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The Interurban Electric Railway 
There is no department of electric ra ilway operation in which 

greater advances have been made during the past fi ve years than 
in that of interurban railway construction and operation. With 
the exception of th e general, use of the double-truck cars and im­
provements in details, there have been few radical changes in 
city electric railway construction. But the interurban electric 
road is an entirely different proposition than five years ago. The 
first roads of this kind were patterned after suburban city work 
and little effort was made to secure higher speeds or to put down 
a more substanti al co nstruction than was required in such sub­
urban extensions. T he modern interurban road, however, is 
distinctly a type by itself, and has become possible principally 
through th e deve lopment of alternating-current transmission, by 
which th e length of the road has been practically inde­
pendent of economical considerations, so far as the cost of feeder 
copper is concerned. Many of the steps in the evolution of the 
interurban road are desc ribed in a paper read recently on the 
subj ect before the New E ngland Stree t R ailway Club, and pub­
lish ed elsewhere in this issue. T o Mr. Hodge's excellent ar ticle 
we wish to put especial emphasis on the necessity of substantial 
track construction. If th e interurban road is to last as long as 
its steam railroad rival , its roadbed must be patterned after the 
same lines and made certainly as substantial, if not mor e so; fo r 
economy in this direction is apt to prove the worst kind of ex­
travagance before the road has seen three or four years of oper­
ation. 

The future valu e of the interurban roads which are now being 
built will undoubtedly depend largely upon the speeds which can 
be made upon them, and as high speeds are absolutely dependent 
upon the roadbed, the importance of this feat tire is self-evident. 
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ning and a grooved wire with 5traight underrunning surface, is 
perfectly adapted to such speeds if they are require d in the fu ture, 
and so equipped, with their own right of way and few curves 
and grades, ther e is nothing to prevent the active co mpetition of 
such roads with paralleling steam roads . 

A1 Others See Us 

It is well for us occasionally to see ourselves as others see us; 
not because we are likely to be encouraged or fl attered by the opin­
ions of contemporaries, but rather that we may realize how our 
work is regarded and the estimate our neighbor puts upon our 
ability. The rule o f individuals is the rule of nations generalized, 
expanded, broadened ; and in this particular case its application 
may be enj oyed if it is not accepted, approved and engrossed 
among our national records. 

W e hear so much nowadays about the conquests of American 
mechanical and scientific genius that we are liable to forget or over­
look the claims of others, but we must not flatter ourselves that our 
rivals abroad are less zealous, watchful and persistent than we are. 
Therefore, when we calmly point to our development in the elec­
trical field, especially in the tran sportation department, we must be 
prepared to learn that there are other cla imants for honors as pio­
neers, and that our " pretensions" are ridiculed in such learned 
circles as the Society of Arts. The Journal of that ve ry respectable 
body contains proof of this fact in the repo rt of a recent gathering 
presided over by that paragon, Professor Silvanus P. T hompson, 
and participated in by such lights as Mr. Alexander S iemens, Mr. 
W . M. Mordey and M r. F erranti. 

t he subject o f the evening's paper, which, by the way, was pre-
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sented by Mr. J. Clifton Robinson, was " Tubes, T rams and Trains 
of London"-not very intimately associated with A merican enter ­
prise, to be sure, unless we refl ect upon the par t that A merican 
capitalists, promoters, manufacturers and engineers are expected 
to take in affording relief to the English capita l. T he speakers 
united in denouncing the policy and tendency of adopting American 
methods and machinery, and they contended that we were not en­
titled to the credit that had been given us for our work in this par­
ticular branch. A sharp Yankee trick had been played in reali ty; 
our confiding English cousins had been betrayed; their ideas, inven­
tions and plans .had been stolen and the rest of the world had been 
hoodwinked into giving to the despoiler credit which r ightly be­
longed to Englishmen. vVe are gravely told by Mr. Mordey, fo r 
instance, that prior ity of tit le to the electric road of to-day rests in 
England. We presume he bases this claim upon the establishment 
of the Por trush line, which is conveniently designated as a British 
enterprise for this occasion. If our English cousins have lost any 
credit for the work they have done in the electric railway because 
of the location of the fir st line in Ireland, they should att r ibute 
their failure to secure it to a Fenian conspiracy. But how are we 

of headway in the op eration of the cars. It is a well-known fact 
t hat a street blockade, which is of fre quent occurrence in the con­
gested portions of N ew York, will produce a long line of cars on 
one of the tracks, say the down track, while there will be a re­
sulting long gap between cars on the up t rack. The only way to 
bring back a normal condition of affa irs is to switch some cars 
from the down track to the u p t rack, and not try to drive them 
all th rough to the t erminus. Such a condition is not produced by 
any act of the railway company ·itself, and its occurrence cannot 
be fo reseen. The inconvenience to th e passengers in the cars 
t ransferred fro m one track to the other is sli ght and unavoid­
able if people wishing to t ake the car up town are to be accom­
modated with any sort of car service. It is one of the anomalou~ 
fact s of our system of governm ent that the power to make regu­
lations governing an important industry like street railroading is 
put int o the hands of persons who have absolutely no qualification 
fo r the t ask. W e do not believe that the ordinance will ever be­
come a law, but th e incident simply shows that matters of this 
kind, in which the convenience of the community at large depends 
to s~ch an extent, should be in the hands not of a popularly elected 

to explain later transactions of similar aspect? Here is an indict- body, but in those of a trained commiss ion, who would under-
ment presented by Mr. Mordey: stand the practi cal r equirements of railway operation. 

England was the pioneer of electric traction . Years before any tramways 
were running in the States street tramways were running in England 
by the method now in use in America. \Vhen the first tube railway-the 
City and South London-was opened in 1890, the American s sent over a 
deputation of engineers, who r eported that it was impossible fo r such a 
sys tem of traction to take the place of steam traction on the overhead rail­
ways, After the Liverpool overhead railway was opened another American 
deputation was sent over, with the resul t that a Chinese copy of that 
system was installed on the Chicago overhead railway. Yet the American s 
when they visited England were welcomed as the pioneers of electric trac­
tion. 

The worst is yet to come. Mr. Mordey denies us all credit for 
progressiveness. "America, having no roads fit to walk er ride on," 
he says, "and no horses or 'buses, has been driven to establish elec­
tric traction services. It was not due to the enterpr ise of A mer i­
cans, but to the absence of any other faci lities for getting about , 
that the great tramway work had been done in the States." We 
fear that Mr. Mordey must have gotten his ideas of America from 
Dickens' description of Martin Chuzzlewit's experience in Eden. 
It looks very much as if the W ater-Toast Association of United 
Sympathizers had been tran splanted to England, or had at leas t 
imparted its spirit to the Society of Arts. 

" The Car Ahead " 
One of the unnecessary difficulti es under which st ree t railway 

companies labor, and whi ch causes all manner of inconvenience 
to both public and railway co mpanies, is the passage of use­
less and foolish acts by the local authoriti es who know nothing 
about practical railway operation. Th e result of these acts, if they 

were enforced, would be to defeat the very object which they 
were presumably passed to secure, that is, the comfort and rapid 
transit of the passengers. A good in stance of this class of interfer­
ence is shown by th e action of th e New York Board of Aldermen 
on April 15, when an ordinance was passed providing that all street 
railway companies must operate th eir cars through to the destina­
tion corresponding with the sign visible on the front of the car , 
and fixing a penalty for every passenger who is made to "take 
the car ahead" when the car on which he is riding is swi tched 
back before it gets to its destination as shown by its sign. A 
number of Aldermen spoke strenuously in favor of the ordi­
nance, and related in feeling tones their experience in being put 
off in the rain and snow to transfer to another car. O ne of them 
thought that the only fault with the ordinance was that it did not 
go far enough. He advocated the construction of shelter stations 
by the company at all important points wher e passengers were 
transferred. The ordinance was passed by a vote of 57 to 2. 

We do not say that such a regulation cannot be fulfilled by the 
railway company, but we do affi rm that where cars are run in 
crowded streets, as are most of the thoroughfares of N ew York, 
such a rule, if followed to the let ter, will produce all sorts of in­
convenience, and will absolutely prevent any reasonable r egularity 

Practical Operation of Electric Trains 
Continuation of the di scuss ion of Dr. Hutchinson's paper in 

this issue by Messrs. Dodd, Gerry and Storer emphas izes the ob­
jections t hat have been recorded again st certain of the conclu­
sions of the author of the original paper. Mr. Gerry, fo r instance, 
contends that the paper does not embrace a sufficient number of 
operating condition s to just ify such general result s as are reached 
by D r. Hutchinson ; in fact, Mr. Gerry declares that each 
particular case shoul d be considered separately, and he inti­
mates that general conclusions in rail road work have little prac­
tical value. He ci t es, for illustration, the r equirements of certain 
elevated and suburban roads where schedule speed is the all-im­
portant consideration, as it determines the am ount of traffic that 
can be handled. Here, he contends, it is not a question of power, 
bu t one of maximum schedul e speed between stations, and con­
sequently the mos t rap id acceleration obtainable is usually the 
most desirable. T his is diametr ically opposed to the theoretical 
conditions, which h e points out are rarely the most desirable or 

economical. 
M r. D odd's fir st contribution to the di scussion describes a 

series of experiments he conducted along somewhat different 
lines from those fo llowed by Dr. Hutchin son, and, like Mr. Gerry, 
he reach ed th e conclusion that th e higher acceleration is the more 
economical, -not only in power house but on equipment. Mr. 
Dood's second paper takes up some points which D r. Hutchinson 

defended in a supplementary paper. O ne of these bears directly 
upon the point conside1ed in Mr. Gerry's discuss ion. Mr. Dodd 
says: " I cannot conceive of a va riation in the initial acceleration 
which does not necessarily invoh·e a corresponding variation in 
the use of t he mot or curve, the power of th e equi pment and the 

schedule speed being maintained constant.. T his, I have always 
considered, is the secret of the economy o f hi gh acceleration." 

Mr. Starer's contribution deals particularly with Mr. Potter's 
critic ism of the m ethod of rating railway motors, which was 
proposed som e time ago by Mr. Storer. The auth or admits that 
the method of obtaining the temperature constants for the field 
and armature by m eans of a series o f car tests, made under all 
possible schedules and condit ions of service, is laborious in the 
extreme. H e also concedes that car tests are necessary for a 
determinatiorr of the ratio between the t emperature rise in shop 
and in service for different sch edules and other conditions, but 
he beli eves when °this ratio is determined for one motor it should 
be practically the same for motors t ested under the same condi­
tions, especially if the motors are completely enclosed, as they 
are in a majority of cases. Moreover, he contends that the con­
stants may easily be obtained in shop tests, where the distribution 
of losses may be absolutely determin ed, and when the distribution 
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of temperature rise will be practically the same as in service. We 
know of no paper presented to the Institute which has involved 
so much discussion as this, a fact which shows the lively interest 
taken in electric railway subjects. 

