingen and back. Each train consi sts nominally of one motor 
ca r and on e o r two trailers, with a total seating capacity of 130 to 
140 passe ngers Thi s m eans that not only is the public benefited 
by a bett er se rvic e, but th e number of passengers actually carried 
is largtr :md thus increases evidently the income of the railway by 
a handsome percentage. 

Th en~ are s ixteen stati ons, four of which have connection with 
existing steam lin es. The gage is normal = 1.435 m, the mini­
:irnm r:id it~s in curves is 250 m, and the maximum grade in any 
place 2.5 per cent. 

The energy is furni shed by the power station on the Kander, 
:ibout rc·km (6 miles) beyond Thun. The primary line voltage is 
16.000, i.h e number of cycles 40 per second. - Fourteen transformer 
stat ions r educe this voltage to the voltage in the trolley lines, 
wh ich was fix ed at 750 volts, this being the limit set by the federal 
authoriti es at that time. This voltage, however , seems to be in­
creased slightly in actual practice. 

The trolley line consists of two copper wires of 8 mm diameter, 
suspended by means of steel cross wires from wooden poles placed 
on both sides of the track. The rails form the third conductor, 
and are bonded by means of a special metallic paste. 

The contact devices of the cars consist of four steel frames per 
car , two on each end of the car roof, at a distance of about 9.5 m 
(31 ft.) from the other two, the contact bar being a brass roller 
of special shape. 

There are two kinds of motor cars, the passenger motor car 
and the regular locomotive for freight trains. •r, · 

The motor car is a double-truck car, with a 64-hp 3-phase motor 
geared to each axle. The gear ratio is 1.3, and the speed of the 
motors 600 r. p. m, equivalent to a train speed of 39 km (24.2 
miles) - pe:- 1lour. The four motors are connected with their 
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stators in parallel. The line current passes first through one of the 
two controllers, placed one on each car platform, then through 
automatic eut-outs to the motors. The first motion of the con­
troller handle closes a switch and connects the stators to the line, 
at th e sa me time eutting in four rheostats, one into each rotor 
cireuit. Subsequent turning of the controller handle works a 
combination bevel and chain gear through which three carbon 
IJrush cs a re m ovc <l on a sort of cummutator attached to each 
rheostat, whereby all the resistance is gradually taken out and the 
ro to rs left short -circuit ed. A second handle o n the controller 
reverses the direction in which the car is going by changing two 
of th e main !(>ads. Each car platform is equipp ed with two 
ampere-m eter s, one voltrn.et er and a recording tachometer. A 
Vv' estin gh ouse brake and an electric li ghtin g an<l h eatin g 111 -

stallation complete the equipment. 
Th e freight locomotives arc designed for a speed of 19 11 km 

(abo ut 12 mil es) per hour, and will haul a weight of 100 ton 5 (not 
includin g th eir own weight) up the steepest g rade of 2.5 
per cent. The weight of a loco motive complete is 30 tons, equally 
divided between two axles. Tw o motors of 150 h p each are 
mounted on a co mmon shaft half way between these two axles, 
and dri,·e by m eans of a r eduction gear first an interm edi ary axle 
and from this axle by m eans of conneeting rod s all fo ur d riving 
wheels. 

Lecco-Colico-Sondrio-Chiavcn na Railway.- ln 1901 Ganz & 
Co., of Budapest, finished the electri c equipm ent of what is usu­
ally ca lled the Valtellina Rail way in the northern part of Italy. 
The normal speed is 60 km (37 miles) per h ou r for passenger 
trains and 30 km for fr eight trains. Th e power station generates 
20,000 volts at 1 S cycles per second, 12 transformers of 300 kw 
each, along the line about IO km from each oth er, reduce this to 
3000 Yolts. There are two 8-mm trolley wires, the track serving 
as a thir<l conductor. The rolling stock consists of passenger 
motor cars weighing 50 tons, and freight locomotives weighing 
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MODIFIED FORM OF CONTACT DEVICE USED IN TESTS 
AT GROSSLICHTERFELDE 

.. 1.0 tons eae h.. Both are of the double-truck type, with one motor 
o f 150 hp on each of the four dri vi ng axles. The motors are 
111ounted direct on ho llow shaft s on the axles , driving the latter 
hy mean ,; of a flexible couplin g. For the passenger cars the so­
called '" cascade" connect ion is made u se of, two of the motors 
being eonn ected to the 3000 volts directly, the other two to the 300 
volts in duced in the rotors of the first two. Thus half-normal 

speed is obtained and a certain <:cono my in starting. The freight 
locomotives, however, use r esistances only for starting purpo ses. 
The contact devie e is of the roll er type, two copper rollers 40 cm 
long being separated by a piece of hard wood 12 cm long, 
saturated with parafin under pressure. 

T e.s t s at Grosslichterfelde.-Still high er vo ltages were used by 

CONTACT DEVICE USED IN ORIGINAL TESTS AT 
GROSSLICHTERFELDE 

Siemens & Halske in 1899 and 1900 during extensive tes ts made 
on th e T eltower r oad, between Grosslichterfelde and Zehlendorf, 
on a specially con structed t est track a little over one mile lon g, 
normal gage, with curves of 200 m , IO0 m and 40 m radiu s. On 
aecount of th e traffic on thi s public road the contact lin e h ad to 
c e p laced on one side of the road, and fo r the sam e r easons a 
guar<l-wire net had t o be fi xed under all wires. The main obj ec t 
of these tests was to find a suit able contact device and th e best 
possible line construction to handl e a current o f IO,ooo volts, and 
i,t car speeds up to 6o km (37 miles) per hour. 

The first tests w ere made with a device making contact with the 
line from abO\·e. The lin e wire was fas tened to triple petticoat 
porcelain insulators by m ean s o f special brass pi eces.. The in­
sulators were mount ed on wooden cross-arms of different lengths, 
which were hinged t o iron pole s in such a way as to permit the 
tension in the wires t o be equali zt:> d without difficulty. The three 
wires formed an inclined plane. 

Later the line construction was chan ged and arranged for 
making contact from the side. Th e three wires were placed in a 
vertical plane with di stances o f about o ne yard fr om one another. 
The wooden cross-arms were r eplaced by elliptically-curved angle 
iro ns provide<l with a guy wire, to which the insulators w ere fas­
tened, inclin ed toward the tracks. 

In both case~ test s were made with lin e vo ltages of 750 ,·olt s. 
2000 volt s and rn,ooo ,·olts. Th e locomoti ve was fitt e<l with two 
three -phase induetion motors, one on each axle, anp each for 
30-hp normal and 120-hp maximum output at 650 vo lt s. vVith 850 
,·olts the output \\·oulcl be increased to 200 hp per moto r. These 
moto rs had interchangeable armature s so that they could be used 
for 750 volt s o r 2000 ,olts directly with the line voltage. F o r the 
tests with 10.000 vo lts on the line, a transformer was in s ta\J ed on 
th e loc;omotiY e to tran sform down to 750 vo lts. There were two 
different r eduction g ears which could be in scrt e<l alternatin g ly, 
one for 40 km an hour, the other for 6o km an hour. The total 
weight of the locomotive completely equipped was 16 ton s. 

From the tests made the fo ll owin g r esults were deduced: 
I. I t is entirely feasible to use line voltages up t o rn,ooo volts. 

and th e neces,ary ener gy could be t ak en fro m th e line in each 
case without difficulty. 

2. The contact from th e side is rather the better of the two. 
Th e Zossen Railwav- Thcse result s were availed of fo r the tests 

\\·hieh are now being .. ma<le on the normal gaQ,"e line fro m :Mar ien ­
fel<le to Zossen, about fifteen mil es lon g, where the line voltage 
is rn.ooo ,·olt s at 45-50 p. p. s. an<l th e speed ,; attempted up to 
220 km (135 miles) an hour. 

Tt woul<l lea<l too far to go into rl et ails regarding th ese tesh 
which have not be en compl eter!. Suffi ce it to say that as far as th e 
eleetric equipment is concernc<l, they haYe been entire ly sati sfac­
tory. The maximum speed ob tained up to now is 160 km ( w o 
miles) per h our. 

T est s on th e Burgdorf-Thun :Railway.-,-,Fir~t, the overloac1 
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capacity of the passenger cars were tried. These car s were de­
signed to haul nominally a total train weight o f 50 tons on all 
grades at a speed of 39 km (24 mi les) an h our. 

A test train was put together to we igh 70 tons total, i. e., 40 
per cent overload, and the motors did their work Yery well in­
deed, starting on the 2.5 per cent grade without a ny troubl e what­
ever. If, therefore, one of t h e four m otor s of a car sh ould ever 
be t emporarily out of o rder th e oth er three motors will be able t o 
deal with a n ormal train alon e. 

In actual se rvice nei ther the mo tors no r the t ransformers show 
any appreciabl e rise in temperature. The tran sformers are. of 
course, und er load for short peri ods only, say t en minutes at a 
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It will be noticed that ve ry seve re g rades were encountered. 
The curves show the normal speed up th e grade t o be about 38 
km, on th e level stret ch on t he top about 39 km, and on the down 
g rad e about 40 km, o r a slip of about 2 per cent both ways. 

The a mpere cun-e clea rly shows the difference between energy 
con sumed in going up , and energy returned wh en coming down. 
Of course the power fac tors will be differ ent in th e two cases, and 
the real a mount s of consumed and returned en ergy cannot be 
calculated from thi s curve. It is, however, interesting to see how 
the voltage increases on the down grade, thereby clearly indi­
cating that th e load is taken off. This test was made with the 
brakes wide open all the time and the motor resistances were used 

fo r starting pu rposes only. 
A further test showed that by insert­
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ing resistance in th e motors while on 
the down grade the speed can be in­
creased materially and the speed 
reached on th is occasion was about 44 
km on a down grade of about 1.4 per 
cent. 0 
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Finally a test was made on a fully­
loaded train , which was goin g up hi ll 
on a 2.5 per cent g rade. I t was sud­
denly changed to going down. All 
brakes were left open, and yet the train 
settled on its downward trip at th e 
normal speed of about 40 km, which 
was not exceeded. Then its direction 
was changed again and th e start was 
made without any difficulty whatever. 

Conclusions.-From these t ests we 
may draw som e interes ting conclusions. 

10 10 JO 40 50 10 10 l O 40 50 60 70 IG JO lO 40 50 60 70 80 90 I shall first sum up t he results more 
especially in regard t o the motors and 
the car equipments, which may be for­
mulated as follows: 

CURVES OF STARTING TESTS 

time. Their size was therefore evidently n ot det ermined by thei r 
h<:ating but by th e maximum drop in yo]tage, which in thi s case 
i:; not quite 10 per cent. 

The accompanying curves show t he results of som e startin g 
tests made under three different condit ion s: 

n. O n e motor car alon e weighin g 32 tons. 
b. O ne moto r car haulin g two trai ler s, total weight 55 ton s. 
c. One moto r car haulin g three tra ilers, to tal we ig ht 70 tons. 
The curves sh ow speed, amp eres per pha se a nd volt s as func-

tions of tim e. The test s we re made on th e leve l, and the co n­
troll er manipulated so as to keep the current as n early as possibl e 
constant at 200 amps. T his r epresen ts actual working conditions. 

R ea dings were taken on the in st rum ent s mount ed on the car at 
regular interva ls of fi ve seconds, the usual employee of the road 
acti ng as m otorman. The automatic spee d record made by the 
spe ed indicator corresp_onded very close ly in each case with the 
curves thus obtained. 

It will be fo und that a weight of 32 tons was brou ght up to a 
speed of 24 mil es a n hour in about thirty-two seconds, a weight of 
.55 t ons in abo ut fifty-seven second s, and a weight of 70 tons in 
about 78 seconds. 

The t o tal energy input up t o a point wh ere full speed was 
reach ed is something like 1600 wa tt-hours in the first case, 3000 

wa tt -h ours in th e second case, and 3900 watt-h ours in the third 
case, or approximately 52 watt-hours, 55 watt-h ours a nd 56 watt­
hour s per ton respectiYely, a power fac t or of o.8 being used t o 
calculate real en ergy. 

Th ese · result s appear t o compare very favorably with such as 
have been r ecentlv obtai ned with con ti nuous current motors and 
this in rega rd to tim e of getting up speed as well as in r ega~d to 
ene rgy consumed during acce leration. 

By the use of the seri es paral lel controll er continuou s current 
motors can be made to con sume, I believe. as a minimum about 
40-45 watt -h ours per toP under simil ar conditions, which would be 
a littl e le ss than So per cent of the energy con sm~1 ed by th e above 
alternatin g current m otors. There is. h owever, thi s point to b e 
taken into consideration . that the maximum power input in the 
case of th e alternating current moto rs is not verv much abov e th e 
aYerage input, whil st in the case of th e continu~us current motor 
the energy curve h a5 a very decided point. m aking the maximum 
input always m ore than 50 per cent and often 100 per cent more 
tha n th e anrage input. Th e tim es g iven above for gettin g up full 
speed are rath er better than has been obtained so fa r with con­
tinuous c urrent motors. 

The second diagram r epresents som e readin gs taken during a 
regular timetable run of a normal passenger train, weighing 50 
1 on s fro m \ Valk ringen to Kon olfingen, yi z.: up and <l own over 
the hi ghest point of the road. 

I. If proper ly designed, alternating current motors can be 
made to sta rt under full load with no t more than normal full load 
runnin g current . Th ey will al so start under a considerable over­
load. The only co ndition which h as t o be st rictly observed in the 
case of alt ernatin g current motors is that th e drop in the lin e 
voltage many 11ot excee d a certain percentage, say 15 per cent, t o 
be on the safe cide . In th is respect the contin uous current system 
is more elastic, and a continuou s current motor will start with fu ll 
t orque even under ve ry low voltages. In practice there is, however, 
no r eason for allowing excessive drops in the line. Besides it 
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READINGS TAKEN ON REG ULAR RUNS OF NORMAL PASSENGER 
TRAINS W EIGHING 50 TONS 

would be easy to insti ll on particularly exposed po ints transform­
ers giving a somewhat h igher secondary voltage in order t o in­
crease the torque of the m otors in th ese cases. 

2. In regard to acceleration we may say that al t ernating cur­
rent motors are well adapted for accelerating quickly and uni­
formly up to full speed. Compared with continuous-current 
motors they show a · som ewhat b etter, viz. : shorter , t ime t o get 
up full speed, a somewhat increased amount of energy consumed 
during the acceleration and a smaller maximum energy input. 
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3. During the run we find the speed of the alternating current 
motor to be practically constant on th e level as well as on all 
grades, as it is dependet~t practically only on tl:e numb er of cycles 
of the generators. This means that alternatmg current m_otors 
must be prop ortioned so as to be able to draw the maximum 
weight at abnormal speed on the maximum grade. Continuous 
current motors need not have the same output, as it is possible, 
especially in the case of several motors per car, to give the motor 
momentarily a greater torque by reducin g the speed. Thi~, how­
ever is only feasible within certain limits, and actual practice ha s 
sho;n that the gain in weight of motor thus obtained is very sn~all 
compared with the weight of an alternating current motor runnmg 
always at the same speed. In most cases it will hardly exceed 1_0 

per cent to 15 per cent. Besides, as pointed out a_bove , th e vo_lt­
age of the line might be increased at the grades 111 order to 111-

crcase the capacity of the alternating current motor. 
4. On down grades the alternating current motor acts as a 

generator returning energy to the lin e. This recup era~ion of 
energy is not only theoretically feasibl e, but is of actual 111terest 
in the case of prolonged down grades where the motor s thus auto­
matically brake themselves, and where the descending train s 
greatly relieve the power station. In Siemens & Halskc's tests 
the alternating current generators were driven by continuous­
current motors from a storage battery. When the car was go ing 
down grade, energy was returned and the storage battery actually 
charged. The Swiss mountain lines have install ed water res ist­
ances to use up the, excess of energy made fr ee by descending 
trains. . 

5. In a mechanical way the alternating-current motor is, of 
course, superior to the continuous-current motor. The absence of 
the commutator alone is an advantage. Then the voltage in the 
rotor can be chosen as low as convenient, which makes the rheo­
sats better and safer. All the Swiss roads which have been 
operated now between three years and four years, the Lugano 
Tramways even seven years , report having had practically no re­
pairs whatever on any parts of the electrical equipment , none 
whatever on the motors, which is more than can be said of the 
usual cont-inuous current equipment. 

6. Finally the manipulation of the cars is greatly simplified by 
the constancy of speed, which in thi s connection is a decided ad­
vantage. All the motorman has to do is to sta rt hi s car and bring 
it up to speed. The car itself will do the rest until it is stopped by 
the application of the brake. The concatenated motor control, 
although showing a slightly better effici ency during sta rting, makes 
the controlling apparatus more complicated, and it is therefore 
preferable in most cases to adhere to the ordinary r esista nce con­
trol, which has really showed up to be pretty efficient afte r all. 

7. The incr,: ased voltage admissibl e for alternating current sys­
tems reduces the di:rr1 ensions of the lin e wires. If carried beyond 
a certain point the installation will, however, have to be increased. 
In cases where the energy used is so large that it ca nn ot be taken 
off the line at voltages below 1000 volts, alternating current be­
comes a necessitv. I believe that 100-150 amps. per contact device 
is just about th; maximum permissible, although I know that in 
so me cases, especially in America, as much as 300 amps. have been 
taken off by one trolley wheel. 

8. The transformation of the high voltage alternating current s 
universally used for transmission on lon g roads into continuous 
current mean s the installation of rotary converter sub-stations. 
For transformation into alternating currents stationary tran s­
formers are used. ·which do not call for any parti cular attendance, 
and having no rotating parts do not show any deterioration from 
use. 

Concluding, I might now make the following few general re­
marks regarding the applicability of the two systems fo r traction 
purposes: 

Both systems are probably capable of sa ti sfac torily doing the 
work demanded by any traction problem. I therefore r epeat that 
each case ought to be studied for it self in order to find out which 
system prese nts the greater advantages. 

Very irregular profile and frequent stops, especially if combined 
wi th greatly Yarying si,eeds, as found, for instan ce. in congested 
city stree t traffic. make a lin e generally m ore suitable for con­
tinuous current, whilst a regular profile, even in th e case of steep 
grades and long runs between stations, would make it better fitted 
for alternating currents. 

Those cases are rare, however, which allow of an a priori de­
cis ion in this respect, and I believe that a di scussio n on the merit s 
of the two systems in general is a diffi cult thin g. 

What I would like to call your attention to is the fact that the 
Burgdorf-Thun Railway answers a whole seri es of questions re­
latin g to the application of three-pha se alternating current to 
electric traction, and proves without doubt th e possibility of re­
placing th e present steam locomotive by electrically-driven 

vehicles. This, of course, is of special interest to countries like 
Switze rland possessing natura l resources in the way of water 
power, but large coal fields may also be put to better use by erect ­
ing electric central stations in their immediate neighborhood and 
transmitting the energy thus generated electrically to th e plac~. 
where it will be used on the cars. 

B. J. Arnold Selected as Consulting Engineer of the 
Chicago Local Transportation Committee 

The local transportation committee of the Chicago City Council 
has had under consideration for some time the appointment of an. 
expert in technical matters relating to street rai lways to report 
on questions upon which the committee and Counci l need enginec:-­
ing advice in connection with the terms of franchise extensions. 
The selection of such an expert was of course a matter of great 
importance, as it was recognized that the ability and honesty of 
the engin eer selected would greatly influence the street railway 
futur e of Chicago. It was with rr.uch approval then, on May :J2, 

that the announcement was received of the committee's -decision to 
recommend the apointment of Bion J. Arnold, of Chicago. This 
action was subj ect to ratifi cation by the Council , and on Monday, 
May 26, a resolution confirming the committee's report was 
passed. 

Mr. Arnold has a large task before him, but is abundantly ca­
pable of handling it, as he ha s had large experience with important 
railway question s. Probably no man could have been chosen who 
would have been more acceptab le to all parties concern ed. Mr. 
Arnold's honesty and fai rn ess are recognized by all who are 
acqua inted with his per sonal and professional car.eer, and hi s stand­
ing as an engineer will insure respectful consideration for his 
recommendations. 

It is Mr. A rnold's intention to give this work much of hi s per­
sonal time, and to employ a corps of speciali sts to assist him in 
some of the matter s to be taken up. All of the chief assistants 
employed will be men of standin g. Indeed, in view of the volume 
of work that must be done within a shor t time it will be necessary 
to establish a large t empora;ry organizat ion or bureau. 
. A_mong other things he i~lto ·report. ~ general sch~me of reorg~n-
1zat1on of dow-ntown term11al s to relieve congestion and provide 
fo r the city's growth fo r n any years to come. This will include 
recommendations as to subways, and alterations in the Union E le­
vated lo op . Estimates are also to be made as to the cost of over ­
hauling and altering present systems to give the city the best possi­
ble surface lin es, together with estimates on the probable future re­
ceipts of the street railway systems. He is to report on the feasi­
bi lity of a conduit trolley system fo r Chicago, similar to that us,~d 
i:i New York and Washington, and the cost of such construction for 
the lines in the heart of the city. Among other things upon which 
reports are to be made are the abandonment of the present practice 
of running long trains; a uni ver sal sys tem of transfers; an estimate 
of the value of all lines the franchises of which do not expire m 
1903: the desirability of through routes as against downtown ter­
minals : the advisab ility of the joint use of tracks by different com­
panies; the prevention of electrolysis; cost and desirability of lay­
ing cement roadbeds: cost of operation and earnings of the pres­
ent street railway companies: capitalization of the present com­
panies; value of present plants; number of passengers carried 
during different hours of the day; the wages paid employees, and 
rules under which they work; a design of rail to be used in the 
future. 

Along with the question of the feasibility of t he underground 
trolley in Chicago is that of enlarging the sewers, for it is admitted­
ly impossible to operate such a system with any degree of regular­
ity in Chicago unless better drainage is provided than is common 
with the present cable conduit s. In connect ion with possible sub­
ways for the downtown di stri ct and the rearrangement of down­
town terminals Mr. A rn old's task will require· not only clo se ana ly­
sis of condition s, but far-seeing _judgment as to future growth of 
the city and the city's traffic. 

Proposed Combination of Jersey Traction Companies 

There is talk of a combination, through a holding company, of 
all the electric traction and all the electric light companies in 
New J ersey. Such a co mbination would represent a capitalizatio n 
of abo ut $100,000,000. President E . F. C. Young, of the No rth 
J ersey Street Railroad Company, is quoted as saying that the plan 
has been discussed, but that no definite steps have been taken. 
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Electric Traction in England* 

BY PHILIP DAWSON 

The real advent of electric traction in England may be said to 
date back to the open ing of the Bri stol line in 1895. The Bristol 
electric tramways, although not by any m ean s the first opened, 
was the first electric lin e which was commercially successful from 
the beginning. Since that date co nstant progress has been made, 
so that at the pre sent time there are eighty-five electric tramways 
and railways in actual operation, while there are over one hundred 
tramways and light railways under construction o r conversion, 
which are intended to be worked electrically. The following 
figures g ive a very good idea of the state of things at the present 
day: 

ELECTRIC TRAMWAYS AND R AILWAYS IN THR U NITED KINGDOM 

R oute Mileage Track Mileage Number of Cars 

Constructed (approximately)_ •••• ••• SW 1,300 4,000 
Under construction •••••• .•••••••••• 600 900 800 
Authorized and about to be con 

structed ..•••••••••••••••• ••...•• . 1,000 1,400 

Total •••••••••••••••••• •... 2,400 3,600 4.800 

I hav e compiled a se ries of tables whi ch I thought would be of 
interest to you, and would give you an idea of the cost of installa­
t ion and operation, as well as of the probabl e results which may be 
expected. I have also compiled so me fi gures showing the in­
crease of traffic which takes place when electric traction is intro­
duced, and the rapid growth of electric traction. This system has 
not only bee n applied with remarkable success in the United 
States and on the Cont inent of Europe, but it has within the la st 
six year s fou nd great favor in our country, and the importance 
which it has attained may be gauged by the capita l which ha s 
already bee n invested in it. 

In 1896 the total capital invested in electric undertakings in this 
country was about £6,000,000. No corporation had at that time 
TABLE I.- N 1nv Yo RK CITY SuRF • CE LI NES (FROM STREET RAILW AY J ou1<NAL).­

PoruLATION, 3,370,000 

1901 l!l00 1899 1898 

Miles of trac k •.•.• • • ..••.•••••••.....• 963 952 930 914 
Passengers carried .•• •••••...•• ..•.• .•. 871,799,558 816,661,361 75.3,740,052 679 ,!167,283 
Car miles ope rated.. .... ...... • • . •. 110,557,911 112,361,704 112,671,413 105,797,835 
Car miles per mile of track . •..••.. • •••. 114,800 118,000 121,100 115,800 
Passenge rs carri ed per mile of track ••• _ 905,000 858,000 810,000 744,000 
Number of times population ca rried ••• • 260 240 220 200 

TABLE JI. - GEOWTH OF PASSENG ER TRAFFIC ON NEW YORK SURFACE LI NES 
Approximate 

1890 ••••.• •.• •.• ....• , ····· ········-···· 224,0uO,COO 
I 891... •• . • • . ••• • . . . . . . • • • . • .. •. • • . • • . . . 238,000,000 

1b9:3 .• .•...••••• _ ..... ·-... ••••• •• •• •• .• 265,000,000 Period of ch3:ngii;ig moti.ve power 
1892 •. .•••••••.•. .•.•. -- · ······ ········· 268,000,000} 

189-L. ••••. • . ••• •••... . ••• •••••• •••. .. 263,000,000 and comohdat10n of Imes, 
1895 •••••••• •• ••• •••••.••. .•. •·•••. ••.•• 263,000,000 
1896... ••• . •• ..•.•. ... . . . . •. •• . . •. . . . .. . 320,000,000 
1897 .•• •.••••.••.•..... _.... . . . . • • • • . . • • 380,000,000 
1898 . _.... . . . . •• • • • . • . . • •• •• • . . •. • • • •••• 400,000,000 
1899 .•..•••••••..••.••. .•... • •••• •. ••••• 465,000,000 
1900. ••. • • •• • ••• • ••• •• •• . . . . • . ••••.... •• 559,000,000 

TABLE 111.-APPROXIMATE CAPITALIZ ATION OF ELECTR IC T RAM WAYS 

NAME 

Birkenhead •••• •.•• .••..•. . ••••.• •••• 
Blackb urn ..•••••• ••....• .••••••••.• ,. 
Blackpool & Fleetwood ••••••.••..... 
Brad ford .•••• ••••• ••• •.•.•.•••••••••• 
Bristol. ••••••• •.••.•...• •• ••.••••••.• 
Covent ry ••.••• ••••••.•••••• •• •.••• •• 
Do~er •. .••••.••••••••••••••••• •.•••• 
Dublin U nited •••••.••.••...••• . • •••• 
Glasgow ••••••••••••....••••••....•• • 
Halifax •••••• •••••.•.• •.•.•••• •••.••• 
Huddersfield, •••••• .... ••••.•.••• •••• 
Hull. ••••••••••• • ••.•.•• • ..•••••••••• 
Leeds .••••••••.•.••.••. ....•• •••• •• •• 
Liverpool. ••• •... ••••• •• • •.•• •••••••• 
London United ••••••••..•••••• •••..• 
Mancheste r •••• •••••• ____ .•.... = ••••• 
Norwich .•• ••• •••••• • ••.••••••..•••.. 
Portsmouth .• ••••••..••••....••••••.• 
Sheffield ••••••••.•••• ••••• ••••.•••.•• 
Cent ral Lond on •••. •....••••••••• .••• 
Cit y & South London ••••••••••••• ••• 
Liverpool Overhead •••.•• •••••• .••••• 

CAl'!TALI ZAT ION 
• l Milesof 

Populat10n Route , __ T_o_t_a_l __ P_e_r_ l\_1_il_e_of 

Route 

110,926 
137,000 

279,767 
321,908 
73,000 
44,000 

252,239 
762,000 
106,000 
95,000 

2:0,620 
428,95:3 
684,947 

. 543~969 
111,720 
189,160 
400,000 

11 
4 
9 

25 
28½ 
10½ 
3½ 

45 
20 
18½ 
20 
9½ 

25 
66 
13 
75 
14.4 
15 
18 
6.5 
6.0 
2.5 

112,000 10,000 
225,000 56,()0() 
190,000 21,000 
338,000 14,000 
960,000 34,000 
130,000 12.000 
38,000 11,000 

1,715.000 38,000 
l,bSl,000 st,ooo 

117,000 9 000 
266,000 13,00o 
270,000 28,000 
217,000 9,000 

1,084,000 16,000 
494,000 

I 
38,000 

900,000 12,0()() 
330,000 23,0()() 
602,000 40,000 
232,000 13,000 

3,550,000 546,000 
2,081,000 347,ooo 

70!1,000 318,0uo 

invested any money in that branch. At the end of last year the 
total capital invested by private companies exceeded £40,000,000, 

• Delivered by request before the_ tramwa;vs committee of the 11iorthampton 
Corporation, 

and municipalities had invested over £n,ooo,ooo, making a total 
investment of over £51,000,000. The schemes of power distribu­
tion, may for our purposes, be also counted in, as a large number 
of them will undoubtedly supply electric current for traction pur­
poses. The capital which has already been raised for such under­
takings amounts to nearly £20,000,000. If we take into considera­
tion the new tube railways , and the conv·ersion of the Metropolitan 
and District Railway to electric traction , which that successful 
Ameri can financier, M r. Yerkes, has now in hand, we shall have 
to add another £20,000,000; it will thus be seen that, taking all the 
power di stribution and traction schemes which are now either 
compl eted or under construction, the total amount of money 
invested reac hes nearly £100,000,000. Taking the capital ex­
pended on electric light undertakings, we find that the . municipal­
ities have spent , in round fi gures, £100,000,000, and private com­
panies £28,000,000. It will be seen from these figures that the 
~ubj ect which I am considerin g to-night is therefore a very im­
portant one. The enormous increase of electric traction in the 
U nited States is remarkable; thus , while in 1894, of the total tram­
way systems in America, amountin g to nearly 13,000 miles, 9000 
miles were operated electrically. At the present moment over 
20,000 miles are operated elec trically , and approximately, 6o,ooo 
cars are in operation. 

The t otal station capacity in kilowatts installed for lighting and 
tracti on purposes in the United Kingdom amounts to above 
500,000 k~. and that at present being installed in the neighbor­
hood of 150,000 more. The total station capacity installed in Lon­
do n fo r a ll purposes is not much over 100,000 kw. This sounds 
large, but if we co mpare these figures to those of New Y ork City 
we find that New York has nearly 250,000 kw. 

You may be interested to have some fi gures showing what sur­
face lines or tramways have done in other town s. Taking New 

TA BLE IV.-APPROX!MATE COST OP VA RIOUS PARTS OF ELECTRIC T RACTION 
SvsTEM 

Approximate Cost of Mod ern Power Plan t per Kw Installed . 
£ s. d. £ s. d. 

Buildings............. ....... ............ ...... ...... 4 0 0 to 16 0 0 
Boilers • •••••• ••••••. •• • • ••••• ••••••• ••••.. •••••• •••• 2 0 0 to 5 0 0 
Steam and water piping and feed pumps.. .... ........ 0 12 0 to 3 0 0 
S team engines and condensers........................ 3 0 0 to 11 0 0 
Dynamos and switchboards.......................... 2 10 0 to 12 0 0 

Total cost of power plant, not including building ••••••••••••••••••...• £25 to £35 
Approximate Cost of R olling stock 

Max imum traction trucks per se t •.••••••••••.•.••••.....••••••..•..• 
Ordinary bogie trucks per set. • •• •. ..•••••••••••••••••••........••••• 
Standard four.wheel truck ••••..•• •• •. •••••.•••••••.•••••.••••••.•••• 
Extra long truck •••••••••••••• •• .• ••..•..••••••••••.•••..••..•••••• 
Double deck car bodies •••••••••••••••••••••••••••••• -··· • ..••.•••••• £220 to 
Single•deek car bodies............................................... 210 to 
Double•motor equipment, including resistances and controllers • • ••••• 260 to 
Single•car motor, 15-a0 hp..... .. .............. ••• .• ••••• •.•••••••.•. 75 to 

Cost of Track Laying. 

£130 
125 
70 
75 

300 
265 
320 
120 

Cost per mile of single track, 4 ft. 8½ in. gauge, 100.lb. rails wood or 
g ranite paving, including necessary electrical bonding . •••••••••• £5,500 to £6,500 

Overhead Work. 
Cost per mile, three•seclion tubular poles, standard braekets, 1/ 0 trolley wire. 
D oub le trolley wire on side b rackets .••..••••••••••••••...•••••••••••••• .£1,100-1,400 
Double trolley wire on span wire........................................ 1,700-2,000 
D ouble trolley wire on centre brackets................................... 1,300-1,500 

~l~:l: :;~N:~ ;/;:; :~~~ ~~~~~~~:::::::: :::: :::::::::::::::· :::: :::. :: :: t~88=t~ 
York City with a population of 3,370,000, we find that the tram­
ways carry the total population 260 times every year; for more 
detail s. and to show the rapid increase in tra'ffic due to the electri­
ficati on of the New York line, I would r efer you to Tables I. and 
II. , fro m which you will see that within the last five years the 
traffic has m ore than doubled. Taking into consideration the 
elevated roads and the va ri ous outlying districts which make up 
Greater New York, we have a population, in round figures, of 
3,500,000, and the tramways and elevated railway systems carry 1200 
million passengers per annum, or, in other words, the total popu­
lation of New York is carried once a day. Comparing these 
figures with what is obtained in London, we find that the tramway 
omnibuses and Metropolitan lin es only carry from 60 per cent to 
70 per cent of the population of Greater London every day, from 
which it is evident that the inhabitants of London do not move 
r,bout as much as tho:.e of New York. This may poss ibly be at­
tributed to the difference of temperament and the different mode 
of conduct ing business. The total length o·f the L ondon tramway 
system is, in round fi gures, 140 miles. A very important point, 
and one which has to be considered when co mparing financial re­
sults obtained in England and America, is the average fare per 
passenger carried. It appears that the average amount paid per 
passenger on the. different London transit systems is approxi­
mately 1 ½d., whereas in N ew York there is a uniform fare of 5 
cents, or 2½d. It i_s evident from this that lines which would pay 
ve ry well in America might not pay in England. Besides this fact , 
there is another one which has to be considered, viz.: that the 
difference between the income and the actual expenses in"curred 
by the working population of this country is a much smaller 
quantity than that which is at the disposal of the Ai:i-ierican work-
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man, and that it is, therefore, probable that whilst the American 
will travel on an elec tric car for a very short distance, and when­
eve r he gets a chance, the English workman will only travel when 
he is forced to do so. 

TABLE VI. - BOUIIAIX-TOURCOI ND ELECTRIC TRAMWAY S 

Increase in P .. ssengers Carried 

18117 ••••••·••••·•• ••••·•••••••· ·•••·•••••·· ·••• •••••• •• •.••••.• 
18!l8 •••••••••••••••• •·••••••••• ········•··· •.•. •••••••• . · ··••·• 
1899 .••••• ••••••·•••••••·•••••• ••• ••• •··· •••. •••••••• •••••••••• 
1900 .••.• •••••••••• •••••••••••••••••••••. , ••.•••. .••••••• •••...• 

4 484 025 
4:m1:080 
5,31J5,500 
7, l~0,420 

30 klmts. of route at end of Dece mber, l!lOO 
R a tio of Expenses to Receipts 

)895 •• ..•.•••. ••••••.•••••••••• ••••••••..• •••••...•••.•••. .. . li5 per cen t 
1896 •... ... ...... ... .••• ... ...••.• .• ••... . •.• .•• •.. . .• .• . . . . • 58 " 
1897 .. . ••• : •••••••.•••• ·-·· ••. ..••. •• ••• ....•••...•• ••••••·• 56 
1898 .•••• .. • . ••••••••.••.••••••..•••••••... . ...• ••• ••.••• ••••• 54.8 
1899 ••••••••••••.•••••.•••••••...•••••.•••. •• •• ••• •.••....•.• 5.3.5 
1900 •••••• •• ...• ...••• . ••. •••. ·••••••• · ··•· • •••· . •••• ···• •... 54.6 

Population, 204,()()(). 

It may be interes tin g to you to examine th e probable costs of 
elec Lri c in stallation, and for thi s purpose I have prepared some 
tables, from which I will give some extracts. It will be evident, 
fro m a g lance at Table III. , that there is a very large variation of 
the capitali zation per mile of route. It is also evident that the 
smaller the system the less will be the cos t per mil e of route, pro­
vided th e general conditions are favorable. It will be seen that 
the total expenditure varies from a minimum of £9,000 per mile 
oi route in the case of Leeds and Halifax to respectively £56,000 
and £84,000 in the case of Blackburn and Glasgow. A s regards 
:nain lines, railways , such as the Liverpool Overhead a nd the 
London Tube, the capital expenditure must be very much heav ier, 
and has r eached, in the case of the Central London Railway, over 
ha lf a million per mile of route. It may be stated that, for esti­
mating purposes, th e very b est system, includin g power stat ion, 
track, car, overhead wor.k, feed ers, etc. , should be in stall ed for 
from £1 5,000 to £20,000 per mil e of route. 