The Port Chester Decision 
The action of the Board of Railroad Commissioners o f New 

York State in granting the request of the New York & Port 
Chester Railroad Company for privilege to construct a hi gh-speed 
line between 132d Street, New York, and the State line at Port 
Chester seems bound to have an important bearing on high-speed 
electric railway construction in the future. The plans o f th e Port 
Chester Railroad Company in rhi s dir ection are familiar to our 
readers, through the reports of the hearings which have bee n 
published in these columns, and it is a significant fact that in the 
opinion of the Railroad Commissioners a line of this kind, 21 
miles in length, is considered as being required by publi~ con­
ven ience and necessity, although the proposed t ermini a·re al ­
ready connected by a steam railroad which parallels, to a greater 

or less.extent, the entire route of the proposed road. 
If the service provided in the past on the present steam road 

had been at all adequate to the requirements, the n eed of the new 
electric line would not have been so evident. But the testimony 
given before the Railroad Commissioners conclusively showed 
that but scanty attention had been g iven to the reasonabl e de­
mands of the large commuter traffic between New York and Port 

Chester, and the fares charged were very much highe; than those· 
which the new company proposes to institute. A striking com­
mentary on the feeling of the residents along the line was shown 
by the unanimity with which th ey endorsed the construction of the 
proposed electric line, and held mass meetings urging favorable 
action upon the proposition. V/c do not mean to say that sat­
isfactory service could necessarily have been given by the old 
line with its existing steam equipment. But there is no good 

reason why the old road co~ld not have r ecognized the advantages 

o f electricity as quickly as the promoters of the new line have 
done. Instead they confined their opposition at first to a vain at­

tempt to show that the use of electricity, as proposed, was im­
practicable and only desisted when the utter futility of such an at­
tempt had been brought home to them by the testimony of 

prominent electrical engineers. 
This ignorance of many steam railroad m en in regard to the 

advances which have been made in electrical engin eering during 
the past few years, and which are matters of public knowl edge to 
all who have followed the subj ect at all closely, has perhaps 

never been more clearly demonstrated than in th ese hearinzs, and 
the sufferers from this policy of insensibility to th e outside world 

will hav e none but th emselves to blam e. The New H aven road 
has had a monopoly of th e traffic in th e territo ry covered by it s 

lines for so long, and has done .30 littl e to improve its opportuni ­
ties, that it will have very little sympathy from the out side public 
in the case of successful competition. Although New York and 
Boston are only 214 mil es apart by it s most direct lines, the com­
pany runs only two five -hour trains each way between th e two 

cities, the same number which it ran fifteen years ago, and both 
of these trains are in the middle of the day , when they are 
practically of no use to business men. Important improvem ents 
have been made, it is true, in the company's track constructi on 

during these years, but thi s has effected no reduction in the run­
ning time or fares , and the company has blocked, as fa r as it could, 
a ll local competition by electric railways parallel to its main and 

branch lines. With the exception of so me noteworthy and va lu­

able experiments in third-rail traction, initiated through th e en­
terpri se of it s electrical departm ent , on a few of the branch lin es, 
and which could have been ext ended to advantage, the com ­
pai1y's policy has been one of extrem e conservatism. We sincerely 
trust that the Jcsson taught this and similar corpora tions by the 
g ranting of ri ghts for high-speed electric co mpetition will be 

taken to heart, and that steam railroad officials will be more 

prompt to recognize, in the early future , the advantages of elec­

tricity as a motive power. 

The Value of Perspective 
It is sometimes very diffi cult for the manager of a street railway 

to get a just outline of his own work. No class of men a re more 
ti ed down to their work and hav e fewer chances t o put aside care 
and see how things rea lly look. The cars must run if th e h eavens 
fa ll , and it is necessary fir st to get there, and then to consider th e 
route over which one came. Now, this sort of energy accom­
plishes much, but it runs some risk of mi ssing much. One gets, 
too, so much into the habit of working for daily re sult s that the 

next yea r see m s a very long ways ahead. And sometimes in this 
Vvay n ecessa ry things get put off season after season until there 
comes a time of rude a wakening, and a tremendous scramble to 
make up for lost time. We have just now particularly in mind 
the engineering side of the work from every aspect. A road, for 
instance, grows and prospers, throwing out long feelers into the 
suburbs, and makin g connections with the road in the next city. 

The feeders are strung out as the line advances, and presently 
the time comes when there begin to be operative difficulties: the 

ca r s do not make time and the cost of motive power gets up. 
F inally there is lull enough in the daily struggle with things im­
perative, and the superintendent looks up to find that the whole 
feeder system has become inadequate. The growth has been so 
gradual that the real condition of things was not realized until 

it became intolerable. Or the bonding of a long line has been de­
ttriorating. R epo rt s came in of bad bonds, and the track gang 
went out at once and fixed them, but the general tone worked 
gradually down until nobody paid any att ention to a bond that 

was only moderately bad, and so the game went on until an 
apparently good line wa s found to be thoroughly bad. T his is 
r:o fancy picture drawn to point a moral; every superintendent 

knows of such a case, on hi s neighbor's road if not on his own. 
For a variation on thi s theme take the rolling stock. We as­

sume that it is, on the whole, well kept up; but what would you 
think if you did not hear those incipient flat wheels or see the 
general looseness of things around the car? Thorough system 
in the inspection of all the details count~ for much, but it cannot 
do everything. You cann ot have your in spector squealing for 

reform every time the least bit of wear and tear shows; things 
Jiaye to wear out sooner or later. But it is absolutely necessary 
that some one sh ould have a wide, general outlook on the way 
things are going, else out of a few little things wearing out will 
gradually crep in a gen era l lowering of the whole tone of the 
system. I t is astonishing to note how far this can sometimes go 
before you can put your finger on any one th ing and say, "Thi s is 

wrong and must be attended to." 

Country ministers haYe a practice of exchan ging pulpits once in 
a while, and rubbing up for a clay against a new congregation in 
a fresh place. Street railway men can hardly swap jobs in that 
easy-going way, but they can a t least swap sermons, as it were. 
The Street Railway Assoc iation do es a deal of good in that way, 
but does it only once a yea r. \Ve believe it would be a good 

thing if. every board of directors would direct the heads of depart­
ments to take at least one week per year, in the line of duty, to 
get out of their r egular harness and round up some of their 
neighbors in the business. Most street railway m en do not get 
enough rest t o hurt them anyway, and a watchful trip would pay 
for it se lf many times over. A visit to the ca r h ouses and power sta ­
tions of several n eighboring lines, or of others further distant , a 
ride over the lines and a ta lk with th e superintendent or manager 
will often throw li ght o n so me knotty problem in one's own con­
dition s. T h ere is no royal road to perfect operation, any more 
than to knowledge, and a visi t of thi s kind may often sh ow a bett er 
way of doing som e thin gs, as well , possibly, of some things to 
avo id, whi ch is just as valuable. No man knows it all, and when 
on e cann o t learn anything from his neighbors h e is fit only for a 

niche in a museum. 
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A Handsome Drafting Room 

T he Metropolitan Street Railway Company, New York City, has 
recently opened the drafting room shown in the accompanying 
engraving. These new quarters for this very important department 
uf the company are in a newly constructed addition un the roof of 
the Cable Building, 621 Broadway, where the main offices are 
loca ted. The room is about 75 ft. x 33 ft. and is exceptionally light 
and airy, making it an ideal place for the purpose for which it is 
intended. 

T he chests of drawers seen in the center and at the side of the 
room contain blue prints of practically all the working drawings 
in use by th e engineering department. T he original tracings are 
kept in a special vau lt co nveniently situated near the draft ing 
room, where they are thoroughly protected against fir e or other 
danger of destruction. The immense amount of new construction 
work which is being done continually by the Metropolitan, both in 
the track department and in connection with new car houses and 

has no intention of entering other fields in New Hampshire with 
new systems. The first electric railway to be built by the company 
was between Hampton Beach and Portsmouth. 

Electrifying a British Railway 

In view of the preparations that are being made to introduce 
electricity in the operation of the New York Central tunnel, the 
plans that are now being executed for electrifying a British rail­
way similarly situated will have considerable interest. 

The Mersty Railway, which connects Liverpool and Birken­
head, and which passes under the river Mersey, is being converted 
from . steam to electric traction by the British Westinghouse 
Company. The tunnel is double-tracked. The route of the rail­
way is about four miles and a half long, the total length of track, 
including sidings, being about twelve miles. 

The o nly competition in the handling of passengers and freight 
Letween these two important business 
cities is formed by ferryboats over the 
river. The number of passengers car­
ri ed on this line, even with the old 
steam locomotive system, amounts to 
between seven millions an d eight millions 
a year, with the tunnels reeking with 
sulphurous, pungent fumes, dirty, ener­
vating and altogether calculated to scare 
away any would-be passenger. What 
the business of the railway will amount 
to when the electric motor has sup­
plant ed the steam engine is altogether 
beyond approximation. 

T he power-generating station, the ma­
chinery and the track work are a ll being 
pushed rapid ly to complet ion. 

NE W DRAFTll'\G ROOM FOR THE METROPOLITAN 

The railway is of standard gage, _laid 
down in accordance wi th heavy steam 
railroad practice. The rail s are of the 
ordinary English "bullhead" type, weigh­
ing 86 lbs. per yard. T he third-rail sys­
tem wi ll be adopted with the conductor 
rail laid alongside and just outside of 
the running track, after the manner of 
the Manhattan construction in New 
York. T here is an important departure 
from ordinary electric traction practice, 

other builtlings, keeps from fifteen to twenty draftsmen busy at 
all times. Before the electrifi cation of any of the horse car lines, 
~uch as is now being done on Ninth Avenue, a complete survey is 
necessary and th e conduit construction laid out in the drafting 
room from the surveyor's notes. 

President H. H. Vreeland has shown hi s appreciat ion of the 
value of his drafting department in providing such excell ent ac­
commodations as the new quarters. The plans for the drafting 
room were prepared, in co-operation with the architect of the com­
pany, by C. E. Corby, the chief of this department , through whose 
courtesy the photograph reproduced herewith was obtained. Mr. 
Corby has been with the Metropolitan Company since 1891, and, 
as will be seen from th e arrangement of his work room, has as keen 
an understanding of the requirements of hi s men and as great a 
regard for thei r comfort as he has a thorough fami liarity with all 
the details of the great system with which he ha s been so intimately 
connected. 