It may interest you to have an idea of how this total cost is 
made up, and for thi s purpose I have made o ut Table IV., from 
which vou will see that the total cost of the power station can be 
safe ly 

0

taken at £30 per kw insta lled, a nd that as regards the 
motor cars , a figure of £ 750 is a safe one to es timate on. For the 
permanent way with standa rd gauge and for h eayy rails, such as 
a re now n early always adopted. £6,000 per mile of sing le track 
should be allowed. As r egards the oYerhead construction, a figure 
of from £1,500 to £2,000 per mile of route is a safe one to esti­
mate on. It must , howeYer, be pointed out that all these fi gures 
can be used for roughly approximting costs and preliminary 
estimat es only, as the condition s that obtain may con siderably 
influence the total cost. It is only by a traction expert examining 
these conditi on" in the light of hi s exper ience that a real idea of 
the total capit al which wi ll eventua lly haYe to be expended, can 
be obtained. -

In inves tigat in g the questi o n of how mu ch money can be 
properly inves ted, it is necessary to ascertain the probable re­
ce ipt s and expenditure, and for thi s purpose I have prepared Table. 
V . It will be seen that the population, in the cases given , is car­
ri ed from sixty-fin t o 180 times a year. The r eceipts per h ead of 

TABLE VII 

P ASSE N GERS CARRIED PE R ANN U ~I 
MILE O F RO UT E 

OPEN 

18!)8 1899 1900 1898 . 1899 1900 
i --- --- - - · --

Blackpool Corpora tion.. 2,279,20!) 2,881,027 3,42 1,736 
Blackpool & Fleetwood Opened July 1,782,683 1,831,531 • • •• 
Cork ••••••.••••• • •.••• Opened Dece mter 4,744,528 5,137,141 •••• I 
Dover................. 787,745 2,170,590 2,437,863 3½ 
H alifax................ Opened June 2,594,478 7,308,098 
Leeds • • •••. •••••.. •. •• 15,620,985 24,237,440 27,634,105 21. 75 
Livcrp,,ol . .. ...•.•.•• •• Opened November 63,771,450 82,367,958 

4 6 
8 8 

8,25 9 
4½ 4½ 

6.33 11.125 
23 26 
78 82 

population vary, in the fi gures I g ive , betwee n s s. and 19s. 1,e1 
head. It wi ll be see n that the receipts per mile of route vary be· 
tween £2,200 a nd £7,300. Th e ave rage far e per passenge r va ri es 
from .98d. to r.62d. , and the ratio of o peratin g expenses to rece ipt s 
ft om 49 per cent to 85 per cent. I g ive, in Table V I. , som e fi gures 
for electric system s in the north of Fra nce, and it shows th e r apid 
increase in traffic and the decrease in ratio o f expense s to rece ipt s. 
Table VII. gives the increase of passengers carrh:d in the ca se of 
f,o m c Briti sh el <' ct ri c tramways ; it wi ll be seen, fo r in stan ce, that 
i11 the case of th e Dover elec tri c tramways the passengers hav e 
more than trebled within the last three years. In thi s conn ec tion 
the fi gures a.; r egard s the city o f Berlin , with a populati on of 
1 8ro ooo may be of inte rest. Th e tramways which have no w been 
c~nv~rte~I entirely to electric traction carried 188,000,000 passen­
ge rs in 1899, as against 306,000,000 in 1901. T o g ive you an idea 
of the to ta l amuunt of power which will have to be installed , I 
have compiled Tables VIII., IX. and X. From Tabl e VIII. the 
amount of power per car mile run can be ascertained. I m ay sta te 
here that, fo r ro ugh estimating .purposes, it is safe to take one 
B. 0 . T. unit per car mil e for the conditions which g enera lly 
o btain in thi s co untry. Tables IX. and X . sh ow the amount of 
power installed in Yarious Germ an and Briti sh station s per m otor 
ca t· operat ed , and per mile of route. F o r ro ugh estimatin g pur­
poses, it may fai rly be said that approximately IO kw per ca r 
operated should , under normal conditi ons, prov e sufficie nt. 

The question of layi ng down a proper power station which will 
econom ical ly supp ly <'lcctricity for traction purposes, is a ve ry 
important one, a nd as the condi tio ns that o btain in traction a re 
entirely differ ent from tho se which arc met with in li ghtin g work , 
a sta tion e minently well designed for lighting purposes will 
genera lly be un economical for traction work. E lectricity has be<: n 
use d com mercially for li ghtin g during the last twenty years, bu t 

T AB L E VI II 

AME 

Aix.Ja.Chapelle . • •••• . . ..• • . •• • .. • . •• 
Hamburg •.••••... • •••• ... .•••• ••...• 
Brussels-La Petite Espinette •••••••• 
Glasgow .•••••••••••. . ..••••• •• •••••. 
Bristol ••••••••••..•••.••••.•••..•••• 

A B fT Average Lbs. o f 
Maximum verage . o . ?peed Coal er 

G d Units per Miles p er l Car-, "·11e ra e Car.Mile H our M 

1 in 11 

1·r~·25 
1 in 14 
1 in 15 

--- ---
8 1 3.5 to G.!l 

6 to 12 3.21 
16 4.6 to 4.!I 
6 8 
8 7 

the amount of pow er used for generatin°g purpos es would no t be 
excess ive , even if . electric light s were t o sup ersede all oth er 
methods of illnmination. The hours during whi ch light is required 
eve ry day are restricted, and th e ge nerating plant has to be irll c 
th e greater portion of the twenty-four hours, hence even with t he 
most careful study of the conditi ons that obtain, it is gen erally 
impossible to lay clown a purely lighting plant which can pruduc<: 
electric ity at a ll economica lly. The load on a station used only for 
li ghtin g is very uneven, increasing from an in significant amount 
most of the clay to a ve ry heavy demand for a few h ours in the 
evening. Furth ermore, the demand in winter and in summer 
is very different , and the maximum load in winter may attain pro­
port ions neces sitating a plant which wi ll li e idl e most of the year. 
The»e co ndit ions call for a large number of unit s of varyin g size s, 
~•nd it is often essential to have as small a first outlay as possible, as 
1:0 economy in ,vo rkin g ca n make up for the loss due t o the capital 
which lies unproductive for relatively long peri ods, and fo r the 
waste due to maintainin g steam and keepin g the engines hot. 
Thi s account fo r the heavy price which we have to pay fo r our 
electric · lig hting. 

The ex ten io ns in the use s of electri city h ave naturally in­
fluenced the des ign of the power house. Electric light was the 
fir st comer, and the plants laid down were as far a s pos sible 
designed to fulfil the spec ial co ndition s required in li ghtin g. Thus 

T A BLE V 
-

I N o. of 
Popu• Miles of Passengers I 

Passengers T imes N AME lauon. Route Carried Carried per Pop. was Mile of Route Carried 

- --

Bristol •••••. ..• ••..••.• •• . . 329,000 28 26,!l72,000 !)60,000 82 
Co,k .. .................. ·· 1 75,000 10 5,137,000 514,000 68 
Dover •••••••••••• ••••• .•••• 42,000 3 2,710,000 003,000 li5 
Dublin United ••• •.. ••••••• 252,000 45 45,165,000 1,000,000 180 
H alifax ••..•••.......•••••• lOIJ,000 13.5 !l.430,000 700,000 80 
Hartlepool ••••••••...••...• 23,000 5.0 2,130,000 426,000 !)3 
Hull .•••• ••••• .•••.•••••• •• 241,000 ti½ Hl,350,000 2,040,000 80 
Leeks 42!l,OOO 25 311,240,000 1,570,000 9'..! 
Liverµool •••.••••••• • • • •.•• 685,000 66 93,768,000 1,420,000 1:-17 
Middlesbro'-Stcckton !) 8,78.3,000 !176.(HIO 
Norwich ••••••.•••••• : ::::: 1i2;<iii, 14.4 7,816 000 542,000 ··10 
Blackpool .•••••.••.•••. •... 47,000 9.5 4,912,000 517,1100 104 

Receipts T otal P eceipts Receipts 

Receipts per Cap. per Mile per 
of R oute Car.~lile 

---

£ s. d. 

I 

d. 
165,115 10 5,!lllO ·1·2 21,875 6 2,:wo 
11,141 5 3,7"00 10.0 

241,825 

I 

10 5,400 ----
39,383 7 2,900 13.3 
12.266 11 2,400 ----
80,118 I 8,400 10.5 

183,19!) !l 7,300 12.G 
455,530 18 6,!HIO 12.2 
47,211J . . 5,200 

i4 36,371i 6 2,500 
:-Jll,OfiO 14 3.:,llO 15.0 

A verage R atio of 
Rxpenses Fare per to Passenger R ece ipts 

---
d. , .. 

U 7 cfr 
1.02 (j3 
.!l8 85 

1.2H (j j 

1.00 77' 
1.38 ttJ 

.!l9 I\) 
1.1:? Ii) 
l.lii 711 
l.'-!!I Ii!) 
1.11 (i2 
1.62 5!) 

I 

I 

T ot .d 
nses E xpe 

£ 
110. 
13. 
~ ( 
I. 

7\15 
840 
097 
6!)2 
273 
557 
75-1 
40-2 
mi 
581 
163 
535 

161, 
30, 

7, 
3!1, 

121, 
:-1.30,l 
32. 
2'l,· 
HI, 

---------------- -·---· ·----· 
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up till quite recently, with the exception of those who, like myself, 
have grown up with electric traction, practically all electrical en­
g ineers who were not telegraph m en were lighting engineers. 
\Vhen electrie traction began to come into use many stati on s were 
consequently designed as th ough intended fo r li ghting. Indeed, 
it was not till elec tric tramways had been in operation some time 
that it was di scovered by cost ly expe ri ence th at what wa s right for 
electric lightin g was out o f place in traction work. A few 
moments' co nsideratio n wi ll show that thi s result was inevitab1e 
by reason of the widely different demands. An electric li ghtin g; 
station, as we haYe seen, only works for a comparativ ely sh ort 
time every day, and the load, though varying, is more or le:::~ 
steady. On the other hand, a traction plant works n early con­
tinuously, ~.nd the load is scarcely ner st eady for two consecutive 
minutes, due to cars sta rting and stoppin g. It is not an infrequent 
occurrence fo r a considerable number of cars to s tart simultan­
eously, thu s putting a h eavy overl oad on the genera tin g unit s. 
The capital expenditure in the case of a traction installation is 
much greate r than in the case of a li ghtin g plant, and the long 
h ours of wo rking render th e question of labor and fu el con­
sumpti on of the very first importance. The practice is n ow 
co ming in of designing stat ions to supply power for all purposes. 
\Vhcn this is done at the commencem ent a ve ry good station can 
be obtain ed, but where exi sting li ghtin g stations are utilized the 
r esult s are generally far from sat isfacto ry. This appears to have 
been genera lly ad mitt ed, and except when a new station designed 
for traction and lighting work was being laid down, special plants 
have been put down. A s examples I may give Glasgow, L eeds 
a nd Newport. In the case wh ere an old li ghting station exists 
and power is required for tractio n work, in nine cases out of ten 
there is but one thing to do, and that is, to install a n entirely n ew 
plant, with the possibl e excepti on of boilers, for the traction work. 
This method may appear drastic, but it is th e most economical in 
th e end. The whole question of ch eap power supply depends upon 
the station being properly laid out , so a, to adequately fulfil the 
conditions requir ed, and to secure as g ood a load facto r as pos­
,- ible. It m ay be well to state h ere that by load fac tor is under­
Mood the ratio of the actual B. of T . unit s m ea sured at the 
switchboard in the power stat ion to the amount which would be 
generated if the plant ra n continuou sly at the maximum load 
which it is at any time called upon for. Table XI. sh ows how 
mu ch importance attache s to getting a hi gh load factor. 

T ABLE IX.-G ERMAN Pow1rn ST ATION. 

V 
-0 

"' 

" C: 

"' i 

Bochum__________ ____ 1.20 
Port mun d ____________ 

1

1.25 

P la nen -- - --- ·· -------- 1.20 
H order_ ____ _______ ___ 1.14 
Coblen t z_ ____________ - -- · 

"' u 
0 

0 
~ 
0 

" .0 
E 
:, 

z 

Total S ta-
NAM E tion Capa-

city Kw. 

llristoL _______________ __ 2,000 
Dover _______ ___________ 200 
Dublin United ____ __ ____ 3,000 
Halifax 600 
Liverpool 7,200 
L on·do n United _________ a;ooo 

0 

" .0 
e 
:, 
z 

400 
375 
144 
300 
300 

TABLE X 

Total Track 
Length 

52 
4.5 
74 

15.25 
114 
26 

No. of 
M otor 
Cars 

200 
16 

240 
42 

441 
150 

12 4.1 
28 5.5 
32 7.7 
25 8 

T OTAL STATION 
CArACITY 

Per Mile Per Mo-
of Track to r Car 

---
38 10 
44 12 
40 12.5 

39.4 

I 
14 

63.2 16.3 
77 13.3 

It is evident that a lighting load by itself can under no co n­
ditions be favorab le to a good load facto r. It need hardly be 
pointed out that before proceeding to lay down the sta tion the 
question of what load factor can be secured sho uld be most 
thoroughly investigated. 

It ha s been assumed by many that where free water power is 
available electrical energy can be generated very cheaply, this, 
however, is now always the case, as the capital required to harness 
the water power is often so great as to more than outweigh the 
saving in cost of production. Thus the electrical energy gen­
erated at Rheinfelden, at Zurich, and according to Mr. Kearshaw , 
even at Buffalo, rosts more than it would if generated in the coal­
fields of E ngland in large centr;il ?tation? b;v steam power. In the 

case of Zurich, the city engineer stated to m e th at notwithstanding 
the high cost of fu el (Frs. 30-35 a ton), the only way to cheapen 
th e cost of production was to increase the st eam plant, which at the 
present m om ent generates electrical energy approximately at five·· 
eighths what it costs t o do it by water power. In thi s connection 
I have inserted a table of the price of selling electrical energy at 
Buffalo, as supplied from Niagara-it will be see n here that for 
am ounts exceedin'g 80,000 unit s per annum the price charged is 
less than one-third; when we compare thi s to T able XIII., which 
gives some of the pri ces charged for electrical energy for traetion 
purposes, it is remarkabl e that, under the hi gh rat es charged for 
elec trical energy, elec tric tramways should be able to exist , except 
where they generate their own supply of power. Table XIV. gives 
so m e very interestin g r esults of the Leeds Tramways; it will be 
see n that the cost of power, which does not include sinking fund 
o r int erest, is very low, and that th e results generally obtained are 
most sati sfactory. 

TRACTION SYSTEMS 

If we neglect th e method of working by means of accumulators 
carried on the car it self, which has be en abandoned, there are 
three m ethods of operating an electric tramway, all similar in that 
current is generated at a central station and picked up by cars 
from a charged conductor. These syst ems of traction are known 

(a) The surface contact system. 
(b) The underground conduit system. 
(c) The overhead troll ey system. 
Of th ese th e last two are really the only practical methods in 

exist ence. 
(a) In the surface contact system , a number of contact studs are 

laid in the track, each stud containing a switch by means of which 
it can be connected to the feeders leading fr om the generating 
st ation. The switches are designed to be operated only when the 
car is over them, thi s being done by an automatic dev ice of which 
there are several varieties. Most of them are based upon the 
action of an electro-magnet. When the stud is not covered by the 
Lar, th e connection between th e stud and the feeder is supposed to 
be broken, and the stud should be dead and harmle ss. The car 
i;icks up the current fr om the stud by m ean s of a slipper, which is 
made rather longer than the di stance betw ee n the studs , so as to 
always make contact with one of them. 

This system while perfectly correct th eoretically cannot be said 
to have been a success commercially. In Paris a number of miles 
of track were equipped on thi s principle, but this system was 
fo und to be a complete failure; at present mo st of the lines in 
question are being converted to the overhead trolley system. 
There is only on e example of th e surface contact system in Eng­
lancl, and that is the experimental line which has just been put in 
by the Lorain Steel Co mpany at \Volverhampton. 

The chief obj ections to th e system are: 
I. There is alway s a possibility th at on e of the automatic 

switch es may fa il t o ac t , with the result that a stud will be left 
energized after the car h as passed. 

2. The studs mu st project to a ce rtain di stan ce above the level 
of the road, or else the coll ec to r on the car will not make con­
t~ct without ru bbing 9 n the road- hence the studs must always 
offer som e obstruction to ordinary traffic. 

3. There is considerable loss through lea kage from the studs. 
Practically the only thing that can be said in its favor is, it 

oln iates the necess ity of overhead wires, with their possible 
dangers without the terrible expe nse which is entailed by the con­
struction of an underg round conduit. 

(b) In the underg round conduit o r slo t syst em a conduit is con­
structed under the whole len g th of track, and contains the charged 
conducto rs from which the car collects current. Communication 
between the car and the interi or of the conduit is established 
through a narrow slot in the roof of the latter , which permits the 
collector carried by th e car to move along the conduit, and 
thereby making rubbing contact with the conductors. The con­
duit can be constructed with a sepat>ate slot rail in the center of 
the track, or under one of the track rails, which combines the 
offices of slot rails and track rail. The objection to this latter 
method is the difficulty experienced at points and crossings. This 
difficulty can, however, b e overcome by deflecting the conduit to 
the center of the track when points or crossings are encountered. 

Th e chief qualities required of a conduit are that it should have 
;,mple strength to r esist any tendency of the slot to close, and that 
it should be easily cleaned out. 

The chief objection to the conduit system is its very heavy 
fir st cost . and the amount of disturbance caused to ordinary traffic 
bv excavations which are necessary when building it. In 'the case 
o f the conduit of the Metropolitan Street Railway of New York 
the cost of construction came out at about £30,000 per mile of 
t!'~<.:~: \VW1 £9ndv.its special work is very expensive, not only in 
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fir st cost but in r epairs and maintenance, owing to the additi onal 
uumber of slot points and crossings. 

The principal advantages of th e system are: 
r. A n in sulated return can be used and the use of th e track 

rail s fo r thi s purpose di spensed with, thus avoiding bonding and 
<! ny possibility of elec trolys is. 

T ABLE XL-I NFLUENCE OF LOAD F ACTOR ON Co sT OF GE NERATION 

Local Fac tor 
Stat ion of a t Least 2,000•k w. Capaci ty 

Fuel a t 10s. 
P er Cent 

10 
Pe r T on 

.6 
15 •.....••••..•••• .• • • . ••• •••• .5 
~o ·· ·· ············· ··· ········ .4 
~5 
30 
35 
40 
45 
50 
60 
70 
90 

.35 •••• ••• ••• •• •• ••···•••••··•• 

.32 ••·• •• ••••••••••••••••••• ··· 

.3 
• ••••• ••·• •·· ••••• • · ·•••· •· • .26 ·· •·• • •••• • • •• • ••• • ••••••·· · · 

.25 

.24 ••••• ••• •••••••··•••·•··• •· • 
• •• ·•• •••· ..•• ••• ••••••• •••• .2'Z ••• •.. . .•• •• •••••••••• ••.... 
••••·• •••••••••••• •••• ••••· • .19 
•••••••.•• ... . •••••• ••·• •• •• .Hi 

T otal. 
l.0 
.,8 . 56 
.45 
.4 
.35 
.33 
.3 
.28 
.25 
.24 
J~3 

These costs do not include interest and sinkin g fund , but they 
do include maintenance and repa irs in the ge nera ting statio n. 

L OAD FACTORS USUALLY O BTAINE D 
P er Ce nt 

Ordinary town lig hting , with no motor load ••••••••••• •••• •• - ••• ••..•••••••• 
Lighting g oods yards a nd railway lighting genera ll y .. ·····-······ ••• •••••. 
Cotton mill s and ordin a ry eng inee ring works, workir,g in day t ,me only .• ••• •• 

" " '' working double shi fts _________ _ 

10 
15- 20 
:!5- 30 
35-45 

Coal mines under favorable circ umsta nces ___ • •• · ···· --- •• ____ - ······ · --··.-· 40 
15-30 Traction ________ --·· ____ --- · •• •• --···· ______ - · ·· ·· -· ---· __ __ - - ····_----·-- - -

TABLE XII.- R ATES CHARGED TO O RDINARY Co NsUM ERs nv THE CATARACT Pow,: R 
AND CO ND UI T COMPA NY 

}:~ ~~\:~ ~~
1:is Proolt~~t·.-i,~;-;;;.;~;-h:-_-_:::::::::::·_-_-_::::-_-_:::::::: 

2000 '" •• 3000 " " ······ -- ····- -··· ·- - ·- · ------ -· 
:i'.ooo " 5:000 " -- -···-·----- · -- ------- --- ····-
5,000 •• 10,000 " -- -·--··----------- - -- ---- -----

10,000 " 20,000 " -- -- ··-· ··· - -·· -· ·-· -·· ·-- -- - --
20,000 " 40,000 " - -· · · · ··-- · --- · ·· - ---·-·---···-
40,000 " 80,000 " · -· · --- · ----- --- ----··-----·---
80,000 " 200,000 " ---·--·-· -- - ···------··-··-·---

1 per u nit 
0.75 " 
0.60 " 
0.50 
U.40 
0. 375 " 
0.35 
0.33 
0.32 

T ABLE X lll.-PRICES PAID DY TRAM WAYS FOR E LECTRIC P OWER 
Supplying Sta tion Tra mway 

~l;~\\~~~•:la~:.-.-.-::: ::: :: ::::::: ::::: ::::: ::: : : ::::: ~/; ~ i uuth
11 E ir;fo~~j~~n. 