The Boston & Maine Railroad Builds Another Electric 
Railway 

Th e Concord & Montreal Railroad Comp.any, whose property is 
leased and operated by the Boston & Maine Railroad, is building 
an electric railway between Concord and Manchester, N . H., to 
serve also the towns of Hooksett and Suncook, the street railway 
lines being on the opposite side of the river from the old Concord 
railroad. It is understood that, while the charter permits the road 
to build as far south as Nashua, nothing wi ll be done toward con­
struction below Manchester at present. The route over which the 
road is being built is an extremely difficult one, the grades being 
very heavy. In fact, it was found so difficult to transport gravel for 
baJlast for the roadbed that it was not until the company had pur­
chased a mountain engine that it was able to convey gravel from the 
pits to the points where it was needed in the construction of the 
roadbed. This is the second electric railway to be built by the Bos­
ton & Maine, but it is stated on good authority that the company 

however; the running-t rack rails will not be used as the return 
electrical conductor , but a fou rth rail is to be put down between 
them sol~ly for this purpose, thus giving both insulated lead and in­
sulated return conductors. It is claimed for this feature that it will 
be a source of considerable economy in operation, and that it will 
prevent any electrical or magnetic disturbance in the neighbor­
hood of the railway, and that it will effectually eliminate any 
destruction of the track rail s or buried pipes in the vicinity by 
electrolytic action. The third and fourt h rails will be similar 
in size and in arrangement. The rails are to be of T-section in 
6o-ft. lengths and weighing 100 lbs. per yard. They will be effec­
tively bonded and carried on stoneware insulators spaced at in­
tervals every 7 ft. o r 8 ft. apart. 

The power-ge nerating plant will have an aggregate output of 
6600 hp , of which 6000 hp will be utilized in the operation of the 
railway proper and 600 hp will be supplied for the complete light­
ing of the plant. 

The rolling stock will comprise sixty cars. These cars will 
be exceptionally large fo r England, being 60 ft. long and having 
seatin g room for sixty passengers. The trains will be formed of 
fi ve cars each. No locomotives wi ll be used. The first and last 
cars of a train will be motor cars, each equipped with four 100-hp 
motors and the necessary apparatus for thei r simultaneous con­
trol from the leading motor car. The Westinghouse electro­
pneumatic system of train control is to be used. The cars will 
also be fully equipp ed with air brakes of the quick-acting type. 

It is expected that the trains will run on three minutes' serv­
ice. The tunnel and the seven stations of the system are to he 
electrically lighted throughout. 

Terre Haute, Ind. , furni shes a striking example of the extremes 
to which unionism is carried. The miners of Seeleyville, near Terre 
Haute, took from the school at that place all their children, be­
cause the school teachers of the town patronized the cars of the 
Terre Haute Electric Company, employees of which are on strike. 
The teachers, it is said, were obliged to agree not to patronize the 
cars before the children were allowed to return to school. 
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Another Road between Buffalo and Rochester 

The Buffalo & Depew Railroad, which extends from the Buffalo 
city line through Depew, a distance of 7 miles, and which is now 
owned by the Railways Company Gen eral, of Philadelphia, is to be 
extended to Rochester, a di stan ce of 6g miles. The road will b~ 
built over the old State road through Lancast er, Looneyville, 
Crittenden, Corfu, West Batavia, Batavia, Stafford, Caledonia, 
Mumford and Garbutt to Scottsville, where the river road will be 
taken to Rochester. The road will be double-tracked the greater 
part of the way, and there will be no grade crossings for th e entire 
distance between Buffalo and Rochester. The plan of th e com­
pany is to lay th e line with 70-lb. rails and employ stone ballast. 
The contract for construction will be awarded as soon as the 
engineering details have been completed, and it is expected that 
construction will be well under way before summer. George A. 
Ricker, of Buffalo, is preparing th e plans for the line. 

------+♦----
Application of the New York & Port Chester Railroad 

Granted 

At a meeting of the Railroad Commiss ion e rs of the State of 
New York held at Albany, April 8, th e applicat ion o f the New 
York & Port Chester Railroad Company to build an elec tric line 
from 132d Street, New York, to th e village of Port Chester, 
distance about 21 miles, was granted. Th e trains are to be 
operated by the third-rail electric system and the entire line will 
be built on the company's own right of way, with no grade cro ss­
ings of streets or village highways or of railroads. The h earings 
of the Commission on this road extended over a period of four 
months, prior to which th ere were two h earings, so that a period 
of eight months elapsed from the tim e app lication was made to the 
board until the granting of the application. The board believes 
that the proposed road is required by public convenience and 
necessity. 

No objections now exist to making public the commercial in­
terests which are associated with the proposed line, and which 
were communicated privately to the board durii1g the hearing. 
The road has the financial backing of parties connected with the 
New York Subway Construction Company, combined with large · 
interests controlled by President Vv. C. Gotshall, and thi s union 
will be known as the Gotshall-Belmont Syndicate. This extremely 
promising financial condition leave s nothing to be desired on thi s 
score, and the granting of the company' s app lication will probably 
be soon followed by the commencem ent of con struction work. 

•• 
Multiple-Unit System 

The latest patent in the multiple-unit sys tem was issued April 1 
to Frank J. Sprague, No. 698,880, application having been made on 
Dec. 16, 1898. This patent describes an improvement over the 
ea rlier forms of this equipment, under nine headings, and also the 
differences between these systems. With the new arrangement it 
beCOJileS possible to effect with four ~rain wires substantially every ­
thing accomplished in the more elaborate form of the , ystem shown 
in the old application with five train wires, on e speed-determining 
wire of the latter combination being dropped. Mr. Sprague con 
siders this last patent as one of the principal patents on the mul­
tiple-unit system. The first was No. 660,065, granted in October, 
1900, which may be called fundamental in it s character. Tl-le next 
was No. 66o,o66, which related to the individual throttling of the 
several equipments in a train, and the third, No. 696,880, just issued, 
is for alternative devices and connections of the general scheme of 
multiple-unit control. 

It is explained at the outset that " many of the feature s are not 
limited to a purely electrical equipment, but the system actually 
employed is electrical; and, viewed in this specific aspect, it consists, 
in its general features, as does that of the other application, of a 
train system made up of car systems and a train line. There are 
one or more motor equipments, each with one or more motors on 
each car, a reverser switch, a current-varying controller, which in­
cludes a rheostat , and usually a series-multiple switch for each mo­
tor equipment, and one or more operator's switches or master con­
trollers, with instrumentalities on the different cars for operating 
these devices, and train connections whereby a train of cars may be 
made up of any desired number of cars in any desired order or end 
relation and the entire system be operated as a unitary system from 
an operator's swi tch." 

The general opinion is briefly described in the patent as follows: 
"That in the operation of a single car or a train of cars from any 
point on the car or train like movement at any operator's switch 
will correspond to like relative track movement of the car or train." 

The system of control is described, as are also the reverser switch 
and series-multiple switch, the pilot mechani sm and the train line 
and couplers. 

Attention is called to the fact that thi s patent desc1 ibes the fir st 
controllers used on the Brooklyn E levated Railroad, having in 
many respec ts departures of detai ls from those used where the sys­
tem was ori ginated in co mmercial practi ce in Chicago. 

----♦------
Thirty-Two Thousand Volt Transmission for the Union 

Traction Company, of Indiana 

Th e Union Traction Company, o f Indiana, which is already noted 
over the country for its pion eer work in heavy electric interurban 
construction, is soon to have the further di stinction of being the 
fir st electric railway company in the Central States to employ more 
than 26,000 volts in power tr an smiss ion for its railway system. The 
extension s which will be bui lt to it s 97-mil e interurban syst em are 
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to have power supplied to them from the generating station at An­
derson, Incl., 'over 32,000-volt , three-phase transmission lines. The 
road at present in operation is supplied over 14,000-volt lines. The 
right of way has been secured for 75 miles of new line, as shown 
by the accompanying map. From Elwood the present line wi ll be 
extended west to Tipton. There it wi ll join a north c1 nd south line 
running from Kokomo to Broad Ripple, a suburb of Indianapoli s, 
where it will connect with the Indianapolis city system. Sub­
stations will be locat ed at Kokomo, Tipton, Noblesville and No ra. 

The new 32,000-vo lt line will run north fro m the power sta ti on 
at Anderson to Alexandria and then west to T ipton, fo llow in g the 
railway right o f way. At Tipton will be a high-tension switching 
station, at which the load can be thrown on to ei th er on e of the two 
high-tension tran smiss ion lin es thnt will be provided. The longest 
di stance of transn, iss ion will be 60 miles, to the Nora sub-station. 
Glass lin e in sulators are to be used. Thi s will be a consi<lerable 
advance in voltage and di stance over any power transmission yet 
carri ed out in th e East , th ough in the Far W est thi s di stance and 
vo ltage has been equal ed and excec- cl ed in at least three prominent 
cases. • 
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D~scussion on the Relation of Energy and Motor Capacity 
to Schedule Speed in Moving Trains by Electricity · 

The paper on thi s subject, presented before the American In­
stitute of E lect ri ca l Engineers, J an. 24, by Dr. Carv T. Hutchin­
son, was published in the STREET R AILWAY Jou RNAL for Feb. I, 
but the extended discussion and papers contributed by others, 
som e of them aft er adjournment , have only just become avai l­
able. Four of these papers, viz., those by M essrs. Gotshall, Stor­
rer, Potter and Duncan, together with a supplementary paper by 
Dr. Hutchinson, were printed in the issue of thi s pap er for April 
5. Two other papers submitted at the meeting in di scu ssion of 
thi s subject by M. H. Gerry, J r., and S. T . Dodd are given below, 
as are two furth er papers cont ribu ted after adjournment by 
Mes srs. Dodd a nd Storer. The engravings referred to in Mr. 
Gerry' s paper are those in Mr. Hutchin son 's original article. 

REMA RKS BY i\I. H. GE RRY, JR 

The paper by Dr. Hutchinson contains a very interesting and 
a ble theoretical discussion of certain problems in connection with 
moving trains by elect ri ci ty. ·while any g eneral di scussion on this 
subj ect is of great value, it does not seem that this paper embraces 
a sufficient number of the operating condition s to just ify such 
general conclusions as stated by the author. In fac t it is highly 
improbable that any complete mathematical di scuss ion can be had 
which will give correct general conclusions on th ese points. The 
conditions of practical railroading are so varied, and the resu lts 
to be ob tained depend to such an extent upon the traffic arrange­
ment s, that it is almost essential that each particular ca se be con­
sidered by it self. On certain elevated and suburban roads, the 
question of scheduled speed is of first importance, as on it depend 
th e amount of traffic which can be handled, and hence the amount 
of income received. In a case of this kind it is · not a question of 
power, but rather one of maximum scheduled speed which can 
be regularly a nd safely maintained, with sta tions at certain fixed 
di stances apart ; and the most rapid acceleration obt ainable is 
usually the most desirable, fo r the reason that the fastest sch edule 
can be obtained by the highest rate of accelerating up to the 
point of applying the brakes, and then retarding as rap idly as 
possible until the train is at rest. 

A s far as train efficiency is concerned, it is , of course, well 
known that the least energy will be r equ ired with the highest 
acceleration up to a point at which the power is cut off and the 
trai n allowed to coa st until such a speed is reached that the 
brakes, by causin g the· maximum retardation, will just bring the 
train t o res t at the proper point. Such theoretical conditions are, 
however, rarely either the most economical o r the most desirable 
ones in practice. A s a usual thin g·, certain di stances between sta­
tion s, maximum speed, number of trains, amount of traffic, etc., 
are determined by condit ions entirely outside of those of power , 
and it then becomes the problem to operate a train service as 
economically as possible. The curve (Fig. 1) from a power stand­
point r epresents conditions about as poor as it is possible to 
obtain; but , nevertheless, it was the best obtainable with certain 
st eam lo c~ m otives on a suburban divi sion. If it had been possible 
to accelera te more rapidly, and th en eith er coast or maintain a 
n early constant speed until the point o f applying the brakes, a 
g rea t savin g might have been effected ; but owing to the motive 
power and traffi c conditions, the parti cular curve sh own was the 
best that could be obtained. On many surface roads, and 
especially on street railways, th e ma x imum speed is the limiting 
fac tor. In a case of this kind it would be the best practice to make 
use of a moderately rapid accel eration , up to, approximately, the 
maximum spe ed allowed, and then to maintain this speed until it 
became necessa ry to apply the brak es in order to make the re­
quired stop. This would produce a fl at-topped curve, something 
like Fig. 2, and while not representing th e most economical con­
ditions from a power standpoint , it would still r epresent the most 
desirable practical conditions, a s it would produ ce the highest 
schedule speed, keeping within the limits of maximum speed, and 
with the smallest consumption of energy, under th ese conditions. 
\Vhere maximum scheduled spe ed is of the fir st importance, and 
there are no limitations as to max imum speed, then, of course, it 
is merely a problem of accele ratiug as rapidly as possible, up to 
the point of applying the brakes, thus producing a spee d curve 
like Fig. 3. 

The en ergy required to move a train between given points is 
made up of three parts: First. that due to the g rade, or the 
amount required to actually li ft the train, regardless of speed; 
second, th e energy to overcom e t rain r esistance, i. e., friction; 
third, the en ergy r equired to bring the mass of the train to a certain 
velocity, i. e. , the kinetic ener gy, which is afterward wasted by 
the brakes: this energy varying approximately as the square of 
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the speed at the time the brakes are applied. In some cases 
the kinetic energy is a very large percentage of the total, this 
occurring wher e the di stance between stations is short and the 
ve loc ity relatively high. On the other h and, where the stops are 
infrequent, the stat ions b ein g at lon g distances apart and the 
velocities comparatively low, then the kinetic energy at the time 
the brakes are applied is comparative ly a small percentage of the 
total energy required, the g reat er part of which is due to over­
coming train re sistance and grades. In a case of this kind there 
is no n ecess ity for rapid acceleration. In fact, there is no gen era l 
rule which can be made to apply to all conditions of railroading 
in thi s respect. 

T h e author makes certa in deductions based on the common 
one-hour rating of railway mo.tors which are hardly in accord 
with the results of p ractice in the use of such moto rs. There is 
an important di stincti on between the power which a moto r will 
develop at any particular instant and the average load which it 
will carry on an all -day basis. As a matter of fact , the one-hour rat­
ing has only a sli ght r elation t o either the maximum or the 
average load, but has been adopted by the manufacturers as a fair 
test for heating, by which different motors can be compared. 
As far as commutation goes, any modern railway motor will 
produce power for sh ort intervals of time very greatly in excess 
of it s rating; in fact , this is one of the chief advantages of electric 
mot o rs fo r this purpose. The conclusion of the author, that the 
m ot o r capacity must be increased in proportion to the power re­
quired during the time that the train is accelerating, is hardly 
correct. The motor capacity required is more n early proportional 
to th e work don e than to th e power, and h ence it do es not follow 
that an increased acce leration necessarily mea ns an increased motor 
capacity. The fin al conclusion of the author of this paper, that the 
lowest acceleration is best under practical conditions, is not in 
accordance with either the experience or the deduction of most 
eng in eers who have h ad under consideration problems of this kind. 
F urthermore, the co nclusion that the singl e advantage for rapid 
acceleration is the saving in energy is hardly borne out by practice, 
where oft en the more rapid sch eduled spee d obt ain ed is of even 
g reater importance than the savin g of energy. Then, too, it 
ca nnot be admitted that the investment is n ecessarily grea ter, or 
that there is an increased cost of maintenance, or that the station 
load factor is poorer, with increased acce lera tjon of the trains. 
These co nditions may or may n ot h old , depending more upon 
the des ign, the system adopted and the ends to b e obtained than 
upon the mere fac t that the train acceleration is either increased 
or decreased in any degree. It is desirable, of course, to avoid 
extrem es and keep within practical limitati ons , and in doing this 
it can be safely sa id that there is no fi xed rule, but that each 
particular case must receive special treatm ent. 

The conclusions to this paper I believe t o be entirely too 
general, and to be misleading as applying to certain classes of 
railroading. 

M R D ODD'S PAPER 

I wish to express my appreciation of the method and result s of 
this paper. Many of us have spent a good dea l of time juggling 
wi th motor curves a nd working out results for particular cases. 
Genera l formul ~ of universal appli cability for determining the 
distance traversed, the energy expended, th e speed, etc ., for 
problems in m otor acceleration hav e been n eeded fo r a long 
time, and if, as appears from thi s paper, the writer has developed 
such fo rmula! of convenient and genera l application, h e has made 
a decid ed advan ce in the study of such problems. I do not feel 
suffi ciept ly fam iliar with the paper to criti se it s ge neral r esult s 
or to say how convenient the for mul~ may be for everyday use, 
but it appears that the r ~s ult s sh ould be of a good deal of as­
sistance to us. 

Some time ago, I spent a good deal of time on the investiga­
tion of some problems in acce lera tion, and in view of the results 
arrived at in that invest igation I have been particularly interested 
in the conclusions of this paper, namely, that the lowest accelera­
tion possible under "practical con ditions" is the best. It ap­
pears to me that there is a possibility here of a very interesting 
general investigation to carry this conclusion further and to de­
termine what are the practical conditions under which one or 
another acceleration is advisable. 

This thought has led me to take up again my old problem and 
apply to it the formula! of .Dr. Hutchinson's paper, and if my re­
sults differ from his, it is to be attributed to the assumptions that 
I have made in my particular case and to the fact that I have de­
veloped my investigations along slightly different lines _from his, 
or perhaps to the fact that I have not appreciated the limitations 
of his formula! and curves. 

Let us consider a car equipped with motors of such a capacity 
as to give it an acceleration of 2 m. p. h. per second up to 15 m. p. 
h. at rated load of the motors. This is an acceleration which is 

• 
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ordinary, or at least is frequently met with in practical condi­
tions. 

We will assume that during acc eleration we do not exceed the 
rated load of the motors, i. e., while cutting out resistance we 
work along the line a = 2 at the point IO0,IO0 of Curve Shee t 5, 
and that at the point where all resistance is cut out the speed, 
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p IO0 = 15, therefore /3 = .15. Assume, moreover, that b, the 
negative acceleration during coastin g, equals .2 or the train re ­
sistance is equal to 18.2 lbs. per ton. Applyin g now formul a 
(18) the power developed per to:1 by this equipm ent is P = 18~ 
(a + b) a .i- = 6 kw or 8 hp. This would correspond, for ex- ffi 
an1ple, to a 15-ton car equipped with t,vo 60-hp motors. W e a. 

will assume that this equipment is makin g a run with a distanc( 
of 1500 ft. between stations. The energy expended, di stanc t 
traversed, and speed of the equiprrient may be det ermined directly 
from Curve Sheet 7. Now, the ql1estion I wish t o investigate is: 
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Suppose the same equipment were geared for a higher or lower 
speed, but was started in every case at it s rated load, what would 
be the effect of this change of gearing on energy consumption, 
schedule speed, etc.? 

(a = 2). We w"ill study first the case where the car is geared 
for an acceleration a= 2 at its rated load. The results can be de-
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rived from Curv e Sheet 7 and are tabulated in Table A. The 
first row of figures in this table corresponds to the time up to the 
point !VI on th e speed curves wh ere all th e r esistance is cut out 
The succeeding rows correspond to the valu es 30, 6o, 90, etc., of 
x on Curve Sheet 7. 

The fir st column gives the time elapsed sin ce the starting, and 
is derived by multiplying each value of x X /3 and adding the result 
to the initial value oft (7.5 sec.) g iven at the top of the column. 

The second column gives the speed read from t he velocity 
curve. 

The third column g ives the di stance traversed , r ead from th <." 
distance curve and added to the initial valu e of di stance 3670 /3 or 
82½ ft. 

The fourth column gives the energy expended, read from the 
energy curve and added to the initial value 522 (3 or l 1.75 watt ­
hours. 

Now let us assume that the power is shut off a t any one of 
these points and the car is allowed to "coast" and finally braked 
and brought to r est at a di stance of 1500 ft. from the starting 
point . We will assume the fri ctional r eta rdation (b) is .2, cor­
responding to 18.2 lbs . per ton , and the braking retardation 
(c) is r.65, corresponding- tq JSO lbs. per ton. Knowing from 
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Table A the velocity V and the di stance to be traversed during 
coastin g and braki ng (1500-d), we can find y, the time during 
which the car will coast , and z, th e time during which it wi ll be 
under braking reta rdation. 

The formula! connectin g th ese two quantities are as fo llows: 
b y 2 + c z2 + 2 b y z = 2 ( 1500 - d) .682 
b :v + cz =V 

., V' - 1.364 (1500 - d) b 
. ·. ::· = - --c(c - b) 

[ ' - CZ 
y = 

b 
The values of V an<l d from Table A, substituted in the first 

of these equation s, gives the time z during which braking will 
take place. Valu es of V and d such that V2 is less than 1.364 
(1 500-d) b, give imaginary values of z, i. e., indicate that th e car, 
if allowed to coast from such a velocity, will stop from frictional 
resistance before traversing 1500 ft. Valnes for whi ch V is 
less than c z indi cate that the car, eve n if braked with "no coast­
in g," would have traversed over 1500 ft. before being stopped. 