Ashton-under-Lyne, 4.5d·--·--------------·-- · -·-· ___ _ Oldh a m , A shton and H yde . 
Cheltenh a m, 2.0d·------ - --·-- ··--··· · --·-· ·-·- - ·---· -Ch eltenha m T1 amway Comp-iny. 
H amburg Lig hting Compa ny, 1.0d .. ••. ______ • ___ ____ _ H amburg Tra mwa y Company. 
Geneva Corporation, 1.0d _______ __ ____ __ ____ -- · ··· ____ Geneva T ram way Compa n y. 

2. It is not necessary to have overh ead t rolley wires, and thus 
any dan ger from their presence is done away with. 

The system is a thoroughly sound one, and has operated with 
1,erfect success commercially in several citi es in the U nited States 
and Continent. 

(c) The overh ead t roll ey syst em is the one whi ch is almost 
unive r sally used for tramways and light railways, and it is very 
doubtful if engin eers would eve r install any oth er system, except 
under special circumstances. \Nher e such has been the case, how­
ev er, it will usually be fo und that the reason why the ove rhead 
system was not em ployed, was because the city authoriti es would 
'1,ot grant pe rmission to erect overhead wires. 

There are ve ry fe w r eal obj ec ti ons which ca n be urged ag ainst 
thi s system. Many people obj ec t t o the trolley wire on the g round 
of its appea rance, but thi s is a mat ter which is generally rem edied 
l,y use and fa milia ri ty; aft er a short time it is scarcely noticed. 

It lacks one advantage of the conduit syst em, viz.: th e in sulated 
return circuit , and special ca re in the bonding of the track is con­
~equently necessary. O f coUTse, it would be quite possible to have 
an insul ated return circuit overh ead, but the additional troubl e and 
t x pense of stringing double t rolley wires would complet ely swamp 
any sli ght advantage whi ch mi ght be ga ined th ere from. 

The r eal obj ection to the ove rhead wire is that there is always 
3 possibil ity, however sli ght , of it s breaka ge and fa ll. This, how­
ever, is a most infrequent event, and th ere are numerous safety 
devices t o prevent the possibility of any se rious acc ident should 
such a thing happen. 

On the other hand the syst em has conside rabl e adva ntages . It 
is much ch eaper than conduit construction, and putting down the 
lin e do t: s not cause nearly such di sturbance in th e streets. All t he 
insul ato rs, etc., are visible and accessibl e, thus fac ilitating and 
::.- heapening repairs and maintenance . 

E lec tric traction is having a conside ra bl e influence on the value 
c,f land, 3nd considerable areas which before the advent of electric 
t raction was a drug in th e market a re now b eing covered with 
bouses. Th e reason of this is that the rapi d transit f cilities 
a fforded by th e use of electricity enabl es peopl e to live ._ con­
siderably greater di st ances from their work than form erl) and 
bring the outlying suburbs into much closer touch with the center 
of business. It 1s in this expansion which is thus rendered pos-

sibl e th at we may look for a solution to the ever-present " housing" 
pro blem. 

TABLE X I V.-LEEDS CORPOR/,TION ELECTRIC TRAMWAYS 
(Year ended Ma rch 25th) 

1900 1901 

r~::\ :1:t~f1~~;:~~~.i:~~==:::::::::::::::::::::: £
63/fo5.iAi 5 £l3-J:tit65v 5 

Receip1s pe r car-mile . ____ ••• •• - - · · - -------· ····· 1 12.G2d . 12.77d. 
W orking expenses per car•mile . ___ _______ ___ • •••• 5.9id. 6.49d. 
R atio ot expenses to receip ts _____ ••• _-- · _--· •••• _ 47 .3 per cen t 50.8 pe r cent 
C os t of generation per B. O. T. unit._· -· - -·-··- - .82d. .67d . 
Tota l units gene ra ted_ . __ ··-·· - ··. _______ -- ·--- -· 1,095,231 2,452,741 
Supplied to a rc la mps, sh ed lighting, &c· --- ··- --- 59,682 190,251 

1- - --- - - f----- -
1,035,549 2,262,490 

E very part of the electric railway has rece ived the most careful 
study by those who are in teres ted in the subj ect, and at the 
pr esent day th ere is absolutely nothing experim ental about th e 
whole subject. A very large amount of experience has been 
gained, and eve ryth ing has been standardized, so that there need 
be no hesitation as to the resul ts whi ch will be obtained through 
the installati on o f the ordinary direct current system. I t cannot 
be urged too st ro ngly the importance of usin g the best mater ial 
in every branch of the system, and equippin g the line in a thor­
c ughly sound and solid manner. 

The increased capital expend iture is more than co unter­
talanced by the smoothness of workin g of the whole system and 
the freedom from accident , breakdown and such li ke. T he power 
1,lant especially sho uld be most ca refully des igned, so t hat , in the 
eve nt of extensio ns being required in th e future, these can be 
made in a prope r manner, so that the enl arged stat ion wi ll work 
economically and convcntient ly as a whole and not, as is some­
tim es the case, a s two separate stations side by side . . 

In conclusion, I would like to say a word upon t rac tio n on main 
line r ai lways. U ntil it may be sat isfactorily prov ed that electric 
traction will reduce the workin g expenses, it is ce rtain t hat no 
ra ilway company wi ll adopt it unless it is force d to. I do not 
personally beli eve th at any of the hi gh-sp eed railways which ar e 
proposed to-day can be financially successful fo r long-di sta nce 
traveling-it is expense rath er than time which will be the deter­
minin g fac to r. If railway com panies can g reatly increase their 
traffic by increased speed they can do so at once with out adoptin g 
electri c traction. T hus a t the present mo ment the P ennsylvania · 
R ailway Company are running trains at a schedul e speed of from 
seventy miles to eighty mil es an hour fo r lon g dista nces with 
heavy tra in s. W e are by no means near th e limit of speed of 
locomotives in thi s country-thus at the prese nt moment in 
France the N orth ern R ailway runs a distance of 184 miles in three 
l-,ours :rnd ten minutes, as compared to a di stance of 183½ mi les 
tet ween L ondon and r. l anchester run in fo ur hours and t en min­
t~e s-capital is e·asily obta in ed wh en a profit is assured. J.ong­
di star:ce elec tri c t raction is no doubt a fasc inating subject, but 
shoul d no t be at the present moment considered practi cal. I am 
convinced that we are entirely unprepared at the prese nt mom ent 
to un de rtake the el~ctrification of ma in lines, and it has not been 
~hown that it woul d pay if it we re done, and we r eally do not know 
how t <• do it. 

Given all the schemes which have bee n so far suggested. t here 
are such se rious obj ections that it is not probable th at anyone 
will be fo und ha rdy enough to carry them out. O n urban and 
subu rban lines th e case is ent irely diff erent , as I have so often 
said. T here t he t raffic is r eady-made, await ing g rea ter fa ciliti es 
whi ch elec tricity alone can furni sh. H ere there is k nowledge and 
<.xperi ence to point the way in whi ch th e work should be carri ed 
,.:- ut. 

•• 
London Looks to America for Relief 

A meri cans who believe that they have a monopoly on the over­
crowding of str e<" t ca rs as well as t he abuse of the manag ers of 
transportation lines will be surpri se d to learn that simi lar con­
ditions prevail in L ondon and many Contin enta l citi es. The daily 
press of London "welcom es A merican commercial invasion," and 
o ne influential jo urnal says of the London railways : "At present 
they are a publi c scandal and disgrace. The overcrowding is in­
decent. Th e carriages are li t t le better than cattl e trucks and the 
time kept the worst. possible. If A merican capital will de liver us 
from these things it dese rves to be blessed. " Nothing worse than 
this has been published by Amer ican yellow journals abo ut Ameri­
can street railways. 
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Consolidation of Ohio and Pennsylvania Lines 

The consolidation of the electric ra ilway properti es in the Ma­
honing Valley, which a Cleveland syndicat e has been working on 
fo r some time, has been effected, and the Pennsylvania & Mahoning 
Va lley Railway Company, capitalized at $8,000,000, has been char­
tered under the laws of Pennsylvania as the successor of the con­
solidated street railways. Included in the consolidation are the 
T rumbull E lectric Company, the Mineral Ridge Railway Company, 
the Mahoning Valley Railway Company, the New Castle & Loweil 
Railroad Company, the New Castle Traction Company, the Law­
rence Gas Con1pany and the New Castle E lectric Company. A ll 
of these companies have heretofore been owned by the same in­
teres ts, except the New Cast le Traction Company, the New Castle 
E lectri c Company, and the Lawrence Gas Company, which were 
recently pttrchased from R. R. Quay, Senator M. S. Quay, H on . 
Don Cameron and others. T he syndicate also purchased the Cas­
c« de Park, near New Castle. T he consolidation will bring under 
the management of the Pennsylvania & Mahoning Valley Railway 
Company over 90 miles of road ex tending from Leavittsburg, Ohio, 
to New Castle, Pa., including the city lines of -warren, N iles, 
Youngstown and New Cast le. T he following officer s have been 
elected: M. A. Verner, of P itt sburgh, president; J ames Parmelee, 
of Cleveland, vice-president ; J ohn Mc Vey, of Youngstown, secre­
tary; A. A. Anderson, of Youngstown, general manager ; B. F. 
Miles, of Cleveland, treasnrer. Myron T . Herrick is also prom­
inently interested. 

The capital stock of $8,000,000 is divided into $3,000,000 s per cent 
preferred and $5,000,000 common stock. N early all underlying 
bonds have been retired, and a new issue of $2.750,000 S per ce,·, t 
twenty-year gold bonds wi ll be issued under a mort gage to the 
Uni ted States Mortgage & Trust Company, of New York. The 
fir st mortgage, however, is subj ect to mortgages on the New Castl e 
Traction Company, and the New Castle El ectric Company, aggre­
gating $750,000. The bonds have been purchased by N. W . Harris 
& Company, of Chicago, New York and Bo-;ton . T he estimated 
ea rnings for 1902 are placed at $750,000. 

It is expected that ultimately the road will be a part of the system 
from Cleveland to P it tsburgh, although the report that the roa,Js 
hetween these centers are to be consolidated is denied. However, 
through traffic arrangements wi ll doubtless be made when the miss­
ing gaps are built. Between the systems of the Eastern Ohio Trac­
t ion Company and the Mahoning Valley Company there is a gap 
of but 12 miles from Garrettsville to Leavittsburg, and it is ex­
pected the fo rmer company wi ll bui ld thi s during the coming year. 
Out of New Castle, on the route to P itt sburgh, th ere is a 2-mile 
road, and at Beaver Falls and Rochester the Beaver Fall s Traction 
Company has severa l miles in operation. From Pittsbu rgh to 
Coropolis and Moni ca, the P hiladelphia Company, of Pittsburgh, 
has lin es in operation, so that from New Castle to Pittsburgh it is 
fi gured that only about 30 mi1es remain s to be bnilt. A number of 
companies contemplate building line, which wi ll fill these last gaps. 

- --+-+----

The Everett-Moore Situation 

T he bankers ' comm ittee in charge of Everett-1foore affa irs h"ls 
abandoned the idea of at tempting to sell the controlling interest in 
the Detroit U nited Railways. and is disposing of the Everett-Moore 
int erests piecemeal. About ro,ooo shares of the stock were sold 
last week to different parties at prices nettin g $70 and better. Thi s 
stock ha s been sold in Clewland, Cincinnati and Detroit, and the 
prices were, of course, better than could have been obtain ed had the 
entire interest been sold at 70, as had been co ntemplated. A bout 
rooo shares were sold in Cincinn ati last week at 71. It is under­
stood on good authority that negotiations have been completed 
whereby 20,000 sha res will be sold during the coming week to Cleve­
land parties. This would leave the syndicate still in possession of 
about 10,000 sha res, which possibly will be reta ined. T he syndi­
cate's interests in the A urora, E lgin & Chicago Railway have been 
sold at prices aggregating about $200,000. Negotiations for the 
sa le of the Northern Ohio Traction Company and the Toledo Raii­
ways & Light Company are still dragging. Representatives of 
T ucker, Anthony & Company, of Boston, were in Cleveland la st 
week going over the Northern Ohio Traction property. T he $300-
000 of receiver's certificates on the Lake Shore Electric Railway are 
being taken by Cleveland banks and are selling at par and interest. 
T hey draw 6 per cent interest an d are a fir st hen upon the property 
of the company. The syndicate has announced it s intenti on of sell­
ing all of the telephone properties except the Cleveland Exchange 
and the long distance lines. Fottr of the properties have already 
been disposed of. 

Subway for Jersey Tunnel 

Application has been made to the Rapid Transit Commissioners 
by the New York & New Jersey Railroad Company for a franchise 
to build a tunnel railroad in Manhattan from a point in West 
Street to a terminal to be constructed at West Tenth and Greea­
wich Streets. William G. McAdoo, president of the company, said 
that the right and property of the old Hudson River Railroad Com­
pany, which has already constructed over 4000 ft. of tunnel beneath 
the Hudson River, had been acquired by the applicant. The com­
pany now desires to obtain the right to continue the Hudson River 
tunnel from the existing opening in West Street, eastwardly to 
Morton Street, to Greenwich Street and thence northwardly to the 
j unction of W est Tenth and Greenwich. It was further explained 
that this was an entirely new proposition, as it was designed to 
bring the J ersey trolley lines into the city, while the Pennsylvania's 
plans were for the bringing of the trunk railroad lines into the 
metropolis. The matter wa s referred to the committee which has 
in its charge the tunnel fran chise to the Pennsylvania company. 

William Barclay Parsons, the chief engineer of the Rapid Transit 
Board, said: " From a physical and engineering view I see no 
reason why permission should not be granted." 

The following officers and director s for the New York and J ers<'y 
Railroad Company are announced : President, William G. Mc­
Adoo; vice-pres idents, Walter G. Oakman and Edmund C. Con­
Yerse; treasurer, Henry A. Murray; secretary, Charles W. King; 
chief engineer, Charles M. Jacobs; directors, Walter G. Oakman, 
E. H. Ga ry, J ohn Skelton Williams, E. C. Converse, A. N. Brady, 
Charles H. Russell , E. F. C. Young, David Young, John G. Mc­
Cullough, Frederic B. J eenings, G. Tracy Rogers and William G. 
McAdoo. 

••• 
Consolidation of Steam and Electric Roads 

T he bill t o consolidate the Grafton & Upton Railroad Com­
pany, the Upton Street Railway Company, the Milford & Uxbridge 
Street Railway Company, and the Milford, Holliston & Framing­
h,! m Street Railway Company has passed the House of Repre­
sentati ves successfully . This bill rrovides that the Railroad Com­
mission shall approve of the consolidation of a steam railroad with 
several street railway lines-something that it has never been 
possible to do in Ma ssachusett s. The fight aga inst the bill will 
be continued in the Senate. 

••• 
General Electric Acquires Sprague Company 

Ann ouncement is made that the General Electric Company has 
purchased the Sprague Electric Company, and thus acquires the 
factory, contract s and patents controlled by the latter concern. 
According to a recent stat ement the Sprague Company had, ex­
clusive of patents and good will, something over $2,700,000 assets, 
aga inst $r,roo,ooo liabiliti es, exclusive of capital stock, or net 
assets of $r,6oo,ooo, o f which more than $300,000 was in cash. It 
is reported that the total present payment of the General Electric 
Company for the net assets and fo r the patents, good will and con­
tracts amounts to n ea rly $2,610,000 in 3½ per cent debenture 
bonds, and $850,000 in Otis common stock. It will be remembered 
that the Sprague Company's interest in electric elevators was dis­
posed of sometime ago to the Otis Elevator Company. The most 
valuable asset of the Sprague Company was undoubtedly the 
patents covering the multipl e unit system. There has been con­
siderable litigation between the Sprague Company and the Gen­
eral E lectric and Westinghouse Companies oyer the control of this 
sys tem, but the purchase of the Sprague Company by the Gen­
eral E lec tric Company will, of course, stop any fu rther proceed­
ings among th ese lines. A~ to Mr. Sprague' s personal connection 
it is understood that h e will be in a position to continue engineer­
ing work, alth ough he will be r etained by th e alli ed interests. 

-----♦----
Electric Railways in Switzerland 

Henry H. Morgan, United States Consul at Aarau, Switzerland, 
says: '"The old-fashioned diligence which up to the present has been 
the means of transportation between the smaller towns and villages 
of Switzerland, si tuated off the lines of railwtiy , is being rapidly 
superseded by electric railways, and the day is not far distant 
when most of the towns of the country will be so connected. A 
short time ago, an electric line was opened connecting Aarau with 
Schoftland, a distance of about IO miles. Until the opening of 
this line, the time consumed in making the journey was one hour 
and ten minutes. Now, including several stops at villages along 
the line, the time occupied is forty minutes. 

"A company is seeking a concession for a line from Aarau to 
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Menziken, on the border of the Canton of Lucerne, and thi s will 
be joined by a line running from the city of Sursee northward, 
thus making an electric tramway connection for a dis tance of about 
30 miles. Still another line is proj ected to run from Aara u to 
Frick-a most important plan, as it will place Aarau in direct com­
munication with Laufenburg, Sackingen, and other town s in the 
Rhine Valley. The length of this line will be also about 30 miles. 

"The power to be used by these different roads will be derived 
from the waterfalls of the country. 

"In view of the important works in contemplation, it might be 
of advantage to our manu fa cturers of electric ra ilway supplies 
to investigate the subj ect." .... 

Street Railway Patents 

UNITED STATES PATENTS I SSUED MAY 20, 1902 
700,172. Car Truck; E. Cliff, Newark, N. J. App. fil ed F eb. 26, 

1902. Th e elliptic springs are in two independent halv es, the fac ing 
portion of their end having pockets confining roll ers, which per­
mit the two part s of the spring to move longitudinally with re­
spect to each other. 

700,186. Wheel or Rail Tread ; B. C. W. E vans, New York, N. Y. 
App. fil ed Dec. 2, 1901. The wheel or ra il tread comprises a series 
of cylindrical protuberances diagonally disposed with respect to the 
face of the wheel, and affording fri ction to avoid the use of sand. 

700,265. Car Truck; B. W . Tucker, Newark, N . J . A pp. fil ed 
March 19, 1902. In thi s truck the transom is capable of a limited 
tortional action whereby the wheels at both sides of the t rack may 
retain their relation . to the track rail at points wher e one ra il may 
be lower than the other. 

700,269. Street Car Fender ; C. 0. W est, Kansas City, Mo. App. 
fil ed Nov. 1, 1901. The rear portion of the fender is mounted to 
slide on a curved frame attached to the ca r, the fender having 
wheels which ride upon the track ra il s and shift th e fe nder in go­
ing around curves, so that it will always fo llow the direction of the 
curve. 

700,346 . . El~ctric Rail-Bond; W . J. Long and J. B. Nolder, Wind­
ber, Pa. App. filed Feb. 25, 1902. T he bond is a copper plate in­
serted in a groove on the inner face of the fi sh-plate. 

700,386. A utomatic Switch ; J . A. T ancock and T. C. Cochrill, 
London, Canada. App. filed March 16, 1901. A block on the end 
of a plunger is moved by mean s of a cam into position to throw 
the switch, the operation being accomplished from the car plat­
form . 

700,400. Brush ; F. Becker, New York, N. Y. A pp. fil ed Sept. 
3, 1901. A brush and scraper for cleaning the ra ils. 