Let u s fir st assume th e power shut off a t th e time t = 34½ sec. 
Applying the for mula! for .Y and z we find the car will coast 7.5 
sec. (:v) and be brought to r est under the brakes in an addi ­
tional 14-45 sec. (z). The rela tive amounts of acceleration, coast­
in g and brakin g are m ost sati sfactori ly shown in the "'speed­
time curve s" for a = 2 by th e curve 0, /'if, A, B, C. The int er­
cept on the base line sh ows the total time the car has been in 
mot ion is 56-45 se c. Addin g to thi s 15 sec. for the st op at the 
station we ge t th e sch edule tim e fo r a run of 1500 ft. from 
which the schedul e speed q .28 111 . p . h . can be calculat ed. If 
the pow er is shut off at the time t = 30 the coasting curve is 
lon ger and con se quently the schedul e speed is less. This is shown 
by the curn s 0, Jlf, D, E. F, of th e sam e sh eet. 
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T he successive straight lines startin g from the acceleration 
curve o n thi s sh eet show the e ffect of shutting off power a nd be­
g inning coasting at the successive ti mes shown in Table A and 
the schedule speed calculated from the intercepts on the base 
line are tabulated in the fifth column of that table. 
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Values of V and d at the time t = 7.5 give imaginary values 
of z, showin g that the car would not cover 1500 ft. if a llowed to 
drift from this point. 

As said above, the fourth column of T abl e A gives the energy 
expended per ton 11p to the time under consideration. If the power 
is shut o ff a t this point, t h is r ep resents th e tot al energy used in 
trav ersing 1500 ft .; multiplying thi:, by 3.52 gives the energy ex­
pended per ton for trave rsing 1 mile. The six th column of 
Tabl e A g ives the watt s-hours p er ton mile thus calculated. 

(a = 1) . L et us now assume this equipment geared fo r a 
h igher speed and lower horizontal effort, so that at its rated load 
it will develop an acceleration a = 1. Since the h orse-power of 
the equipment is the sam e as before , we have from form ula ( 18) 

P = .182 (a+ b) a .r 
6 = .182 (1.2) /J IO0 
/3 = .277 

Th e r esult s of this are tabulated in T able B and illustrated in 
the "speed-tim e curves," fo r a = I. The values in the Table 
B are derived from Cun e Sh ee t 8. as tho se in T able A were from 
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ing the sch edule speed. T wo or three points are worth noting on 
th ese curves. 

(a). T h e watt-h ours per ton mi le vary from about 50 to 200, 
according to the character of the acceleration and amount of the 
drifting. 

(b). T he energy is a m inimum at the "no braking" poin t , 
which is the minimum speed and increases with the speed slowly 
at fir st but qui te sharply as we approach the ' 'no coastin g" point. 
T his is to be expected, as the high er values r epresent great er losses 
in brake fric tion. 

(c). The a = 2 curve is shown thro ughout nearly its whole 
leng th from th e " n o brak in g" point to the " no coasting" point . 

The a = 1 curve is shown from th e beginnin g of the moto r 
curve to the " no coastin g" point. 

T he a = 3 curve is shown only a short distance up fro m the no 
brakin g po in t. I t would be interestin g to carry the curve further 
and see its charact er at high er schedule speed. 

( d). Compar in g the a = 1 cmve and the a = 2 curve it ap­
pears the average watts expended per ton mil e with an init ia l 
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Curve Sheet 7. It will be seen that only a few readings are pos­
s ibl e, as beyond t = 33 sec. we g et n egative values of _y . T he 
'' speed-tim e curves" show that this m eans nearly all the t ime is 
spent in accele rat ion up to the motor curve and in braking down 
fro m it . 

(a = 3). Let us now assume th e equipm ent g eared for a low 
speed and high horizontal effort , so that at its rat ed load it will 
g ive an acceleration a = 3. A gain, fro m equation (18) we de­
r ive the va lue of 13 = . 103 and fro m Curve S heet 6 we derive the 
values o f di stance, ene rgy, etc ., sh own in Table C. H ere , again, 
we are limited t o only a few reading s, as those below t = 15.8 
sec. g ive imag inary values of ::, sh owing that the car would not 
run 1500 ft. if power were shu t off below th is point. I have not 
a tt empted t o carry the curve s muGh beyond the points shown on 
Curve Sheet 6. I t would be interest in g t o study th e r esult s in this 
case b eyon d thi s point, but th e readings we have are sufficient to 
sh ow the characte r and r elations oi th e curves. 

We are n ow in a position t o answer the questi on we started to 
investigate, as to th e relati ve amounts of energy use d by operat­
ing with diffe rent accelerati on s. Vv e have the data in the fifth 
and sixth colu mn of each table from which to p lot the r elation 
between schedule speed and energy expended fo r th e diffe rent 
rates of accele ration. T his h as been done on the sheet o f "energy 
and speed curves." T h e curves on thi s sheet show fo r any g iven 
ini tial acceleration the effect on th e en ergy consumption of in­
troducing more or less coasting in operation and thereby modify-

accele rati on a = I is nea rly 100 per cent g reater than the watts 
expended with an initial acceleration of a = 2 with t h e sam e 
starting currents and the same schedul e speeds. 

The a = 2 curve shows an expendit ure of energy about 10 per 
cent g reat er than the a = 3 curv e for the same schedule speed. 
Whether th ese curves would continue to be approximately parall el 
to each other , or whether as th e a ·= 3 curve approached the " no 
coastin g" point it would cross th e a = 2 curve, can c nly be de­
termined by carrying t he curves of Curve Sheet 6 to h ig her values. 
It is ev ident from an inspection of the "speed-time curves" for 
the two cases that it would not be possible to attain th e sam e 
maximum schedule speeds with the a = 3 curve as with th e a = 2 

curve. 
The conclusion which thi s invest igation appears t o indi ca t e is 

that in thi s part icular case th e hi gh er acceler aton is th e most 
economical, not on ly in power house, but on equipm ent. Y ou 
wi ll not e th at we have assum ed in every case that we have the 
same equipm ent, and it is started with th e sam e starting cur rent , 
but in one case is geared fo r a high speed and in the other for a 
low speed, and the curves show that at the same schedul e speeds 
th e average powe r consumption is less fo r the hi gher rate of ac­
celeration. 

As I under stand Dr. Hutchinson 's paper , his general conclu­
sions are directly opposed t o thi s, at which I have arrived. He 
is more fa miliar than I am with the m ethods and reasoning of his 
paper and may be a bl e to point out the difference in our assump-
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tions or reasoning which has led to this apparant discrepancy. I 
started to follow out this investigation with the intention of test­

TABLE A 
a = 2 /3 = 15.0 L = 1500 ft . 

Time Spe~d m.p.h. Distance 1 Energy w.-h. Schedule W.-h. per T on 
Seconds Feet Speed m.p.h . Mile 

7.5 15.0 82.5 11.75 
10:os 12.0 19.5 195.0 17.4 i;i:i 

16.5 21.6 330.0 21.3 12.36 75.0 
21.0 22.8 · 472.0 24.4 13.16 86.0 
25.5 23.8 622.0 27.1 13.65 95.5 
30.0 24.7 792.0 30.0 14.02 105.0 
34.5 25.35 982.5 3H5 14.28 114.2 

I 

TABLE B 
/3 = .277 L,..., 1500 ft. 

Time Speed m.p h. ;Distance Energyw.-h. Schedule W.-h. verTon 
Seconds F e~ t Speed m.p.h . Jllile 

27.7 27.7 565 43.6 13.05 153.5 
31.85 31.0 756 50.9 14.0 179.0 
36.0 33.0 947 55.9 14.15 1967 

TABLE C 
/3 = .103 L = 1500 ft. 

Time Speed m.p.h. Distance F.nergy w.-h. Schedule W.-h. pe r Ton 
Seconds Feet Speed m.p.h. Mile 

3.44 10.3 26 5.38 ----
15.80 17.9'..! 281 14.6 8.48 00:1 
17.86 18.5 334 15.66 10.27 55.1 
19.92 19.0 392 16.71 11.1 58.8 

ing the co nvenience of wo rking from hi s formul re and curves and 
trust that the results a re of suffici ent interest to warrant me in 
contributing them to this discussion. 

N. \V. STO R ER'S DJSCUSSION OF :\lR. POTTER'S PAPE R * 
In Mr. Potter' s able paper on the " Selection of Electrical 

Motors for Railway S ervice," be has made some statements 
which, as Dr. Hutchinson r em arked, can hardly be considered 
o therwise than as a criti cism of th e method o f rating railway 
moto rs which was proposed by the w riter and ado pted by the 
Westinghouse El ectri c & Manufact uring Compa ny. I am very 
g lad the subject has bee n brought up by on e wh o is so well quali­
fi ed t o discuss railway m otors, a nd to feel that while there a re 
some mino r points of differ en ce, 0 11 the large r quest io ns o f motor 
se lection we are in substantial agreem ent. The idea o f determin­
ing the fitn ess o f a m otor for a certa in service by m eans of a 
continuous shop test at a current g iving the ave rage copper loss 
and at a voltage giving the average core loss was presented by the 
writer in the STREET RAILWAY JouRNAL of Janu ary, 1901, and was 
supplem ented by another a rticl e in the November number of the 
same paper. But in order to place the matter clearly before the 
Institute , a brief statem ent as to th e m eth od p roposed is neces­
sary. First, let it be under st ood that it is no t so much a m ethod 
o f rating as a metho d of stating the service capacity of rai lway 
motors. 