PATENT NO. 700,172 

700,402. Car Bolster ; W . P . Bettendorf, Davenport, Ia. App. 
fil ed Nov. 25, 1901. A tubula r bolster consisting of one piece of 
sheet metal bent into shape and having its longitudinal edges united. 

700,425. Car Truck ; H . R. Keithley, Buffalo, N. Y. App. fi led 
Nov. 27, 1901. Structural detail s. 

700,461. Electric Railroad Signal ; W . D. Vandecar, Grand 
Rapids, Mich. App. filed June 6, 1901. An automatic block signal 
system operated electrically. 

700,564. Truck Bolster; R. V. Sage, J ohnstown, P a. App. fil ed 
Oct. 19, 1901. The bolster is built up of 1-bars and chann el pieces, 
to which the seats fo r the springs and the kingbolt ar e secured. 

700,6o9. E lectric Propell ed Vehicle fo r Single-Rail E levated 
Ra ilways ; F . B. Behr, Twickenham, England. A pp. fil ed F eb. 24, 
1902. T he room fo r passengers is free from side to side, the mo­
tors being s ti spended below the fl oor and below the level of the 
single rail. 

700,615. Rai lway Switch ; E. E. Carnea l, W ashington, D. C. 
App. fil ed J an. 8, 1902. Detai ls of a mechanical switch to be op­
erated by an a rm from the ca r. 

700,703. Fare Register ; 1\. . E . N ielsen, Brooklyn, N. Y. App. 
fil ed F eb. 7, 1899. I mprovements in the va rious part s of the fare 
register described in United States patent No. 547,981. 

700,716. Fender ; A. Ber.h, At lanta, Ga. App. fil ed Sept. 16, 
1901. The fender is a hol'izonta l wheel hav ing a conical apron 
a rranged above it. 

11,991. E lectr ic Ra ilway System ; G. L. Campbell, Nyack, N. Y., 
App. fil ed A ug. 21, 1900. T he sect ions are energized by a t rolley 
which is drawn th rough a closed conduit by the attraction o f a 
magnet ca rri ed by the ca r. 

11 ,992. Convertible Car ; J. O'Leary, Cohoes, N. Y. A pp. fil ed 
J an . 1, 1901. The side panels can be shift ed int o storage chambers 
in the roo f. 

•• 
PERSONAL MENTION 

MR. E DWARD OW EN has been appointed superintendent of t l; e 
Sandusky-Mil an-Norwalk division of the Lake Shore E lectr ic 
Railway. 

M R. FRANK SH E PARD , the electri cal engi neer, has just 
returned from E ngland, where he has been engaged in several 
important electric tracti on enterpri ses. 

MR. F . S. PEARSON, of New York, has lJeen appointed to the 
pcsition of consulting engineer of the Montreal S treet Railway 
Company and the Montreal Light, Hea t & P ower Company. 

MR. LOU IS LIPPHARDT has resigned as superintendent oi 
the Steubenville, Mingoe & Ohio Valley T racti on Company, of 
Steubenville, Ohio, and has been succeeded by Mr. J ames McFar­
land, who entered the employ o f the company as a motorman. 

M R. T H O JvlkS F IT Z GE RA LD, JR., has been appointed gen­
eral manager of th e No rfolk, P or tsmouth & Newport News R ai l­
way Company. T hi s road operates about ten mil es of railway in 
Portsmouth, and the fe rri es between Norfo lk and P ortsmouth and 
Berkley. · 

MR. CHA RLES T. CHAPIN bas been elected a director of the 
Rochester Railway Company, · to fill the vacancy caused by the 
resignation of C. Ford Stevens. Mr. Chap in is well known among 
street railway men, th rough hi s connection with the Rochester 
Car W heel W orks. 

M R. J AMES A. STEWART, superintendent of the H erkimer , 
Mohawk, Ili on & F rankfo rt R ailway, of H erkimer, N. Y., since 
the road was equipped with elec tri city, has been appointed general 
superintendent of the Utica & Mohawk Valley Railway, of U tica . 
N. Y. , succeedin g Geo rge L. R adcliffe, wh o has become sup erin ­
tendent of the Cleveland E lectric R ailway. 

MR. \ V. G. R OSS has been appointed to the position of comp­
troller of the Montreal Light, H ea t & P ower Company. Mr. Ross 
has fo r yea rs been comptro ller of the Montreal Street Rail way, and 
upon the death of M r. M. H . Watt s, M r. Ross became secretary, and 
now is secretary-t reasurer of the Montreal Street Ra il way Company. 
Mr. Ross s t ill reta in s his position with the Montreal Street Ra il way 
Company, thus serving the t wo companies. 

MR. W . B. LO NGYE A R has been appoin ted comptroller of the 
Brooklyn H eights Railroad Company. Mr. Longyear has been 
auditor of the company fo r a number of years and is thoroughly 
familiar with the details of his road, having studied the proper ty 
under hi s supervis ion from all points of view. H e is not only 
conversant with the purely financial end of the road's management, 
but understands the requirement s of the operating departments. 
T he duties of audi to r will in future be per for med by two men in ­
stead of one, being known as the auditor of di sbursements, and the 
auditor of receipts, and both of the positions have been fill ed from 
Mr. Longyea r's fo rmer assistant s. 

MR. HENRY A. E VERETT, who has reti red as president of 
the Cleveland E lectric Railway Company, of Cleveland, Ohio, was 
summoned to the office of the company a few days ago, all o f his 
fo rmer associates having assembled there to express to him their 
regrets at the severing of the pleasant relations that had existed 
between them. Mr. Everett was completely surpri sed at the dem­
onstration in his honor. After a sho rt speech he was made the re­
cipient of a sil ver loving-cup and a magnificent piece of Carra ra 
statua ry. T he statue was entitled ''First Impressions of \Vatcr," 
and was a life-size fig ure of a young woman in bathing costume, 
her posture and exp ression indicati ng that she was afrai d to ente r 
the surf. Th e loving cup was inscribe<! with the wo rds : " Pre-­
sented to H enry A. Everett by th e employees of the Clevelantl 
E lectric R ailway Co m pany." 
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LEGAL DEPARTMENT 

CONDUCTED BY WILBUR LARREMORE OF THE NEW YORK BAR 

Liabaity for Negligence in Construction and Repairs­
Independent Contractor 

The New York Court o f Appeals has recently decided a case 
which clears up some uncerta inty as to the law in that State, and 
also is believed to lay down the law now existing in most juris­
dictions. (Deming vs. T erminal Railway, of Buffalo, 169 N. Y., 1. ) 
It was held that a railroad company which, by an order of the 
Supreme Court, granted under the authority given, and practice 
prescribed by the railroad law of New York (L. 1890, ch. 565), 
has been permitted to carry a public highway over its tracks, is 
liable for an injury occurring to a traveler on a dark night result­
ing from the fai lure of an independent contractor to whom the 
enti1 c work had been let, to properly guard or light an embank­
ment made in the highway. The exact ground of the decision may 
be stated, using the language of the opinion of Chief Judge Parker, 
that a party having authority to make the public streets dangerous 
for passersby may not be relieved fronr the burden of guarding 
the place of danger in th e stree t by letting the work to an inde­
pendent contractor. 

The general rule is recognized everywhere, that a party about to 
cause work to be done upon real estate may exonerate himself 
h om personal liability for injuries occasioned in its prosecution 
by farming out the whole job to an ind ependent contractor. This 
rule is, however, s ubj ect to exceptions and uncertainty. One dis­
tinction is fairly well settled as to works of con struction or repair, 
either of a public or private character. An owner may not shield 
himself by committing th e entire responsibility to another if the 
work to be performed is essentially dangerous ; h e may obtain im­
munity if th e work is not necessarily dangerous. This di stinction 
has r ecently been exemplified in th e dec ision of the Appellate 
Division of th e N ew York Supreme Court, First D epartment, in 
Koch vs. Fox & Zimm erman (75 N. Y. Supp. , 913). There the 
work w:-ts the co nstructio n of a huilding by a private own er of 
land. H e employed an independent contractor, and an employee 
of a sub-contrac tor was injured by the fa lling of a brick upo n him 
from a scaffold over th e sidewalk, where other employees were 
laying brick. A city ordinance required that ' 'the owner o r gen­
eral contractor engaged in th e construct ion or erection of any 
bui lding * * * shall build, or cause to be built, a temporary 
roof-structure over the sidewalk in front of said building * * *." 
As th e language of the st2tute imposes the duty of erectin g such 
a structure, which would have averte d the injury in th e case under 
consideration, upon the owner or general contractor in the alt er­
nati ve, it was held that it was a duty which mi ght be solely con­
fid ed to a general contrac to r as part of hi s contract , and that the 
ow ner was not absolutely bound, in common with the contractor 
to see that the precaution was taken. In arrivin g at thi s result th~ 
court laid stress upon the circumstances that th e work was not 
either " imminently o r necessarily dangerous; it did not involve 
any interference with the urface of the street." The sa me ri ght 
of exo~1eration has bee n recognized in cases of the lettin g of 
work to a ge neral contrac tor where injuries have occurred from 
negligent blasting, even th ough the work was being done upon or 
adjac ent to public highways. 

Exoneration of the employer of a general contractor from 
liability in blasting cases may still be recognized by the courts 
notwithstanding the decisio n in th e D emino- case as blastino- ' 
while dangerous if negli ge ntly done, may still be d~ne in such"'~ 
mann er as not to be dangerous. It is not absolutely and neces­
sarily dangerous and it does not constitute a dangerous use of a 
stree t per se. The dangers from negligent bla stin g are the same 
whether perforrr.ed on a public street or on private property. Th~ 
doctrine of the D emin g case is that leav ing un guarded excavations 
or embankments in the street renders the stree t per se dano-erous 
and that a contract which necessarily contemplates exca:ations' 
necessarily contemplates a dangerous condition of the street. ' 
. Quite early in the history of the New York Court of Appeals 
1t "".as hel? (Blake vs. F erri s, S N. Y., 48) that where persons 
hav111~ a hcens~ or a g rant to construct at their own expense, a 
sew~r 111 a pub)1c street , engage another person to construct it at 
a stipulated pnce for th e whole work, they are not liable for in-

N OTE.-Communication s r elating to this department should be addressed to 
Mr. Larremore, 32 Nassau Street, New York City. 

juries resulting from the negligent manner in which the sewer 
may be left at night by the workmen employed. This amounted to 
ad ministration o f the '" independent contractor" rule in a very 
broad sense. Afte r that case decisio ns were made by the same 
court in Pack vs . Mayor of N. Y. (8 N. Y., 222), and Kelly vs. 
May?r N. Y. (1 I N . '!·, 432) , which were cases of injuries through 
blast111g, where th e 111dependent contractor rule was applied to 
exonerate the city, relying upon the decision in Blake vs. Ferris 
(supra) .. Subseque~1tly, _in Storrs vs. Utica (17 N. Y., 104), Blake 
v_s. _Ferns wa s d1st111gmshed, and its authority very substantially 
hm1ted. Judge Comstock, in the opinion in the Storrs case con­
ceded that th e op inion in Blake vs. Ferris contained a c~rrect 
exposition of t!1 e doctrine of respondcat superior, but contended 
that such doctrine had not been correctly applied to the facts in 
Bla_ke vs. Ferris. Judge Comstock argued that the obligation of 
~ ci ty corporation to keep its streets in safe condition for travel 
1s absolute; that ·'a lthough the work may be let out by contract 
th e corporation still r emains charged with the care and control of 
the street in which the improvement is carried on. The per­
f~nnance of the work necessarily renders the street unsafe for 
mgh~ travel * * *. The dangers arise from the very nature of 
the ~mprovem e1~t, and_ if it can be avert ed only by special pre­
caut1~11s, su~h as plac111g guards or lighting the stree t, the cor­
por~hon which has authorized ihe work is plainly bound to take 
these preca utio ll s." 

~ etw_een the two lines of authority considerable uncertainty has 
an sen 111 subsequent cases. The effect of the recent decision of 
the Cou~t of App_eal ~ in Deming vs. Terminal Railway of Buffalo 
(supra) 1s authontahv ely to adopt the doctrine of the Storrs case 
as to actual cxcavatio~1 s or obstructi ons in streets. It is clearly 
h eld that work s of th; s character are essentially and nece ssarily 
dangei:-ous, and that municipal corporations may not shelter them­
selv es from liab ility by the employment of independent con­
tractors . . The decision directly applies the same rule to persons or 
corporations, other than a city itself, o r one of its departments, 
who cl~ange the bee~ of _a street by excavation , embankment or 
oth e~w1se, under leg1slat1v e or municipal authority. Its effect as 
applied to railroad o ~- construction companies of any kind is to 
r ender them responsible for not guarding unsafe places in city 
street s, although th ey may have employed independent contractors 
to perfo r)11. the work. U po_n thi s point the concluding language 
of the op1111 on may appropnately be quoted: 

"Now, dominion ovt>r the hi ghways was , by the operation of the 
statut_e, upon tl! e ord er of the Supreme Court, for the purpose of 
carrymg th e highway over the railroad tracks vested in the de­
fendant rail road company, which having accepted the privileges 
and benefit s co n_fe rr_cd upon it by statute, necessarily took with 
the_m a_l l the obligatio n~ ~nd liabil_ities in respect to the highway 
which its absolute dom1111 on over 1t for the purpose of carrving it 
across the rai lro~d track made necessary , among which ~as the 
duty of so g~ard~n g ~he obstructions to the highway which were 
made under its d1rec t10n as to save passersby from injury." 

CHARTERS, F RANCHISES, ORDINANCES, ETC. 

C~LIFORNIA.-Street Railways-Easement-Encroachment 
-:-EJ ectment-Railroad-H.ight of Way-Acquiescence-Corpora­
t1on~-Officers-Knowledge. 
. 1_. Where a _street railway's use of a street under its franchise 
1s mterfered with by another railway company, ejectment is not 
the proper remedy. 

2. Where, when a railroad track was laid so as to encroach on 
the rights of a street railway company to the use of a street under 
its franchise, the president of the latter company desisted from a 
contemplated injunction at the request of the president of the 
former, and on promise of payment of all resulting damages such 
street railway company or its assigns cannot thereafter m;intain 
ejectment to remove such railroad from such street. 

3. Where the rights of a street railway company in the use of 
a street are encroached on by a railroad with full knowledge and 
acquiescence of the president and other officers of the street rail­
way comi:any, and on promise of payment of all damages, the 
company 1s bound by such knowledge and acts of its officers.­
(Fresno St. R. Co. vs. Southern Pac. R. Co. et al. [S. F., 1903), 
67 Pac. Rep., 773.) · . 

NEW YORK.-Street Railroads-Construction-Damage to 
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Abutting Property-Easements in Street-Benefits and Bur?ens­
Injunction-Benefits-Sufficiency of Evidcnce-Const~uc_tl~n of 
New Tracks-Benefits Conferred by Old Tracks-] unsd1ct10n­
Damages-Payment of Compensation-Withholdi_ng Injunction­
New y ark Elevated Railroad Company-Authority to Construct 
New Tracks-Transfer of Franchises-Constitutional Limitati<;1n 
-Laying Down New Tracks-Constitution~! Limitations-_Rail­
road Commissioners-Authority -Terminat10n - Construct10n­
Statutory Time Limit. 

1. Where it appeared that the construction and operation by 
defendant Elevated Railway Company, which already had two 
tracks past plaintiff's property, of a third track would im~air 
plaintiff's easement of light, air and access _to the street! a~d im­
pose burdens additional to those already 1mpo~ed, plamt1ff ~as 
entitled to restrain the construction and operat10n of such third 
track until defendant acquired plaintiff's easement by making 
sufficient compensation for its impairment. 

2. In an action to restrain an elevated street railway company, 
which already had two tracks past plaintiff's property, from con­
structing and operatin g a third, it appeared that most of the train s 
run upon such third track passed plaintiff's property at great 
speed, and did not stop near enough thereto to furnish any acco~­
modation to the people in that section, and that the few trams 
that did stop near the property were always too crowded to fur­
nish accommodation. Held, that the third track did not confer 
any benefit upon plaintiff's property sufficient to justify the ob-
struction of plaintiff's light and air by such third track. · 

3. The benefit that such road, without the third track, conferred 
upon the locality in which plaintiff's property was situated by rea­
son of the means afforded for transportation from other parts of 
the city, would not authorize defendant to extend its structure for 
the benefit of people residing in other localities without acquiring 
the right to plaintiff's property in the street at this locality. 

4. As when the action was commenced plaintiff was entitled to 
an injunction, the court had jurisdiction to give him such damages 
as were caused by the illegal structure, and to require payment by 
defendants of the value of plaintiff's property in the street appro­
priated by them as a condition for withholding the injunction. 

5. Act 1867, page 489, sec. 4, authorized the P--- Com­
pany to extend its elevated railway along both sides of Ninth 
Avenue. Act 1875, chap. 595, sec. 1, conferred upon the Elevated 
Railway Company, which had purchased P---- franchises, the 
rights and franchises so purchased. Section 3 provided for the 
continuation of a commission created by the act of 1867. Section 
4 empowered the Elevated Company to make such alterations in 
its railroad structure as should be authorized by the commission, 
and provided that the location of lines or routes not specifically 
located by law which the Elevated Company was or might be 
authorized by law to construct might be such as the company 
might adopt and the commissioners approve. Section 5 provided 
that the particular location, number of tracks, etc., might be such 
as the commissioners should approve, and that the Elevated Com­
pany might locate its tracks along both sides of Ninth Avenue. 
Held, that the act of 1875 did not give or attempt to give the 
Elevated Company the right to lay down a third track along 
Ninth Avenue, since the power given it to locate and construct 
tracks was limited to such structure and tracks as it was or might 
be authorized by law to construct. 

6. So far as the act of 1875 conferred upon the Elevated Com­
pany the rights and franchi ses held by the P---- Company, 
it was not in violation of Const. 1875, art. 3, sec. 18, which pro­
hibits the Legislature from passing a private or local bill granting 
to any corporation the right to lay down railroad tracks, or any 
exclusive franchise. 

7. So far as the act of 1875, if it should be so construed, granted 
or attem"pted to grant any authority to lay down tracks in addi­
tion to those authorized by the charter of the P--- Company, 
it was invalid, as in violation of Const. 1875, art 3, sec. 18. 

8. The authority conferred upon the commissioners by the act 
of 1875 being substantially a continuation of the authority con­
ferred upon them by the act of 1867, which, as shown by section 5, 
prescribing their powers, was confined to the construction of the 
railroad, was not a continuing authority, and hence ceased when 
the road was completed as provided for in the act giving it its 
powers. 

9. Sec. 2, act 1875, having limited the time in which the Ele­
vated Company was authorized to build its railroad to five years 
from the passage of the act, any construction of that road, either 
with or without the approval of the commissioners, after the ex­
piration of the specified time, would be unauthorized.-(Auchin­
closs vs, Metropolitan Elevated Ry. Co. et al., 74 N. Y. Suppl., 
534.) 

VIRGINIA.-Taxation-Street Railways-State Tax-Basis-

Ad Valorem Taxation- Municipal License-Unequal Taxation-
Exemption. . 

I. Under acts 1895-96, page 93 (N ewpo_rt News <?1ty Charter, 
sec. 104), providing that the City Council m ay raise taxes _b_y 
assessments on all subjects taxable by the S tat~, etc., the 1:1ume1-
pality has power to impose taxes on all sub; ec t s not withheld 
from taxation by the Legislature, whether they be taxed by the 
State or not. 

2 • Under Const., art. IO, sec. 4, authorizing the General As­
sembly to levy lic ense taxes on lines of business not capable of a_d 
valorem taxation, the fact that the prop erty of a street railway 1s 
subjected to ad valorem taxatio:1 by the ~tate d_o~s not prev~nl 
a municipality from impo sing a license ta x m ~dd1t1on t <;1 ~axat1on 
by the municipality on the ad \'a lorem ba~1s; th e p'.1vilege of 
operating a street car line being a proper subJ ~c! fa~ a hcen s~. tax. 

3. The imposition of a li cense tax,,b~ a mt11~1: 1pahty upon tach 
and every street railway company, 111 add1t1on to ad_ valo~em 
taxation on a company's prop erty, is not un equal taxation, s111c e 
the only uniformity required as to licenses is that th e tax shall be 
the same on all those in the same business. . . 

4. The imposition of a license tax u~on a st_reet railway, 1~ 
addition to a tax upon the property used m carrymg on the busi ­
ness is not double taxation. 

5.' Acts 1895-96, page 94 (Newport_ News City Cl~arter, sec. 
105), authorizing a license tax on. certa1~ named p~rsm~ s, and all 
other business and pursuits on which a license tax 1s levi ed by the 
State, does not preclude the city from levying a license t~x on 
any business not specifically mentioned; but a stree t . rail way, 
though not specifically mentioned, may be made the subJect of a 
licen se tax. 

6. The fact that the lines of a street railway system extend ~e­
yond the limits of any one municipality does not prevent its 
taxation by a city whose streets it traverses. . . 

7. To entitle a city to levy a license tax on a stree! railway, ~t 
is not necessary that the right so to do be reserved m the ?~d1-
nance granting the franchis e; the right to levy taxes no! ansmg 
from contract and exemption from taxation never bemg pre­
sumed. (New'port News & 0. P. Ry. & Electric Co. vs. City of 
Newport News, 40 S. E. Rep. , 645.) 

LIA BILITY FOR NEGLIGENCE. 

CALIFORNIA.- Negligence-Last Clea r Chance-Evidence­
Pleadings- Objection Waived by Instruction. 

1. Judgment for plaintiff, struck by defendant' s street car, can ­
not be disturbed thouo-h he was negligent in being on the track; 
there being evid~nce that the motorman saw hi s peril in time to 
avoid the accident and did not attempt t o stop the car. 

2. Defendant c;nnot complain that the complaint all eged no 
wilful or wanton act; instruction having been given, at i!s re­
que st that contributory negligence defea ts recovery unless, m the 
exerc,ise of care after di scovery of plaintiff's peril, defendant's em­
pl oyees could have avoided the injury, or their action was wanton 
and reckless.-(Lee vs. Market St. Ry. Co. [S. F., 1590], 67 Pac. 
Rep., 765.) . . · 

INDIANA.-Streei Railways-Cro ssmg Accident Case-Iniury 
to Child-Negligence of Motorman-Contributory Negligence­
Care R equired-Trial-Pleading-Evidence-Sufficiency- I nstruc-
tions-Appeal-Harmless Error. . 

1. Plaintiff, who was a boy seven years old, and of average in­

telligenc e, size and vigor, with good sight and hearing, was run 
over and injured by a street car while attempting to cross defend­
ant's tracks. There wa s a double track on the str_eet, and plainti~'s 
attention wa s attracted by a south-bound car, m front of wh_1ch 
h e crossed. He was also in front of a north-bound car, running 
at the rate of five miles an hour, by which he was injured. It 
½as a clear day, and there was nothing to prevent the m oto rman 
from seeing the plaintiff for 300 ft., but the mot o rman : ,~h o wa_s 
talking with an occupant of the car, did not see plamtiff until 
within 5 ft. or 6 ft. of him, and did not ma½e ~11)'. effort to stop the 
car, though it could have b een st opped w1tl~111 30 ft._, ~u~ ran 
100 ft. from the point of colli sion befo re stop p111 g. Plamtiff s leg 
was cut off after he had been carried nea rly 100 ft. The motor­
man did not sound th e gong. H eld, suffi cient evidence of the 
motorman's negligence to sustain a judg ment for plaintiff. 

2. A motorman cannot assume that a child seven years old, 
hurrying toward the track, and lookin g in the opposite direction, 
will not go on the track in front of the car. . . 

3. Where the plaintiff in a str eet railway cross_m~ ~cc1dent c~se 
contends that the perso n injur ed was non su1 Juns, such in-

capacity, being a matter of fa ct, should be ~l eaded. . 
4. A chi ld seven years old is only required to exe rcise such 

reasonable care to avoid accident in crossing a str ee t car track as 
a child of that age, intelli gence and capacity would e:'e.rcise. 

5. The question wheth er a child seven year s old, m;ured by a 
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street car while crossing a street, is able to exercise any care for 
its safety, and whether it exerci sed such care, is fo r the jury. 

6. The fact that a child seven years old, inj ured by a street 
car while cro.;sing the track, could have seen the approa ching ca r 
is a fact to be considered in connection with other circumstances 
in determini ng the child's neglig ence, but is not suffic ient in itself 
to show such negligence. 

7. A child seven years old was somewhat fami liar with street 
ca rs, and knew that his coming in contact with a moving car 
would hurt him, and had been told that the crossi ng where he was 
injured was dangerous. His a ttention was attracted, while cross­
ing the stree t, by a street car coming towa rd h im, and sounding a 
gong, which he hurried to avoid, and was struck and injured by a 
ca r going in t he oppo5ite direction. H eld, not sufficie nt, as a 
matter of law, to show that the negligence of the child contributed 
to the accident. 

8. A st reet car striking a ch ild at a crossing was going at the 
rat e of 5 m iles an hour, and a car going at t hree times th e speed 
could have been stopped in a di st <: nce of from 20 ft. to 27 ½ ft., 
but the motorma n fai led to stop the car, and plaint iff was carried 
by the car, and his leg was crushed, a t a di stance of about 100 ft. 
horn the point of co ll ision. H eld, that the negligence of the 
motorman in fai ling to s top the car af ter the collision was action­
able negligence, even though the negligence of the child might 
have contributed to the o rig inal accident . 

9. A n instruction as to contributory negligence in a st reet car 
crossing accident l'.ase hich does not state any facts in reference 
to defendant' s negligence, is incorrect in stating that, in case cer­
tain facts a re found, the findin g "should be for plaintiff," without 
specifying that such findin g is to be confined to the de termination 
of contributory negligence. 

10. Such instruction is harmless error if the jury is specifically 
instructed in other portions of the charge as to defendant's negli­
gence. 

II . A verdict for pla intiff being clearly correct under the evi­
dence, the error in the instruction is not sufficient to authorize 1.1-

r eve rsa l of the judgment.-( Citizens' St. Ry. Co. vs. Hamer, 62 
N. E. R ep. , 658.) 

K ENTUCKY.- Damages-Physical Examination by P hysi­
cians Appointed by Court-Examination After Withdrawal of 
Motion Therefor-Evidence as to Acts of Negligence Not Al­
leged. 

I. . Where the court, upon motion of defendant , in an action 
to recover damages for personal injuries, appointed two physicians 
to examine plaintiff, but defendant, before any examination had 
been made, withdrew its motion therefor, it was error to permit 
the physicians thus a ppointed, who were introduced by the court 
on it s own m otion , to testify, over defendant's protest, as to an 
examination made by th em after the motion was withdrawn. 

2. T he jury should have been confined by the instructions to 
the consideration of such acts of negligence as were specifically 
alleged in the petition.-(South Covington & C. St. Ry. Co. vs. 
S troh, 66 S. W . Rep. , 177.) 

MARY LAND.- Street Railroads-Action for Personal Injuries 
-Standing on Steps-Contributory Negligence. 

P laintiff was a passenger on a street car, and, not being ac­
quainted with the streets , went on the pla tform, and told the con­
ducto r to let him o ff at a certain street. B eing told that they had 
passed that s treet , he asked to be let off at the next corner. Plain­
tiff t estifi ed he got on the lower step to jump off. \Vhen he got 
down on the step the car was going too fast for him to jump, and 
wh ile he was waiting for it to slow up the conductor signaled to 
go ahead, and plaintiff was thrown into the street. Defendant's 
evidence showed that the car stopped, but, as plaintiff made n o 
attempt to get off, the conductor signaled to go ah ead, and that 
the car was 15 ft. beyond th e corner when plaintiff jumped off. 
Defendant 's cars contained posted notices that the cars stopped 
near intersec ting streets, and passengers must not leave thei r seats 
until the cars s topped, nor stand on the platform, nor leave the 
car while in motion. Held, that plaintiff. was g uilty of cont ribu­
tory negligence.-(Baltimo re Consol. Ry. Co. vs. Foreman, 51 
Atl. Rep., 83.) 

MICHIGAN. - E lectricity-Live Wire-Knowledge-Private 
Grounds-Duty to Trespasser. 

T he power house of an electric company was situated in a rail­
road yard between the tracks and a river. Near the house was a 
pole 26 ft . high, on which was an electric wire. A guy wi re ex­
tended from this pole to the top of another over 5 ft. high , and 
32 ft. therefrom. T here were several tracks between the depots 
and the power house, and a not ice, on the end of the passenger 
depot nearby, read: " Dangerous! The public is h ereby warned 
not to trespass upon these grounds." Teams someti~1es drove 
across the tracks to and past the power house, and occasionally 
persons on foot went that way, but there was no evidence t hat it 

was a public way, or to indicate an invi tation to the public to 
enter on the grounds Deceased and a companion, with two 
bot tl es of beer, went to thi s spot in the evening, and in some 
unexplained manner deceased came in contact with the guy wire, 
and received a shock which instantly killed him. There was no 
evidence that t he company knew the guy wire was a live wire. 
Held, that the company owed no duty to deceased to guard the 
premises, and the direction of a ve rdict fo r d efendan t was proper. 
-(McCaugh na vs. Owosso & Corunna E lectric Co. , 89 N . W . 
Rep., 73. ) 

M I CHI GAN.-St reet Railways-Personal Injuries-Contribu­
tory Negligence-Direction of Verdict. 

A business man, of good intelligence, and who had lived in a 
city for a number of years, and was fa miliar with the running of 
street cars, stepped off a car , started to cross th e street, and was 
struck by a car on the other track, which he claimed was shut 
fro m his sight by the first car. H e stated that he saw a car on 
the further t rack a block away, but no t the car which struck him. 
Held, proper to direct a ve rdict in favo r of defendant, for con­
tributory negligcnce.- (Doty vs . Detroit Citizens' St. Ry. Co. , 
88 N. W. R ep., 1050.) 

M I N N E S O T A -Street Railway-Injury to Passenger-Ice on 
P latform. 

I. A stree t car company is required to exerci se the highest 
degree o f care to keep its platfo rm s and st eps in safe condition fo r 
use in the season wh en operated, so far as it practically can do 
so, in considerat ion of t he climat e, temperature and condition of 
tl1e air with r espect to snow, m oisture and frost. 

2. Evidence considered, and held to suffic iently support a ver­
dict fo r plaintiff upon the claim that she was a passenger on a 
st reet ca r , and , when alighting therefrom, slipped and fell from 
t he same by reason of ice and snow negligently permitted by the 
carri er to be and remain upon its steps and plat forms. 

3. Held that, unde r the evidence in this case, the verdict of the 
j ury cannot be held to be excessive.-(Herbert vs . St. Paul City 
Ry. Co., 88 N. W . Rep., 996.) 

NEW J ERSEY.-Attorney and Client- E mployment-Con­
struction of Contract-Evidence-Sufficiency-Compensation­
Cost s. 

I. A contract between a husband and an at to rney which states 
that the fo rmer , in consideration of legal service to be rendered 
by the lat ter in and about the husband's claims fo r damages 
against a certain rail road company fo r injuries sustained by the 
husband and his wife may b ring action fo r the husband does not 
authorize the attorney to bring ac tion on behalf of the wife. 

2. A wife who had been injured by a rail road accident was 
visited by the representative o f an attorney desiring to obtain her 
case, and was referred to her husband, and entered into a contract 
with the latter authoriz ing the attorney to commence suit against 
the company on behalf of the husband. The atto rney's representa­
tive swore that the wife and husband authorized the attorney to 
commence suit for th e wife, but this was denied by both husband 
and wife. Held, insu fficient to show an employment of the attor­
ney to bring sui t for the wife. 

3. A mere authority to an atto rney to institute a suit, being 
revocable by the client , only entitles the atto rney to compensation 
fo r services performed before its revocation. 

4. An attorney employed by a husband to commence action 
against a rai lroad company in behalf of the husband fo r injuries 
to t he wife fo r half of the recovery, but having no authority to act 
for the wife, in stituted act ion in the name of the latter for per sonal 
inj uries, wh ich action was aft er ward discontinued by her. There 
was evidence that the wife had se ttled with the company, but this 
was denied by the wife·and by the company, and there was evi­
dence that t here was a suit pending in another S tate therefor. 
Held, that an o rder requiring the wife to pay the at t9rney on e-half 
of the proceeds of the se ttlement, and au tho rizing him to proceed 
with the cause in default of such paym ent, was erroneous. 

5. A n attorney who commences an act ion without authority 
fro m the plain tiffs is not entitled to compensation 'or costs. 
L aughl in, J., d issentin g.- (Whitesell vs. N ew J ersey & H. R. Ry. 
& Ferry Co., 74 N . Y. Suppl. , 217.) 

N EW YORK-Master and Servant-Negligence-Res Ipsa 
Loquitur-Evidence. 

I. The doctrine of res ipsa loquitur is no t confined to accidents 
where the injured party has no contractual relation with the party 
sought to be charged, but is applicable in suits for negligence by a 
servant against th e m aster. 

2. Where a se rvant, while under an elevated railroad structure 
maintained by his master, was injured by a block falling on him 
from such structure, but there was no evidence to show whether it 
was a part of the structure, merely lying on it, and the evidence 
showed that a train was passing over the road when the block 
fe ll, so that it might have fallen from the train, there was no evi-
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dence raising a presumption of negl~ence on the part of the 
master under the doctrine of res ipsa loquitur.-(Nolan vs. Brook­
lyn Heights R. Co., 74 N. Y. Suppl. , 120.) 

N E W YORK-New Trial-Newly Discovered Evidence­
Credibility of Witnesses. 

Where plaintiff and her mother, both of whom had given tes ti­
mony as to the accident, t estified that plaintiff had been healthy 
before the injury complained o f occurred, and after judg ment 
defendant moved for a new trial upon th e ground of newly dis­
covered evidence that this testimony was fal se, it was improper for 
the court to grant the motion upon conditio n that defendant would 
admit its own negligence and plaintiff's freedo m from contributory 
neg ligence.-(Crane vs. Brooklyn Heights R. Co., 74 N. Y. 
Suppl., 117.) 

NEW YORK-Judgment-Opening Default. 
The giving of leave by the appe llate division to apply to the 

court below to open a default does not indicate that , in th e opinion 
of the appellate division, the default ought to be opened.-( Csat­
los vs. Metropolitan St. Ry. Co., 73 N. Y. Suppl, 981.) 

NEW YORK-I. Jurisdiction of Federal Courts-Citizenship 
of Pl~intiff-Finding of Jury-Appeal-Review-Damages 
Awarded for Personal Injury. · 

1. Where the question whether or not a plaintiff was a citi zen of 
another state from defendant at the time of the commencement of 
the action, as alleged in his complaint for the purpose of g iving a 
federal court jurisdiction, is submitted to the jury under proper 
instructions, and on evidence which is not conclusive, their find­
ing thereon in plaintiff's favor will not be set aside on a writ o f 
error. 

2. An award of damages made by a jury for personal injuries, on 
which judgment is entered by th e trial court, will not be set aside 
as excessive by the circuit court of appeals on t writ of error.­
(Metropolitan St. Ry. Co. vs. Beattie, 111 Fed. Rep., 945.) 

NEW YORK-Street Railroads-Negligence-Contributory 
Negligence-Evidence-Sufficiency-Evidence-Privileged Com­
munications-Statements to Physician-Statutes. 

1. In an action for injuries sustained by being run o ver by defend­
ant's street car it appeared that the plaintiff was struck probably 
through his own contributory negligence, but there was evidence 
that after plaintiff was struck, and before he was run over, his body 
was resting against the fender of the car, that the car traveled 
nearly mo feet before it stopped, that it could have been stopped 
within 30 or 35 feet, and th at by reason of the jolting of the car in 
its progress the plaintiff was thrown from the fender , and run 
over. Held, that the evidence was sufficient to sustain a ve rdict 
in favor of plaintiff. 

2. Code Civ. Proc., Sec. 834, provides tha t a physician shall not be 
allowed to disclose any information acquired in attending a patient 
in a professional capacity, and which was necessary to enable him 
to act in that capacity. Held, that, in an action for personal in­
juries, statements by plaintiff in answer to questions of the physi­
cian of the hospital to which he was conveyed as to the manner in 
which the accident happened were privileged, where, under the 
rules of the hospital, it was the physician's duty to obtain such a 
statement. Ingraham, J., dissenting.-( Green vs. Metropolitan 
St. Ry. Co., 72 N. Y. Supp., 524.) 

1. Where plaintiff, who was familiar with his work, and was en­
gaged in laying bricks in a trench that ran partially under the track 
of a street railway, and knew that cars frequently passed over the 
track, put his hand on a rail while one of the cars was so passing, 
whereby the hand was injured, he cannot recover for the injury, 
since the danger was an obvious one, with which he was charge­
able with knowledge. 

NEW YORK- Death- Injuries-Proximate Cause. 
Plaintiff' s ankle bone was fractured in an accident, but the bone 

did not perforate the skin . Over two months after the injury, and 
prior to the appearance of swellir,g on the thigh, the bone had 
united, was in good condition, and presented no indication of 
sepsis. Decedent died from septic pn eumonia four months aft er 
the injury, death resulting from the swellings of the thi gh, etc., 
and expe rts testified, in answer to hypoth~tical questions , which 
incorrectly assumed a septic condition at the point of fracture prior 
to the swellings, that the injury was the cause of the septic pneu­
monia. Held, that the evidence was not sufficient to show that the 
fractured bone was the cause of the septic pneumonia, so as to sus­
tain a ve rdict for the death.-(Seifter vs. Brooklyn H eights R. Co., 
62 N. E . Rep., 349.) 

NEW YORK-Street Railroads-Injury at Crossing- Negli­
gence-Sufficiency of Evidence. 

In an action against a street car company for negligently causing 
the death of a pedestrian at a street crossing, evidence examined, 
and held sufficient to show such negligence in defendant as to · 
sustain a verdict for plaintiff.-McCluskey vs. Metropolitan St. Ry. 
Co., 73 N. Y. Supp., 324.) 

NEW YORK-Trial-Nonsuit-Street Railway-Negligence-

Contributory Negligence-Q ues tion for Jury-Collision-Death­
Proximate Cause-Ve rdict-Cause of Cerebral Hemorrhage-Ex­
pert Testimony-Competency. 

1. Where at the close of plaintiff' s case a non suit is granted, on 
appeal she is entitled to the benefit of every fact that the jury could 
have found from the evidence adduced by her, and to all inferences 
warranted thereby, 

2. Where, while plaintiff' s intestate was on a loaded wagon, driv­
ing across a stree t railway, the r ear wheel of the wagon was struck 
by a car which was 70 fee t away when he drove on the track, and 
which could have been stopped in less than one-fifth of that dis­
tance, the questions of the negligence of the motorman and of the 
contributory negligence of the deceased should be submitted to 
the jury. 

3. A teamster thirty-one years of age, who had not been sick for 
seven years, was thrown from his wagon by collision with a street 
car. He immediately complained of pain, was taken to his home, 
and a few hours after went to bed, where he remained until he died, 
two days after the acc ident. Between the colli sion and his death he 
had several convulsions, the las t of which resulted in his death. A 
physician testified that his death r esulted from cerebral hemor­
rhage. H eld, that a verdict that the accident was the proximate 
cause of his death would have been justified. 