It is rather un fo rtunate that the o ld method of ra tin g railway 
motors in t erms of the output it will d eve lop for o ne hour should 
have been brought into the present di scuss ion, and especially that 
it should have been d efended as a m eans of se rvi ng the commercial 
necessity for a rel ative m easure of capacity between different 
motors. The defec ts o f this m ethod, not only fo r finding the se rv­
ice capacity of a moto r , but as a m ea ns of compa ring two motors 
commercially, are very well known, and every argument which has 
been bro ught up aga in st the m ethod of comparin g m otors on the 
ba sis of their continuous capacity at lower voltages applies with 
double fo rce to th e old m ethod of rating. The o ne-hour test 
represents no conditi on .of se rvice, and the compari son o f two 
m otors o n the ba sis of the load t hat each wi ll ca rry for o ne ho ur 
a t the normal voltage, with a ce rtai n rise of tempera ture by 
th ermometer m easurem ent , is ob vio usly ve ry inadequate and mi s­
leading. It may be g ranted that thi s on e~ ho ur ra ting, by being 
well known, docs afford a kind oi co mpari son, o r an indistinct 
idea as to the size o f the motors under consi de rati on. It affo rds 
a n idea as to the limits of commutation that may be expected, and, 
the refore, as to th e momentary load allowable, but it cannot 
g ive an a dequate idea as to the cont inuous load which the motor 

• Forming part o f th e discu ss ion o n Dr, Hutchin son 's paper at the meeting 
of the American In stitute o f E lec tr ical Engineers, but contributed after 
adjournment. 

will safely carry in r egular service. In his discussion of Dr. 
Hutchin son's proposition, that a railway motor will carry its 
rated output on e-fourth of the time, Mr. Potter has given ex­
cell ent reasons to show that the commercial rating is not a safe 
criteri o n to fo llow in se lectin g a motor, in the fact that motors 
differ so much in losses and rad iatin g capac ity. In addition to 
thi s, the m easurem ent of temperature by th ermo m et er m ethod is 
misleadin g. A t est of o ne hour is of t oo sho rt duration for the 
motor to reach it s max imum te mperature, and the inside of the 
coi ls will be r ela ti vely much ho tt er than the o utsid e. In street 
rai lway motors the ratio between th e ri se of temperature in the 
field coils by r es istance and by thermon;eter m ethods va ri es be­
tween r. 25 and 2, depending on the number of turns of wire and 
the kind of insulation. If the a rmatu re is unventilated, there may 
be n ea rl y a s g r ea t a difference there. For thi s reason the tempera­
ture should be measured by resis tance met hod. Again, the 
di stribution of losses between th e iron and copper may be, and 
probably will be, entire ly different in the one-hour test from what 
it wo uld be in actua l service. This wi ll give an improper di s­
tributio n of t empera ture ri se, so that if the motor is designed 
to g iY e the sam e ri se in temperatu r e in the fi elds as in the arma­
ture on a one-ho ur run, it will be fo und that in regul ar se rvi ce 
the fi eld coil s will be overwork ed, whil e th e a rmature wil l be 
comparativ ely coo l. But it is unnecessary to discuss the o ne-hour 
rating fur th er; its d efects are so we ll kn own that few engineers 
now attempt to select a m ot or for a ny se r vice o n that basis. 

Now the question is, If thi s method of rating does not meet the 
requirem ents for a measure of th e service capaci ty of th e motor, 
of what use is it ? If it does not correctl y d efin e th e service 
capacity of th e m oto r , it is obviously incorrect to compare motors 
on that bas is. It is ce rtainly necessary that there should be some 
method of com pa rin g two m otors o n the basis of se rvice capacity, 
and such a compari son mu st be mad e as simple as possible. It 
was t o m ee t this conditi o n that the writer proposed a comparison 
of the carrying capacity of railway mot or s o n the ba sis of the 
curren ts which they would carry at 300 volts a nd 400 volts. Mr. 
P otter agrees '' that the equivalent h ea tin g o r reproduction of a 
given serv ice by runnin g a motor with a current giving an equiva­
lent copper loss and at the voltage giving the average core loss 
would be conveni ent and correct, providing the effective amperes 
of the g iven service are d etermined and applied at the proper 
vo ltage." 

Th e ques tio n is, th en, whether it is corr ect to compare the 
motors on a ba sis o f their continuou s current ca pa city a t a definite 
voltage. Mr. Pot te r has di scussed this at considerable len g th and 
hi s chief obj ectio n is fo und in hi s s ta tement that different motors 
wh en p ro perly gea red fo r a given se r vice m ay show ·considerable 
variations in the equi va lent currents and voltages necessary to re­
produce tha t sen ice. Thi s stat ~rnent is substantiated by a table 
showing th e equivalent current and voltage for a certain schedule 
for fo ur differ ent m otors. Thi s sh ows maxi mum variation in cu r ­
rent from 25.9 amps. to 32.4 amps., and for the same motors a 
variatio n o f from 3ro volts to 372 volts: the o ther two motors 
a re very close. The statement is made that the motors are prop­
erly geared in each ca se fe r the se rvice, but, as there are different 
ideas concerning the selec tio n of gea r s for motors it may be per­
tin ent to inquire upon what basis the selection of ~ea rs was made; 
wheth er the gears were selected to secure th e hi ghest efficiency 
o r the lo wes t losses in th e m otor, to allow a ce rt ain fixed time anrl 
di s tance for coastin g, t o all ow a certain marg in fo r in creased 
speed . or upo n som e other basis. With thi s ta bl e there is not suf­
ficient data to put it on a firm footing befo re the In stitute. It is 
quite ce rtain, from an inspection. h owever , that if th e motor which 
requires 35.9 amps. at 310 volt s were gea red for a lower speed , 
that both the amper es a nd voltages w o ul d approach n earer to 
those of the o th e r motors, and if the m o tor which requires 32-4 
amps. a t 372 vo lts were geared for a hi g her speed, the result 
would be to brin g its current and vo ltage closer to those of the 
other two m otor s . Thi s is in lin e with the statement that "the 
abO\·e current an d vo ltage woul d. of course. vary with different 
per centages of coasti ng." A furth er inspection of thi s tabl e in ­
dicates that the m oto rs were gea r ed fo r a much lower speed than 
is a llowable to secure the usua l marg in for makin g up time. It 
indicates a much lo wer mar gin tha n is allowed in a lm ost anv co m ­
m ercial se rvi ce. But, even with th e gea r rati os ass um ed. it is 
prac tica lly certa in the avera ge core loss would he reproduced by 
a voltage o f 300 o r less , if any tim e is all owed for series run ­
nin g o r longer stops, which a re in ev itahl e in any stree t railway 
se rvice. T he voltages o f 300 o r 400 were se lected bv th e writer 
as r ep r esentin g- t he ave rage r equire m ent fo r citv a1;d suburban 
se rvice onl y aft er a considerable number of tes-ts, all of which 
showed the eqi.1iva lent voltage o n the m oto rs in c ity se rv ice to be 
bel ow 300. Th ey were selected as m eetin g practi ca lly al l re­
quirements because the in fluence of the voltage on th e tempe .. a-
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ture rise of the motor in the continuous t ests were comparatively 
small. This may be seen from the sl ight difference in the current 
capacity of the motors for 300 volts and 400 vo lts. Where the 
current capacity has been determined by the maximum rise in 
temperature, as measured by resistance m ethod, of roo degs. C., in 
the shop test , it has r epeatedly been found that a difference of 
33 1-3 per cent in vo ltage is balanced by a difference of only about 
5 per cent in current. There will undoubtedly be very smal l dif­
ferences in the equivalent current and voltages of different m oto rs 
for the same service as there arc undoubtedly slight differences 
in the effici ency and th'e speed curves of motors. But the dif­
ferences will be so slight as to be negligible, and this continuous 
test, while giving, in the simplest form, the service capacity of rail ­
way motors, is the only accurate and rational method yet pro­
posed of comparing th e service capac ity of two railway motors 
by a shop test. 

A further statement is made that this method of rating assum es 
that the temperature rise and di stribution of temperatures of a 
motor tested on the stand will bold good under service co ndi­
tion s. The method do es , indeed, assume that the relative rise in 
temperature in fi eld and armature is the same on the stand as in 
service, but it is a littl e surprising to see a r epetition of the state­
m ent that the temperature s have been assumed to be the sam e. 
T his objection was fu lly covered in the writ er' s article in th e 
November number of the STREET RAILWAY J OURNAL by a quota­
tion from one of the circulars of th e W estin ghouse El ectric & 
Manufacturing Company, as follows: 

" Owin g to the improved venti lation which is se cured when the 
n,v tors are under a movin g car, the acttial ri se of temperature in 
se rvice with this current would probably not ex cee d 55 <l egs. C. 
by th e thermom eter, inst ead of iS degs. C. , as obtained in the 
shop." 

Th e temperature ri se of a motor in se r vice will ce rtainly b e less 
than when run with the same average losses in a shop test. Just 
how much less will depend on the sch edul e speed, the number 
and duration of sto ps, the conditi on s o f th e weather, etc. , but for 
average se rvice th e temperature ri se of the motor will b e about 
25 per cent less than in the shop test. It is quite true that a 
high er schedule spee d with the acco mpanyi ng lon g runs wil l coo l 
the moto r more than a slow speed with a large number of stops, 
but unl ess th e durat ion of th e stops occupies a far larger propor­
tion of th e time than is usually the case in any stree t rai lway serv­
ice, th e temperature ri se of the m oto r sh ould always be lo wer than 
wh en run with th e sa me average lo ss es in th e sh o p. In th is con­
nection it must be und erstood th at the g reat er the number of 
sto ps t he low er will be th e equivalent volta ge and the le ss will be 
th e iro n loss, so that , while th e ra te of radiation of heat is less for 
a g reat number o f stops, th e decrea se in cor e lo ss will counter­
balance it a nd th e t emperature ri se will be about th e same as if 
run at a hi gher equivalent vo lt age and spee d. 

Th e statement has been made that ex peri ence has shown the 
desirability o f determinin g the losse s and cons equ ent heating of 
the fi eld a nd armature independ ently fo r each parti cular case . 
This is quite tru e fo r th e desig ners of motors, but what th e 
practical en g in ee r nee ds is t o kn ow th e safe loa d that a m o to r 
will carry, a nd the question as to the exac t ri se in temperatur e o f 
th e different parts of the m oto r rarely enter s into th e ques tion. It 
1s th e max imum temp erature that limits th e capacity o f th e moto r. 

Th e m ethod of.determinin g the temperature rise of the different 
parts o f the m oto r by mea ns o f th e watt s loss in each part and the 
rati o betw een armature and fi eld loss is an excel lent one, although 
it wo uld be more n early correct if the con sta nts were plotted in 
terms of ra tio between I2 R. and iron losses, in stead of the ratio 
betwee n so -ca ll ed fi eld and armature losse s. since it is a fact that 
a part of th e iron loss in a railway moto r is in the pole face in ­
stead of bein g altogether in th e armature. 

The method of obtainin g th e temperature con stants fo r th e fi eld 
and armature by m ean s of a series of car t est s. made under all 
possible schedules and conditi on s of service, is laborious in the 
extrem e, and it seem s to me nnn ece ssaril y so. Car t es ts are 
necessary for a determinati on of th e ratio b etween the tempera­
ture r ise in shop and in se rvic e for different sch edules and other 
conditions, but when th is ra ti o is determined for one motor it 
should be practi cally th e <;ame fnr other motors t es ted under the 
same cunditions. especially if th e mot ors are completely enclosed, 
as they are in a maj o rity of cases. Th e con tants may easily be ob­
tain ed in sh op test s, wh ere the rli stribution of losses may be ab­
solutelv det ermin ed, and the di stribution of temperatu r e rise will 
be pra~tically th e sam e as in service. · 

I heartily concur with l\Ir. Potter in the statement that the 
equivalent current and voltage should be determined as far as 
possible fo r each case, At the sam ~ time l ~upmit th;it street rail-

way motors should be compared on the basis of their continuous 
capacity in shop tests, which should also meet the requirements 
for a simple measure of their service capacity. 