4. Where plaintiff's intestate, previously in good health, died from 
cerebral hemorrhage two days after being thrown from his wagon 
by collision with a street car , it was an erro r to exclude the ques­
tion asked a physician, in an action against the rai lway company 
fo r damages for causing the death, whether ''cerebral hemorrhage 
may or may not be caused by a fa ll from a wagon into the stree t 
in consequence of a collision with a trolley car."-(Bruss vs. 
Metropolitan St. Ry. Co. , 73 N. Y. Supp., 256.) 

NEW YORK-Street Railroads-Injury at Crossing-Evi­
dence-Question for Jury-Trial- Directing Verdict. 

1. Plaintiff was driving a wagon across stree t car tracks when he 
was struck by a car and injured. His evidence tended to show that 
he attempted to cross the tracks when the car was about half a 
block away; that he turned practically straight toward the tracks to 
make the crossing; that he saw th e car about half a block away, 
but proceeded to guide hi s horse without watching its further ap­
proach; that the car was coming very rapidly; that there was 
nothing to obstruct the motorman's view of the horse and the 
street; that the grade was practically level ; that the rails were not 
slippery; that the car could have been stopped within IO or 15 feet. 
Held, that the evidence, though contradicted by the defendant, was 
sufficient to take the case as to defendant' s negligence and plain­
tiffs contributo ry negligence, to the jury. 

2. Where. the evidence presents an issue o f fact, t he trial court 
cannot direc t a ve rdict, though it may properly se t aside any other 
verdict as against the weight of the evidence.-(Smith vs. M etro­
politan St. Ry. Co., 73 N. Y. Supp., 254.) 

NEW YORK-Personal Injuries-Stree t Railways-Contrib­
utory Negligence-Injury at Crossin gs. 

Where plaintiff alighted from a south-bound car at a street in­
tersection, and stood for a moment at the corner , await ing oppor­
tunity to cross, and looked in both direc tions, having an un­
obstructed view of about 20 ft to 50 ft., and saw no car except the 
one from which he had alighted, which was from 20 ft. to 50 ft. 
away, and then started to cross th e tracks, and was struck by a car 
running at a rapid rate, comin g from the south, and which gave 
no warning of any kind , th e questi ons of negligence and cont rib­
utory neglige nce should have been submitted to the jury.-(Ses• 
selmann vs. Metropolitan St. Ry. Co., 72 N. Y. Supp. , IOIO.) 

NEW YORK- Evidence-Hypothetical Question-Compe­
tency- W aiver o f Objec tions-In structions-Damages-Exces­
siveness. 

1. In an action fo r personal injuries, a physican was asked, as­
sumin g that pla inti ff was hit on the shoulder, to state whether the 
injury was th e exc iting cause of certa in fa tty tumo rs, to which he 
answered it was, assuming no oth er tumors had developed. Sub­
sequently plaintiff testified that there were no other tumors. Held, 
that such testimony was competent under the question as it was 
put after plaintiff's testimony. 

2. Failure of defendant to make a motion to strike out the 
physician's testimony, aft er plaintiff had testified, waived a ll ob­
jections to the same, though incompetent. 

3. In an action fo r personal injuries there was evidence that 
certain tumors were caused by the injury, and that it was neces­
sary to permit a surg ical operation, and a physician testified that 
there was a defective condition at the place where the tumors 
were removed, and that such condition would be permanent. 
H eld, that a charge that there was no permanency of injury proved 
was properly refused. 

4. A verdict for $1,900 was not so excessive as to warrant the 
conclusion that it was the result of passion or prejudice, so as to 
he erroneous.-(Jarvis vs. Metropolitan St. Ry. Co. , 72 N. V. 
Supp., 829.) 
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FINANCIAL INTELLIGENCE 

THE MARKETS 

The Money narket 
\VALL STREET, May 28, 1902. 

Money rates have undergone further relaxation during the week 
and conditions generally have continued to grow more favorable. 
T he principal facto rs have been the reduction in loan s through the 
plac ing of foreign credit s in thi s market, and heavy r emittances of 
currency from the Western centers. T his latter movement is en­
t irely a natural and customary one at thi s time of the year, but 
it appeared to need the high loca l bids for 111011 ey prevailing a fort­
night ago to stimulate it into the normal proportion s. Again st 
average receipts of a million dollars and less in th e preceding weeks, 
the banks received last week from their out-of-town correspondents 
a net balance of something over $4,000,000. This, together with 
large pension di sbursements, which kept down the Treasury with­
drawals, enabled the local institution s to increase their cash hold­
ings by upward of $4,800,000. \ Vith the help of a furth er $8,000,000 
decrea se in the loan account, the cash gain brought the surplus 
reserve up n early $6,000,000 to a total of $14,300,000. T his, to be 
sure, is still considerably below the normal average for the end of 
May, but the comparison with the low level of March, April and 
the ea rly part of thi s month is sufficiently good to encourage the 
view that money will remain easy until the end of summer , when 
the financing of the crops begins. T he general confidence g iven to 
E uropean capita l by the virtua l certain ty of ea rly peace in Soutll 
A frica is one of the mos t important factors in the situation, which 
did not exist a year ago, that fore ign credit s wi ll not be suddenly 
withdrawn to the embarrassment of the local market. Sterling ex­
change keeping high at Paris and not being inclined to advance 
here, the present outlook is that the gold exports which so depleted 
New York bank ireser ves in June a y,ear ;ago ':wi ll not be repeated 
thi s seas.on. 

Call money is very easy at the Stock Exchange, with loans freely 
made at 3 per cent. Time money is offered a t 4 per cen t to 4 l,; 
per cent on good securi ty collateral for all periods up to six months. 

The Stock narket 
A nother dull week on the Stock Excan ge has left conditions 

about the same as they were at our last wri t ing. The possibiliti es 
of the bituminous miners jo ining the coal strik e and thus causin g 
a suspension of pract ica lly the entire coal output of tl) e country, 
is naturally the deterrin g influence at the present time. Next 
week, moreover, the o rder r equirin g the en gineers and pump­
runners in the anthraci t e di strict s to quit work will take effect, 
and there is g rave un certainty lest the r efusa l of many of these 
m en to go out will occasion violenc e, a nd po ss ibly bloodsh ed at 
th e strike centres. Everything else in the finan cial situati on at the 
moment appears favorab le, but the larger interests in the specul a­
tion are inclined to di scourage ac ti ve o perations until the strike 
uncertainty is di spo sed of. A s we have alrea dy noted, the relaxa­
tion in the mon ey ma r ket has continued, and thus r emoved one 
o f the chief causes of uneasin ess existing a fortnight ago. Crop 
news continues altogether favo rable. T he cessa tion of rain in the 
northwestern s'pring whea t t errito ry and the fu rther fa ll of m ois­
t ure in the corn-growing and winter wheat regions have g rea tly 
improved th e outlook in all direc tions. A dded to these favo rable 
deve lopments are th e pro spects for an ea rly peace in South Africa. 
The situation, as re fl ected in the stock m arket, m ay be summ ed up 
in the sta tement that present holder s of securiti es ar e unwilling t o 
sell and generally beli eve in high er prices, but that nobody, 
wheth er speculator or investo r , cares to buy at all fr eely at this 
juncture. 

The only feature among the local traction stocks during the 
week ha s been Brooklyn R apid Transit. The rise in these shares 
is simply due to speculative operati on s, which are taking ad­
vantage of the gen eral impression that the ea rnings of the syst em 
w ill increase h eavily during- th e summ er m onths. As a matter ot 
fact, of course, the extremely concentrated character o f the stock 
h oldings is the main factor in the manipulation for th e advance. 
All the current Wall Street goss ip about the stock relates t o the 
g reat future possibi lities of the system, and n ot t o the chances of 
any early payment o f dividends. The New York traction stocks, 
Manhattan and Metropolitan, moved upward in sympathy with 
the advance in Brooklyn Transit at the end of last week, but their 
rise was not sustained. There is no pressure to sell at present 
figures, but, on the other hand, especia lly in the Manhattan's case, 
buying is restricted by the idea that insiders are in no hurry to see 
higher prices yet awhile. 

Philadelphia 
Trading in all the Philadelphia traction stocks has again been 

exceedin g ly light during the week. Union Traction 1s the only 
issue in which business has been at all active, but even here the 
volume of transact ions 1s in significant by compari son with what 
it was a month to six weeks ago, befo r e the lease to the Philadel­
phia Rapid Transit was an assured fact. The quo t ation of the 
shares seumg "ex-rig hts" doe s not rally from the r ecent low 
point, and thi s fact togeth er with the continued decline in th e 
price of the right s th emselves, rather indicat es that sp eculators 
who bought in h opes of a further ri se fo llowing the publication 
of the detail s of the deal, ar e n ow selling out. The rights have 
sold this week as low as 3 aga in st 6, when they first began to be 
dealt in a m onth ago. Philadelphia Traction, which regularly 
m oves in sympathy with U nion Traction, 1.; o ff a fracti on to 97½ . 
Other transaction s of the week are of only minor importance, 
including fractional lots of A m erican Railways at 46, Easton Con­
solidat ed Electric a t 20, Consolidated Traction of New Jersey at 
69, United Traction of Pittsburg (preferred) at 51, Fairmount 
Park Transportation at 23, Railways Company General at 5, and 
Indianapolis Street Railway at 65. The quotation for the last 
named stock is th e highest on the present movement, and the 4 
per cent bonds o f the same company also touched a high record 
this week when they sold at 88¾. The buying is said to come 
entirely from people fa miliar with the mana gement and plans of 
the company. Oth er bond sales include Electric People 's 
Traction 4s at 98¾ , Consolidated Traction of New J ersey 5s at 
II r Ys , Citizens Rassenger o f Indian apolis 5s at 109½, People's 
Passenger 4s at ro6¼, Union Traction of Indiana 5s at ror ½, and 
Syracuse Rapid Transit 5s at 103. 

Chicago 
The most interesting item of gossip in traction circles in Chicago 

thi s week was the rumor that a ttempts were being made to secure 
control of the Lake Street Elevated Company. According to the 
story a part of the buying had been done in the open market, and 
the rest of the necessary majority had been secured at a consider­
able advance over market quotations, from a prominent stock­
holding interest. It now appears that there was never very much 
substance to the whole report, and that if any outsiders were 
seeking to ga in cont rol, they must have abandoned their effort. 
T he stock wa s acti vely dealt in at c.n advance to I4;i, but when the 
speculative gossip was not confirmed it dropped back to 12¾ 
which is the old figure prevailing fo r month s. \Vhether or not 
they were direc tly affected by the incident, the shares of the other 
eleva ted lines are generally lower for the week. Metropolitan is 
o ff a half to three-quarter s o f a point, selling at 38¾, and the 
Northwest ern stocks are also fracti onally lower at 37¾ for the 
common, and 85¾ for the preferred. T here is talk of extending the 
Northwest ern to Raven swood, about a mile and a half northwest of 
the present Wilcox Avenue terminus, but the new branch will not 
be begun thi s year. It is fi gured that the cost will be about $r,ooo,­
ooo, which will be covered by a new bond issue. There is no doubt 
i11 the minds of those who have plann ed the tran saction that the new 
line will bring enough fr esh traffic to pay interest on the new 
bonds from the start. Chicago U nion Tract ion preferred recovered 
two points during the week to 54½ , but the common wa·s heavy, de­
cl ining on light trading from r9¾ to r8¾ . No sales were r eported 
in City Railway, but the bid quotation has been rai sed a point. 

Other Traction Securities 
Another week of h eavy trad ing in Massachusetts Electric com­

m on on the Boston Stock Exchan ge has developed fresh discus­
sion as to the future prospects of thi s property. The best informa­
tion is that while the ri se is mainly manipulative insiders and their 
friends have been picking up the stock on every o ccasion of weak­
ness. There is n o t the slightest possibility o f any early payment 
of dividends, but the company is steadily increasing its holdings 
in the shares of it s subsidiary lines, and when this is done and 
these sub-companies increase their dividends from 6 to 8 per cent, 
there will be plenty of room for the full 4 per cent on Massachu­
setts shares. No sales are r ecorded this week in Boston Elevated. 
On the Baltimore Exchange some further buying was noticed in 
U nited Railways incomes, which was of a sufficiently strong 
character to lend color t o the report that the coupons on this 
issue, due next month, will be paid. Little or nothing has been 
done in U111ted Railways stock. The securities interested in the 
consolidation deal at Newport News, Norfolk and Portsmouth 
have been moderately active, but without any noticeable change 
in price. The syndicate promoting this deal have issued a circular 
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which shows that the amount of securiti es to be issu ed will a mount 
to $9,000,000, divided into mortgage bonds, incom e bonds a nd 
stock. Sales are reported in Norfolk Rai lways & Ligh t common 
stock at 13¼, and in the 5 p er cent bond s at 94. Other transac­
tions in Baltimore comprise Charleston Consol idated Railway 5s 
a t 98¾, Lexington Railway 5s at 102¼, Atlanta Street Railway 5s 
at 107@107¼, and Toledo Traction 5s at 104. North J er sey Stree t 
Railway stock is reported a point hig her in the bid pric e, at 29½, 
but there have been no dealings during the week . No change is 
recorded in Columbus Street R ailway or in St. Louis Transit . 
Bids for Louisville Street Railway common at 125 still fail to at­
tract offers. The ri se in New Orleans securities has apparently 
ceased for the present, the bids for the preferred being a point 
and a quarter lower, at I 10¼, and for th e common a half point 
lower at 33 ¼. San Francisco securities have been a leadin g fea­
ture in the New York curb d ealings. The preferred stock , which 
sold at 59¼ ten days ago, advan ced on heavy buyin g to 64, the· 
common went up from 24 to 25½, and the subsc ription privileges 
from 102 to 103½ . T he bonds have sold at· 91 ½ and int er est as 
agai nst 90, th eir opening price. This sudden spurt of ac tivity is gen­
erally regarded as an att empt to create a wider market for the se­
curiti es in th e interest of th e promoters of the San Francisco con­
solidation. E lgi n , Aurora & Southern rose sharply on th e Cleveland 
Stock Exchange, under transactions of over 1000 shares. Five 
hundred shares sold at 40½, an advanc e of 3½ points. Detroit 
United was active and strong on r eports that the Everett-lVIoore 
inter ests had been sati sfactorily di stributed among other pa rties. 
One thousand shares were sold at an advance from 70 to 72 ¼. 
Two small blocks of Southern Ohio Traction sold at 66, and a 
small lot of Western Ohio at 20. Cleveland E lectri c Railway 
shares, after sell ing at So, jumped up to 82 ½ for a small lot. One 
parcel of $10,000 Detroit Citizens first mortgage 5s change d hands 
at 106¼. 

Security Quotations 
T he fo llowing table shows the present bid quotations for the 

leading traction stocks, and the active bonds, as compared with a 
week ago: 

Closing Bid 
i\Iay 20 May 27 

American Railways Company.... ....... ........................ . . 46 45½ 
Boston Elevated ................................................. 163 164 
Brooklyn R. T. . .. .. .. . . . . . .. . . . . .. .. .. . . .. . .. . .. . . .. .. . .. . .. . . . . . 65% 66% 
Chicago City ................ ! ......... . ............................ 206 207 
Ch icago Ui,ion Tr. (common)..................... .... ........... 18¾ 18¾ 
Chicago U nion Tr. (pr eferred) .................. . .......... . ..... 52 53½ 
Cleveland City ..... , ............................................. .. 
Cleveland & Easter~ ........... , ................................. a30 
Cleveland Electric .............................................. . 
Columbus (common) . . . . . . .. . . .. .. . . . . . .. .. . . .. . .. . . . . . .. . . .. . . . . 52¾ 
Columbus (preferred) ............................................ 107½ 
Consolidated Traction of N. J.................................... 69½ 
Consoli dated Traction of N. J. 5s ..... . ........ . ................. 111¾ 
Detroit U nited .. .. . . . . . . . . . . .. . . .. . . . . . . . . . . .. . . . . . . . .. . . . . . .. . . . 70½ 
E lectric-People's Traction (Philadelphia) 4s.... . ................ 98½ 
Elgin, Aurora & Southern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
Indianapolis Street R ailway 4s.................................... 86½ 
Lake Stree t Elevated . .. .. .. . . . . .. . . . . . .. . . . .. . . . . . . . . . .. . . . . .. . . . 12¾ 
Manhattan Ry .................................................... 131% 
Massachusetts Elec. Cos. (common)............................. 44 
Massachusetts Elec. Cos. (pr~ferred)............................ 97 
Metropolitan Elevated, Chicago (common)...................... 38½ 
Metropolitan Elevat ed, Chicago .. .. .. .. .. . . . . . . .. .. . .. . . . . . . . .. . 89½ 
Metropolitan Street , ...... ... ........ ............................. 148¼ 
New Orleans (common) .......................................... 33 
New Orlean s (preferred) ......................................... 112 
North America n . ........... · .......... · ............................ 120 
Northern Ohio Traction (common) .......... . ............. ·.. ... 30 
Northern Ohio Traction (preferred) ............................ a85 
North Jersey ... . .......... . ........ . ................... .. .. . ...... 28 
Northwestern Elevated, Chicago (con'imon) .................... a38 
Northwe stern E levated, Chicago (preferred) ................... . 
Philadelphia Traction .. .. .. .. .. .. .. .. .. . . . . .. .. . . .. .. . . . . . . . . .. .. 97¾ 
St. L ouis Transit Co. (common) ..... '............................ 31½ 
South Side Elevated (Chicago) .................................. a115 
Southern OJ1io Traction . . . .. . . .. . . .. . .. . .. . . . . .. . . . . . . . . .. . .. . . . 65½ 
Syracuse (common) ....... .'...... ................................ 22 
Syracuse (1, referred) . .. .. . . . .. . . . . . .. . .. .. .. .. . . .. . . . . . . . . .. . . . . . 64 
Third Ave .•................. ..................................... 130 
Toledo Railway & Light ............ .'............................ 18 
Twin City, :Minneapolis (common) ............................. 118 
Uni t ed Railways, St. L ouis '(preferred) ........... , ............ , 84¼ 
U nited Railways, St. L oui s, 4s................................... 87% 
Union Traction (Philadelphia) ........ ........................... b41 
\Ve~tcrn Ohio R y . ... .............•...... ............... , ........ a22 

* Ex-dividend. "t Last sale. (a) Asked. (b) Ex-right~. 

Iron and S teel 

a33 
a83 

52¾ 
107½ 

69 
111¾ 
72½ 
98% 
40 
8S½ 
12% 

132¼ 
44¼ 
96%, 
38 
89 

147¾ 
33¼ 

110¾ 
121¾ 

30 
a85 

29½ 
37½ 

97½ 
31 

112 
a67 

22 
64 

130 
20 

122¼ 
83½ 
87½ 
40% 
18 

. The iron trade situation at the moment continues very f- trong in 
alt quarters, but there are various elements of doubt which make 

the future hard to foreca st. O ne of these, and unquest ionably the 
most important, is the effects of the anthracite coal strike, more 
particularly in view of the possibility that it may be extended to the 
bituminous mines. If thi s were to occur, it would be a serious 
blow to the iron as we ll as to many other industries. Already 
there is some curtailment of pig an d foundry iron output on ac­
count of the strike, and thi s has emphasized the already extraordi­
nary shortage in current supplies. Meanwhile imports of fc rro­
manganese, and of foreign steel, beam s and strnctural material 
are on the increase. Some heavy orders of steel ra il s have been 
booked during the week, but it is not believed that they wi ll be 
ready for delivery before next year. Quotation s are as follows: 
Bessemer pig iron $21.50, stee l billets $33, steel rai ls $28 nominal, 
girder rail s $33. 
netal 

Quotations for the leading metals are as follows: Copper 12.55 
cents, tin 30 cents, lead 41/s cents, spelter 4¾ cents. 

•• 
BOSTON, MASS.- The Boston News Bureau says: "The trustees of the 

Massachuse tt s Electric Company ar e askin g their shareh olders to authorize 
th e issu e of $5,G00,000, par value, of n ew preferred shares, proceeds of which 
will be in vest ed in the securiti es of the companies in which th e Massachusetts 
E lectric Companies are alread y shareholders, and will be appli ed by those 
co mpa nies to the carrying out of the programme, wh ich is somewhat as fol­
lows: (It should b e st a t ed tha t a p ortion of th e expenditure m ention ed be­
low has :tl ready been m ade, a nd a part of the fund s arisin<s from the sale of 
the n ew shares will be d evot ed t o takin g up the fl oat ing debt n ow existing 
of th e various s treet railway companies. No part of the money, h owever, will 
be used :o r etire th e exis tin g coupon notes of the Massachusetts Electric 
Compani es, as a ll of it will be appropriated to increasing the facilities an cl 
b u sin ess, a nd therefore th e earnings of th e op erating companies. The pro· 
gramme is as fo llows: The ?lliddleton & Danvers Stred Railway w ill be 
co m pleted through to Lawrence, thu s furni shin g a direct line from Lawrence 
an d the Merrimac V a lley to Salem and the seacoast. The Haverhill & An­
d over, a nd Reading, \Vak efi eld & Lynnfield lin es wi ll also be built, th e total 
cost of th ese three n ew line s being estimated at $1,000,000, round numbers. 
In addition to thi s, the O ld Col0n y Street R ail way Company and the Roston 
& North ern Street R ailway C::impany are spending, or w'ili spend shortly, 
about $950,000 in n ew track construction , and $1,100,000 for n ew cars anj their 
equipment, besides $600,000 for power station s an d machinery, and a con ­
siderabl e .s um fo r new la nd , buildin gs, overhead equipment, etc. 

BOSTON, MASS.- Governor Cran e has signed the bill authorizin g the 
Haverhill, P la istow & Newton Street R ai lway Company t o lease its property 
to the Exeter, H ampton & Amesbury Street R ailway c;ompany. 

SPRINGFIELD, MASS.-Th e R ail road Commissioners have a uthorized 
the Berkshire Street R ai lway Company to issue $500,000 5 per cent m ortgage 
bonds to fund floating 'indebtedness. · 

BOSiON, l\L\ SS.-The Bos ton & Northern Street Railway Company has 
wi thdrawn its petiti on to the Railroad Commi ssion ers for authority t o issu e 
$400,000 n ew stock. ' 

BO STON, l\IASS.- There are now appearing in the papers of this city 
advert isements calling s pecial meetin gs of th e Union Railroad Company, 
th e Pawtucket S treet R ail way Company and the Rhode I sland Suliurban 
R ai lway Com pany, to be h eld June 24 to take action authorizing the lease 
of the different companies to the Rh ode I sland Compan y. 

LONG ISLAND CITY, N. Y .- The Queen s R ai lway Compan y, cap;tali zed 
at $2,500,000, has been incorporated with the Secretary of State as the suc­
cessor of the New Y ork & North Shore Railway, sold under foreclosure 
recently. The d irectors of th e compan y ar e : E. Clarence Miller, Franci s 
Rawl e, \V illiam H. Shelmerdin e and James l\I. Gregg, of Philadelphia; \Vill ­
iam E. Stewart and George F. Hick ey, of New Y ork; Frank P. Maize and 
J. R. Beetem, of L on g I sland City, an d Claren ce D. Simpson, of Scranton, Pa. 

SYRA CUSE, N. Y.- Thc h earing on t h e appli cation for the appointmen t 
of a r eceiver for the Mar celln s E lect ri c Railroad Company has been ad­
journ ed to Jun e 7. It has been stated by on e of the attorneys that the ad­
journment was at the r equest of the Merchants' National Bank, of P hiladel­
phia. The bank. it was said , has h ad a -representative h er e looking over th e 
property with th e view of acquiring a majority of th e bond s and completin g 
th e work of construction. T his will resu lt in a discontinuance of the mort­
gage foreclosure proceedings and avo id the n ecessity of a receiver. 

STATEN ISLAND, N. Y.- The reor ganization of th e Staten Island 
E lectr ic Railway, the New York & St a,ten I sland Electric Company, the 
Richmon d County P ower Compan y, a n d the New J er sey & Staten I sland 
Fer;y Compan y wi ll be accomplish ed b y the format ion of a new company, 
which will au thori ze $2,500,000 fir s t and collateral trust m ortgage 4 per cent 
fif ty-year bonds and $3,000,000 capital stock r epr esented by a five years' voting 
trust, the trustees to b e H . H. Rogers, \\'alter G. Oakman an d vVilh am L. 
Bull. The cash working capital t o b e raised is $438,880. 

CANTON, OHIO.-Director s of the Canton-l\Iassillon Railway Compan y 
and the Canton-Akron Railway Company will me et Jun e 19 fo r the purpose 
of furthering plan s for the consolidation of the two roads. The properties 
are owned by the sam e interests. 

PADUCAH, 1 ENN.- The Paducah Street Rail way Company, capitalized 
at $300,000, has filed articl es of :ncorporation with the Secretary of State. The 
principal st ockholders are: \Villiam L. Hayes, of Cleveland, Ohio; A L. 
Rich of Cincinnati and Clar ence Hallam, of L ouisville. The coinpany will 
ab so;b the Paducal; R ailway & Light Company, of which it really is a re­

organization. 
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TABLE OF OPERA TING ST A TISTICS 

N otlce.-These statistics w ill be car efully revised from month to month, upon information received from the companies d irect, or from official sources. 
The table should b e used In connection with our Financial Supplement "American Street Railway Investments," which contains the annual operating 
r eports to the ends of the v a rious financial years. Similar statistics in regard to roads not reporting are solicited by the editors. • Including taxes. 
t D eficit. 

COMPAN Y Period 

AKRON, O. 
Northern Oh io T r. Co. 1 m., 

1 .. 
4 .. 
4 .. 
12 .~ 
12" 

Apl. '02 
" '01 
" '02 
" '01 

D ec. '1)1 
u '00 

49,425 28,527 
39,618 25,477 

190.559 114,862 
162,271 104,034 
617,011 * 350,845 
513.7~ * 317,475 

20,898 
14,142 
75,697 
58,237 

266,166 
196,249 

12,829 8,069 

so:si9 2s:iis 
41,988 16,249 

136,162 130,004 
141,133 55,117 

ALBANY, N. Y. 
United Traction Co . .. 1 m., Apl. '02 117,072, 

1 " " '01 109,838 
81,527 35,545 23,603 11,941 
75.982 33,856 19,901 13,955 

10" " '02 1,215,771 
10 " " '01 1,141,026 

Apl. '02 
" 'Ol 
" '02 
,, '01 

14 843 
13:994 

155,621 
140,084 

837,i66 378,005 215,823 162,181 
775,467 365,559 199,433 166,126 

9 841 
9:220 

8.S.026 
75,794 

J:~~ 
70,595 
64,290 

BOSTON , MASS. 
Boston Elev. Ry. Co. 12 m., Sept,'01 10,869,496 7,336,597 3,532,899 2,896,359 636,539 

12" ' '00 10,236,994 6,828,110 3,408,884 2,932,839 476,044 

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

B R OOKLYN, N. Y. 
B rooklyn R. T. Co . .... 1 m., Mar. '02 1,030,917 * 768.347 262,570 •••••• 

1 " " '01 955,503 * 714,044 241 459 • ••.•• 
!l " " 02 9,426,365 *6784899 2,641:466 • ••••• 
9 " " '01 8,854.604 *5864450 2,990.154 •.•••• 
12" June '01 12,135,559 *7216008 4,919,551 4,341,748 
12 " " '00 11.768,550 *7106373 4,662,177 4,135,405 

51fsre 
526,772 

BUFFALO, N. Y. 
International T r. Co . . 1 m., Feb. '02 230,744 1,32,920 97,824 94,276 3,548 

1 " " '01 235,021 118,273 116,748 84,411 32,338 
8 " " '0-l 3,519,491 1,664,285 1,855,206 789,124 1,066,081 
8 " " '01 1,998,050 972,319 1,025,731 641 ,057 384,674 

CHICAGO, ILL. 
Ch icago & Milwaukee 

Elec. Ry. Co . . ....... . t ~;• A pl. '02 
" '01 
" '02 
" '01 

4 .. 
4 .. 

Lake Street Elevated 12 m., Dec. 'Ol 
12 h U '00 

CLEVELAND, O. 
Cleveland & Ch agrin 1 m., Feb. '02 

Falls . . . . . . . . . .. . . . . . . . 1 " " '01 
12" D ec. '01 
12" " '00 

Cleveland & Eastern .. l m., Feb. '02 
I " '01 
12 " D ec. '01 
12" " '00 

Cleveland El. Ry. Co .. 1 m., 
1 ,. 

Feb. '02 
H '01 
" '02 
" '01 

2 u 
2 .. 
12 " 
12 " 

D ec. '01 
" '00 

Cleveland, Elyria & 
\Vestern .. .. ........... l m. , Apl. '02 

l " " '01 

Cleveland, Painesville 

4 ° " '02 
4 " " '01 
12 '' D ec, 'OJ 
12" " '00 

& Eastern .... . ....... 1 m., 
1 .. 
4 .. 

Apl. '02 
" '01 
u '02 
" '01 4 " 

12 " 
DENVER, COL. 12" 

Dec, '01 
" 'CO 

Denver Ci ty T rani way 
Co . ...... ........... ... ~ ~:• A~!· :gi 

4 " " 'Ch! 
4 " " '01 
12 • Dec. 'Ol 

· 12" " '00 

DETROIT, MICH. 
Detroit United R y .... ~ ~;• A?,l. ;gi 

4 u " '02 
4 " " 'OJ 
12" Dec. '01 
12" " '00 

D e troit and Port Hu- 1 m., Apl. '02 
1·on Shore Line 1 " " 01 

(Rapid Ry. System) 

13,057 
10,443 
44,749 
34,041 

5,899 
5,584 

23,603 
22,614 

7,159 
4,859 

21,146 
11 ,428 

786,462 888,799 397,663 
757,954 378,661 379,293 

3,454 2,255 
2,4:35 3,016 

47,976 * 32,002 
49,6-16 * 33,272 

4,916 
3,525 

90,390 
62,893 

1,199 
t 581 

15,974 
16,374 

1,300 
t 512 

88,368 
26,221 

168,462 97,446 71,016 
151,805 90,251 61,554 
356,544 203,452 158,092 
318,5.'17 189,514 129,023 

2,2\16,898 1,265,953 1,030,945 
2,061,,.05 1,121,037 940,467 

~1.065 
17,054 
78,149 
64,084 

249,260 
179,698 

12,696 
10,184 
44,682 
36.203 

164,!J71 
141,112 

13,022 
9,508 

51,391 
43,382 

136,865 
10-J,393 

6,934 
5,935 

26,Hl 
' 21,610 

* 87,102 
* 89,592 

8,043 
7 546 

:?6:757 
20,702 

112,394 
77,304 

5,762 
4,249 

18,541 
14,592 
77,869 
71,520 

124,516 66,5a:J 57,983 
116,357 62,866 53,490 
481,348 261,118 220,230 
435,297 236,915 l!lS,382 

1,507,293 818,321 688 965 
1,302,2901 722,458 579:839 

259.776, 150,719 109,057 
228,5971 131 ,BBS 96,709 

1,015,407~ 586,374 429,033 
878,865 497 630 881 .21!5 

2,919,1711 *1596765 1,322,046 
2,575,277 *1439058 1,136,219 

I 

29,611 18,391 11 ,219 
28,BF 18,06! 10,816 

i3:023 
13,294 

2"2,170 
18,875 
43,945 
37,851 

244,231 
258,483 

72,500 
72,500 

32,865 
3l ,304 

131 ,259 
125,62'2 
383,180 
374,291 

66,402 
57,360 

260,155 
229,425 
652,277 
616,468 

10,568 
9,692 

2,951 
3,080 

48,846 
42,679 

109,146 
91,172 

786,714 
681 ,984 

55,371 
42,742 

·s:aiiil 
t 980 

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

305,785 
205,548 

42,655 
39,349 

168,878 
151,810 
670,129 
519,751 

651 
1,124 

COMPANY Period 

D ULUTH, MINN. 
Duluth-Superior Tr ... 1 m., Mar. '02 

1 " " '01 
3 " " '02 
3 " " '01 

ELGIN, ILL. 
Elgin, Aurora & 

Southern Tr . . .. .. .... 1 m., 
1 .. 
11 .. 
11 .. 

H AMILTON, O. 

Ap.1- :gi 
" '02 
" '01 

Southern Ohio Tr. Co. i ~;• A~!· :g; 
12" " '02 
12" " '01 

LONDON, ONT. 
London St. Ry. Co ..... 1 m., Apl. '02 

1 " ,, '01 
4 " " '02 
4 " " 'Ol 

MILWAUKEE, WIS. 
Milwauke e EI. Ry. & 

Lt. Co ... .... .. ........ 1 m., 
1 .. 
4 .. 
4 .. 

Apl. '02 
" '01 
, , '00 
" '01 

41,140 
33,212 

111,261 
94,763 

~ ,947 
21,238 
67,886 
59,623 

17,193 
11,974 
43,375 
35,1 41 

29,642 19,595 10,047 
26,613 18,285 8,328 

344,136 195,674 148,462 
300,962 192,726 108,236 

27,774 15,245 12,529 
23,530 14,405 9,125 

353 144 186 365 166 779 
aoa:104 166;757 136:946 

9.942 
9,496 

39,188 
36,192 

6,395 
5,999 

26,723 
25,136 

3,547 
3,497 

12,465 
11,056 

9,612 
9,105 

28,8311 
27,286 

8,333 
8 333 

91:667 
91,667 

7,500 
'i,500 

90 000 
90:000 

2,335 
1,998 
8,896 
7,807 

7,581 
2,869 

14,536 
7,854 

1,713 
t5 

56,795 
16,569 

5,029 
1,625 

70 779 
46:946 

1,211 
1,499 
3 569 
3:249 

2o6,049 99,154 106,893 64,108 42,785 
l !i4,210 96,099 88,111 60,48.'3 27,629 
833,547 401,276 4.:12,271 257,901 174,370 
728,683 397,530 331,152 241,163 89,989 

M I N NEAP OLIS,MINN. 
Twin City R. T. Co .... ~ ~. A~!· :g; ~g~:~ m:~~ ~~i:rcJ i~:i~~ ~:fJ 

4 " " '02 1,059,565 512,040 547,525 234,066 313,45'1 
4 " " '01 926,311 449,323 476,988 216,460 260,527 

M ON TREAL, UAN. 

Montreal St. Ry. Co . .. 7i ::' M::r, :~02:i f~J~~ ::g~ ~~:~~ Ii:~ ~:m 
1,079,110 679,459 399,652 106,234 293,418 

7 " " '01 1,012,816 652,!121 359,895 64,363 295,532 

I N EW YORK CITY. 
Manhattan Ry. Co ..... 3 m., Dec. '01 3,038,435 l ,404,9711,633,46.5 753135 880,329 

3 " " '00 2,728,598 l,34'),696 1,387,902 749:857 638,045 
12 " Ser,t. 01 10,455,872 5,328,649 5,127,223 2 t1t11! 132 2,444,091 
12 " ' '00 9,950,735 5,195,312 4,75.>,423 2;688:644 2,066,779 

Metropolitan St. Ry . . 3 m., D ec. '01 3,887,936 1,723,972 2,143,9641151 14.0 992,824 
3 " " '00 3,786,030 1,699,649 2,086,381 1 '138'467 947,914 
12 " June '0114,720,767 6,755,131 7,965,636 4'534'068 3,431,567 
12 " " •oo t4,4a7,134 6,631,254 7,805,880 4:445:120 3,360,160 

OLEA N, N.Y. 
Olean St. Uy. Co .. •.... ~ ~;• M~;· :g; 

9 " " '02 
9 " " '01 

3,994 
3,835 

41,735 
39,270 

2,411 
2,043 

21.611 
19,276 

1,584 
1,79! 

20,124 
19,994 

1,146 
1,187 

12,343 
11,068 

438 
604 

7,781 
8,925 

P ITTSBURG, P A. 
Con solidate d Tractio n 1 m., Dec, '01 304,669 140,941 163,728 91,548 72,180 

9
1 :: :: ;0001 277,439 109,069 168,370 88079,,807667 78,563 

2,649,656 1,145,651 1,503,905 694,288 
ii " " '00 2,471,696 1,013,240 1,458,456 799,704 658,752 

PHI LADELPHIA, PA. 1 m., A pl. '02 
American Railways ... io :: :: :u 

10 " " '01 
RICHMOND, VA. 

Richmond Trac. Co . .. I m. , Sept. '01 
1 ° 0 'DO 
12 ° u '01 
12 " " '00 

ROCHESTER, N. Y. 
Roche ster Ry .... • • - -•• i ~;• AP.I. :gi 

4 " ,, '02 
4 " " '01 

SCRANTON, PA. 
Scranton Ry. Co .. . .. . 1 m., Oct, 'OJ 

1 " " '00 
10" " '01 
10" " ' 00 

SCHENECTADY, N. Y, 
Schenectady Ry. Co . . 3 m., Dec. ' 01 

3 h U '00 
SYRACUSE, N. Y. 

79,619 
64,339 

Si0,663 
691,399 

20,991 15,669 
20,727 10,770 

218,569 139,542 
203,057 108,198 

5822 
9:957 

79,027 
94,859 

86,183 45,491 39,192 
82,778 51,910 30,867 

350,343 193,423 156,919 
328,832 213,788 115,045 

2,638 29,300 a df26661 
48,781 84,787 13,993 

507,989 295,079 212,910 
504,852 298,122 206,730 

84,061 
30,876 

46,949 
14,517 

37,112 
16,359 

3,196 
3.843 

88,618 
37,608 

24,730 
23.574 
9\l,104 
96,268 

13,454 
6,087 

Syracuse R. T. Co_ . . . ! "!;• AP.I. :: 56,008 31,349 24,659 19,025 
52,416 28,470 23,946 18,683 

10 " " '02 
10" " '01 

TOLEDO, O. 

574,652 316,908 257,744 190,196 
512,889 280,907 231,482 186,288 

Toledo Ry. & Lt. Co .. . 1 m., Mar. '02 111,174 53,151 
1 " " '01 98,749 46,047 

58,024 
52,701 

161,796 
147,333 
674,677 
565,57'J 

3i,833 
24,271 

113,494 
72,81 3 

415,168 
409,051 

3 " •• '02 3:?5 238 163 442 
3 .. .. •011 288:960 141:628 
12 " Dec. '01 l ,3!1,084 * 636,407 
12 .. .. ·oo 1182 517 * 616 945 

W. NEW BRIGHTON, ' ' ' 
s. I. 

2,126 
6,115 

40,410 
57,250 

14,462 
7,293 

57,Slu 
18,777 

23,658 
10,272 

5,634 
5,263 

67,548 
45,194 

20,189 
28,431 
48,302 
74,520 

259,509 
156,521. 

18 " " 'OJ 3/\,897 38,288 .t 2,391 
Staten Island Ry ...... 3 m., Mar. '021 88,189 46,906 t 8.717 8,778 tl 7,495 

8,217 tl0,608 