Mr. Scott's r emarks on the inertia of the rotating parts of a 
train are valuable, as they plainly sh ow th e inaccuracies to be 
fou nd in car tests. He admits that the fly-wheel effec t is there, but 
the deductions h e m akes from the fact that the test s did not show 
it are most surpnsmg. The statement that it might prove to be 
a "positive ben efit to have a larger ,1rmature, and, therefore, store 
m ore energy," has absolutely n o foundation theoretically. It is 
admitted that the rotating part s of a train possess energy, by 
reaso n of their rotation. This em.rgy they must rece ive from the 
lin e. The amount o f energy stored in them is proportional to 
th e square of the maximum speed attained. The amount restored 
in coasting is that represented by the difference in en ergy pos­
sessed by them when the power is cut off and when the brakes 
are applied. The r emainder of the energy, which is much the 
g reater part, is lost. Ther efo re, to say that no power is used by a 
train on account of the in ertia of the rotating parts is as un­
reasonable as to assume that no additional power is required on 
account of the weight of the passengers. 

In this connection it is interesting to n ote a statement which ap­
peared in the Electrical T,Vorld and Engi'neer of Jan. 25, in the 
description of the train equipment of the Manhattan Railway sys­
tem. It is stated that the inertia of the rotating parts of the train, 
amo unting to an equivalent weight of 20 tons, was carefully con­
sidered in calculating the power required for acceleration. 

M R. DODD'S REPLY TO D R. HUTCHI NSO N'S CRITICISM. * 

I had not intended to participate further in the di scussion of Dr. 
H utchinson's paper, but some of the statements in his revised 
reply to my original discussion demand a littl e further attention. 
Dr. Hutchinson agrees that I have "deduced results which are 
di rect ly opposite to" hi s results, and as in hi s endeavors to explain 
that fact he fa ll s back on the -plea that I have handled his data and 
formula- in an "incorrect manner," I wish to reply to his criticisms. 

His fir st critici sm is that I have made "an arbitrary subst itution 
of {3 roo = ax." I r eply that thi s substitution is perfectly justifi ed 
by the definit ions of hi s paper and by the data of my problem. From 
Curve Sheet 5 of the paper, the speed at full load is determined by 
the point X = roo, Y = roo and by the equation "Velocity = f3 Y 
in m. p. h . ;" therefore, on my assumptions, for the case, a =2, f3 
roo = 15 or f3 = 15. In obtaining the value for (1 in the other 
cases, I make use of equation (18). The equation in question is 

P = o.182 (a+b) ax (18) 
where, accordin g to the definitions of the paper, 

P = power per ton developed at the car axle. 
a = initial acceleration. 
b = coasting retardation. 
x = time in second s during which the acceleration a has been 

actin g. 
-. ·. ax = velocity in mil es per hour at the end of the time x. 
In getting an expression for the power developed by the motors 

a t th eir full load I assum e x is the time n ecessary to accelerate the 
load up to full -load speed of the motors, i. e., up to the in stant 
when the rheostat is cut out and the motors begin to work on 
the moto r curve. T herefore ax is the fu!l -load speed of the 
motors. or 15 m . p. h . The equation ""/3 roo = a x" is not true a~ a 
ge n eral equat ion, and I have n ot used it as such ; but a~ the 11~ ­

<; tant under con sid eration , when the motors are developmg th eir 
rated h o rse-power, the ide ntity ax= 1 roo is simply a mathemati­
cal statem ent of my assumption that the speed (ax), at the instant 
a ft er th e in itial period of acceleration is compl eted, is equal t o 
th e full -load speed of th e m otors Cf3 roo), and I have a perfect 
rio·ht to substitute on e of the se quantiti es for the oth er. 

';fhe value s of (J thus derived, substituted in Curve Sheets 6, i 
rc nd 8 of Dr. Hutchin son's paper, give me the speed, distance trav­
er sed. and energy expended per ton, tabulated in my tables A, B 
and C. and summar ized in the curves of my Fig. 4 f?r the accelera­
tion s a = 1, a = 2. and a = 3. Stated as a practical pro~lem, I 
have only assum ed that it is possible to gear the same eqmpment 
for a h igh er o r lower initial acce lerati on with the same full-load 
current of the m otors , and I h ave derived from the fo rmul ,e of the 
paper, the characteristics of operation corresponding to the ac­
celeration s a = I, a = 2, a = 3-

Dr Hutchinson is guilty of another error when he says I have 
"used the wrong equation to calculate the input, the equation (23) 
is the correct one." If he had no ted my words he would have 
seen that I have nowhere used equation (18) to calculate the 

* Forming part of the discussion of Dr. Hutchinson's paper at meet(ng of 
American Institute of Electri(,:al Engineers, }an, 24, 1902, but contributed 

after adjournµient , 
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input , but have uniformly used it , as defin ed in his paper, to ex­
press the power developed by the mot ors at the ca r axle. It is, 
however , absolutely immaterial t o me what equation I use d to ob­
tain the values of ·1-1 corresponding to various values of a. Any 
equat ion in his paper expressing th e relation between th ese two 
quantities would have se rved my purpose as well. Suppose we use 
equation (23): 

P = .213 (a + b) li X (23) 
The coefficient differs from that in ( 18) by the factor .85 express­

ing the efficiency of the motors, but th e relation of /3 to a is ex­
actly the same as was derived from equation ( 18), and for the same 
equipment I can derive the same val ues of fi corresponding to dif­
ferent values of a as I have already derived fro m equation ( 18) . 

I wish to criticise, in thi s connect ion, Dr. Hutchinson 's use of 
P in (23) as expressing input to the motors, while the same symbol 
is used in (18) to express a differ ent quantity, the power developed 
by the motors. 

I maintain that th e above review of my di scussion effectually 
disposes of Dr. Hutchin son's statements that I have incorrectly 
handl ed his form ul ~. 

His only remaining criticism is in regard to my interpretation 
of the results summarized in the curves of my Fig. 4. While he 
admits the curves show a maximum energy consumption with a 
minimum accelerati on at the same schedul e speed. he claims that 
" these values arc not comparable, as they are obta in ed under en­
tirely different conditions." On the con trary, the conditions are 
absolutely the same. W e have assumed the same eq11ipments, taking 
the same starting currents, the same length of run, and have arrived 
at curves showing the energy used for making th e same schedul e 
speed with different initial accelerations. He says my result s only 
"show the difference in energy required fo r more or less use of the 
motor curve." I am perfectly aware that the increased economy is 
due to increased use of the motor curve. I cannot conceive of , 
va ria tion in the init ia l acceleration which does not necessari ly in ­
volve a correspondin g variation in th e use of the moto r curve, th e 
power of the equipm ent and the schedul e speed being maintain ed 
constant. This, J have always con sidered, is the secret of the econ­
omy of high acceleration . If, however, Dr. Hutchin son has "elab­
orated a method that gives the effect of varying the in itial accelera­
tion on the energy and motor capacity" and by whi ch he can main­
tain the same amount of use of the motor curve whil e he varies the 
initial acceleration , and still make the same schedule 5peed over the 
same length of nm, he has fai led to develop that phase of his in­
ves tigation very clea rly in hi s 'paper. 

In closin g J wish - to say that I do not wish to be understood 
as making any criticism o n th e general conclusion of his paper, 
in which he states: ''The best initial acceleration to adopt is that 
acceleration g iving the minimum motor capacity." Of course it 
is understood that th e words "for a g iven schedul e speed" are 
tacitly assumed in thi s conclusion. ·with that correction, that is 
a stat em ent which it did not require the array of fi gures Dr. 
Hutchinson has marshaled, t o com mand the asse nt of every rail­
road engineer, whether pract ical or otherwise. 

What I do criticise is hi s furth er conclusion that th e lowest 
acceleration is th e most economi :::al, or , as he stated in his paper, 
" the result is always that the energy used per mile is less for the 
lower accel erations." It was thi s conclusion that I chall enged in 
m y ·di scussion, and I maintain that by applyin g th e form ul :.-e and 
curves of his own paper to a particular case, such as would be met 
with in ordinary operat ion, I have proved that at least this is fa lse 
as a general conclusion, and is not of uni,·crsa l applicabi lity. 

----♦---­
Pennsylvania Tunnel Bill Signed 

Governor Odell , of N ew York, has signed th e Stranahan bill, 
whi ch all ows the Pennsylvania Rail road to const ruct a tunn el to 
bring its road into New York City. His ac ti on was taken at the 
request of Mayor Low. The bi ll g ives the Rapid Transit Com­
mission of New York City th e power to g rant a franc hi se to any 
railroad corporation for constructin g and operatin g a tunn el rail ­
road from a point within th e city t o a point within an adj oinin g 
Stat e. The Commission is t o fi x th e route of sa id road and to 
prescribe such regulati ons as it may dee m necessary fo r the con­
duct of such road. The g rant is to be for twenty-fi ve years , and 
the Commission is g iven power to fi x th e am ount of th e fee which 
the rai lroad shall pay to th e ci ty. The bill, however , docs not in 
any way int erfere with th e powers of th e State Railroad Commi s­
~ion over the road. The State is exe mpted from liability for 
damages resulting because of any act or o mission of the Rapid 
Transit Co mmi ssion. 

London's Traction Problems 

Th e Society of Art s, London, liftened to a paper by Mr. J. Clif­
ton R obinson, March 19, in which he rec ited the history of the 
development of transportation faci li ties in London, the effect of 
legislation in retarding the extension of the present lines and adop­
tio n of modern m eth ods, and the outlook fo r the immediate 
future. 

"Within th e last twelve months two pressing problems regard­
ing ra pid transit have come prominently before the public mind 
takin g front rank am ong the immediate questions of the da/ 
O ne of th ese is how the 'tangle of locomotion' in the metropolis 
is t o be straightened out and rei ieved-the other is the question 
of a g rea tly extended use of electri city in locomotion. The in­
timat e relati on between th ese subj ects is now universa lly recog­
nized, fo r in one it is seen we have the sol ution of the other." 

One of the obstacles that confronts the elect ric railway pro­
jector at th e ou tset, and continues to bother him persistently 
and consistentl y throu ghout his career, is the multitude of public 
boards and offic ials vest ed with sufficient authority to delay 
progress on one pretex t or anoth er and create confusion by in­
sis ting upon the adopt ion of ideas no t in ha rmony with the ge neral 
schem e proposed . The condi tion of affai r s is bad enough when 
these offici als have merely supervi sory functions , but when 
th e enterpri se becomes a publi c undertaking and is ent ru st ed to 
them it see ms to be well -ni gh impo ssible to secure anything like 
satisfactory result s. 

"From the earliest period," Mr. R obinson declares, " I have 
been th e zea lous advocate of such enterpri ses being in th e hands 
of incorporated o r joint stock companies ra ther than in the hands 
of local authorities. Th ere may be cases-though I know of none 
- where th e advantage lies th e o ther way. Even in the larges t of 
our provincial citi es difficulties have already arisen in the ex ten ­
sion of tramways where populous districts have begun to arise 
beyond the civic boundari es. In L ondon , with which we are 
more imm ediately concerned , th e argument in favor of a company 
undertaking such wo rks is especially powerful. And I say this in 
face of a stron g desir e shown in many places, that all th e tram ­
ways here shoul d be in the hands and under the management of 
the London County Council. Th e Council does not govern th e 
whol e of t he m etropolitan area , and even within its own bounds 
it possesses only a joint authority with a multitude of municipali ­
ties. H ow could eve n the initial 16 mil es of th e London United 
have been broug ht into existence and worked had it been left to 
any combin ation of local auth orities to proj ect, construct and 
work them? 

" W e have bee n, it is tru e, at a great di sadvantage fro m the 
multitude of local authorities with wh om we have had to deal. 
But we have unity of purpose, and even th e negotiation with 
three County Council s and thir ty , o r th ereabouts, District and 
Urban Councils did not daunt us. W e knew our own mind, and 
could consistentl y throughout pursue one definite policy. I have 
admitted elsewhere that this "multitude of coun ci lors," and or 
Council s, might have proj ected and constructed each its ow n bit 
of lin e, and that th ey might have got th ese fragments operated as 
one system. Each littl e Pedlington would have its s taff of Parlia­
mentary age nts, eng ineers and contractors. each one would de­
mand its share of the profit, if any could arise, from such a hug­
ger-mugger of ownership and management. Th e accoun ts would 
be voluminous. and their accuracy would be practically impos­
sible , while th e hosts of official s would be as d isastrous to the 
funds as a cl oud of locusts would be to a green crop. 

"At the present moment th e L ondon Unit ed Tramways system 
- already operating, or under constru ction and authori zed­
traverses the territory of th e L ondon Coun ty Counci l, the l\Iiddle­
sex County Coun cil and the Surrey Coun ty Council, wh il e to 
name th e vast number of subordinate local coun cils would be as 
uninterestin g as a li st of H omer's heroes." 

Concerning the most practical method of securing imm ediate 
relief that will be more than t emporary, Mr. Robinson advocated 
th e overh ead troll ey. 

In the discussion that followed , Messrs. E. T. Scammel. A lex­
ander Siemens, S. Z. de Ferran tis, Ern est Benedict, vV. M. Mordcy. 
J ohn L eighton , L eon Gaster and Peter l\TcMahon participated. 
and th e chairman, Prof. S. P. Th ompson, summarized the eve­
ning's contributi ons in an interestin g address. T he rem arks made 
by the seve ral speakers indicated that the lack of ha rm ony com­
plain ed of by the writer of th e paper wa~ not con fin ed to govern­
ing bodies and that the present condi tion of affairs may be at­
tributed in part , at least , to the enginee rs, who should be most 
interested in securing united action. 
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Meeting of the New England Street Railway Club 

T he re g ular m o nthly m eetin g of the New Eng land Stree t Ra il ­
way Club was held 0 11 l\farch 27 at \ t\fes leya n Hall . Boston. 
President Spring sub mi tted hi s resig natio n to the club in \"i ew oi 
his ha ving acce pt ed an o ff er fr om a \Ves tern road. but th e res igna­
t ion was laid upon th e table fo r th e tim e bein g, and the meeti n g 
adjourned to hea r a n addr ess by Gilbert Hodges, of Boston, upo n 
"O\'e rh ead and Track Co nstructi o n in Co nn ec tio n with lnter­
m ban Railway s." 

:\Ir. Hodges said: 
"The present type of interurban road ca ll s fo r a road bed a nd 

track as good a s that of any team rai lroad. and as it s loca t ion is 
often either a lo ngside of. and ind ependent of. the hi g h way or o n 
a pri\'ate r ig ht of way a ltogeth er, the characte r of th e con struc ­
tio n is. o r sho uld be, quit e like steam railroad work . 

"The cars now in use will oiten weigh 40 ton s when load ed. 
They are propelled at hig h rate s of speed. and . th erefore, ther e 
sho uld be a we ll -built roadbed. of a good a lig nment a nd easy 
g rades. strong and durable bridges an<l a substantial t rack. 

"The evolution of th e rai l for street railways has curio usly 
e nough fo ll owed a lm ost exac tly that of s tea m rai lroads. both as to 
the g rad ual increase in weight and leng th s. \,Ve have struggled 
a lo ng up wa rd fro m the 30-lb . T ee to 70 lbs. and eve n 80 lbs., 
and fro m the 30-ft. rai l to the 6o-ft ., and backward to th e 30-ft. 
aga in , as did our friend s of the st eam roads before us . \,Ve have 
a l~o had som ethin g of their expe rience as to joi nts. T h ey started 
wi th th e sh o r t cast-iron chair, th ence to the plain fi sh -bar 10 ins . 
to 12 in s .. thence to the angle-bar ranging from 18 ins. to nea rly 
J ft .. a nd back to th e shorter but m o re improved joi nt, such as th e 
cont inuous or the \Veber, bo th of ,Yhich are mo st efficient a t about 
24 in s. in length. 

" \,Ve are just com ing in to line in the matter of ti es a lso. It does 
not seem so ve ry lo ng ago to some of us when we were using 
Yery small - faced ties not o,·er 6 ft. 6 in s. long, and these spaced 
Yery far apart. in many cases 4 ft. and S ft. 

" \ Ve have in o ur experience had occasion to exa mine a road in 
t his State whe re the ti es were fouud to he 8 ft . apart throughout. 

''The qual ity of the tampi ng materia l underneath and around 
ties is r ece iving more a tt ention each year. and ou the best inter­
urban roads goo d, clean . sharp grave l or eve n broken stnne is 
being use d for balla st: gre;1t pain s is being taken t o have 
pl enty of thi s ballast, and to see that all tie s are wel l and thor­
o ug hl y tamped to a good and so lid beari ng t h rougho ut. 

' 'The electrical con nections i11 t h e raib and ot her parts of the 
track which are int ended to provide a path for the ret urn of the 
current to the power station ha\'e developed fro m the No. 4 
ga lvani ze d-i ron wire throug h th e sili con bron ze and small -s ized 
copper wire single bo nds, wit h a suppleme ntary wire. to two No. 
0000 or other large-sized bonds at e\'ery joint. and with large-size d 
c ross-bo nd s eyery few hundred fee t. and the method of th eir 
application has been changed from the riveting hamm er to the 
qui etly workin g but more practica l pre ssure riveting. 

"This, then, is the h istory of the eYolution of th e a ncient tram­
way int o the modern well-built interurban track. 

"The development of the overhead system cover s a very much 
shorter period, go in g back o nl y to about 1R86 or 1887. 

" First, there was a double-trolley wire with a tro lley havi ng 
four wh cel5. This was fo und to be impracticable and the single­
tro lley wire was adopted, the cont;1ct being obtained by mean s of 
th e fish or trol ley pol e and singl e-tro ll ey wheel as now. 

"All kinds and size s of wires have been used for trolley wire , 
from the small silicon bron ze wire to the large No. 0000 figure 8 
pattern. 

"The req uirements of a m odern first-class and fully up-to -date 
interurban elec tri c r ai lway a_ to th e track and overh ead svste m 
are su bstantially as follow s: · 

"First, a location that will admit of the most direct route with 
as few curv es as possible. a nd 'so laid o ut as to grades as to make 
them as easy as possible. Tn a rri ving at this condi ti on. it has 
bren fou nd no t o nl y de sirable. but to be the best economy, to 
purchase priYate righ ts of way, make heavy cuts and embank­
ments and build cos tly bridges and culverts. 

"The cross section of the roadbed at subgrade should g ive a 
full and suffici ent shoulder beyond the end s of the ties of no t less 
than 3 ft. on. either side. 

''Th ere sh ould be provided suitable drai n s o r cu lverts und er 
the tr,1ck where Yer water is li able to accumulate, to preve nt wash­
o uts. 

" 11 bridges should be designed by a competent engineer , and 
made strong enough to carry a ca r weighing 40 tons o n a 17-ft. 
wheel base with perfect safety and wi th a suffi cient factor of safe ty 

to insure the sa m e to be do ne wi thout any material tax upon any 
po rtio n of the structure. 

"If th e brid ges are to be of wood they should have short spans 
of fro m 12 ft. t o 16 ft., and wh ere sever al spans a re required they 
wo uld nat urall y have eith er pile o r timber tr estle bent s. All 
timber enterin g into th e framing uf a f)rid ge sh ould be of lo ng­
leaf South ern pine, o f the best grade to be o btain ed in the mark et, 
we ll framed and th oroughly fastened in eve ry way. 

" Wh ere pi les a re used th ey sho uld be of upland white oak if 
poss ib le to obta in it. R eel oak, chestnut oa k and chestnut do not 
make sa ti sfactory o r durable pil es. No pil es grown in swampy o r 
low- lyi ng so il s sho uld be a ll owed. as th ey wi ll genen lly be found 
to have a coa r e, spoongy wood, which is sens iti ve to m o isture 
and liab le to ea rly decay. 

"Great ca re mu st be used in the dri vin g of pi les, to see that 
th ey not o nl y reach a firm foundati o n, but a lso that they are not 
split or broo med at th e small encl by injudici ous hammering. 

"Thi s work sho uld a lways be clone und er the inspection of a 
compet ent engi nee r . 

" \Nhere stee l bridges are used th ey should be ei ther of eye 
beam s, plate gi rd ers, ri ve ted trusse o r pin a nd link trusses. 

"Eye beams of prope r size and number may be use d with safety 
and econo my for spans as high as 30 ft ., plate girders from 30 ft. 
to 100 ft , ri veted trusses fro m 100 ft. to 200 ft ., and fo r all spans 
0\'er 200 ft. in leng th the be st practic e is to use what is known 
as the pin and link truss. 

"A ll bridge fl oors should have ti es not less than IO ft. long, and 
spaced not furth er apa rt than 8 ins. in th e cl ear. On the outer 
end of these tie s th ere should be a g uard sti ck between the ties 
and secure ly bolted to every third o r fo urt!1 tie . The office of 
these g uard sticks is not, as is ge nerally suppo sed, to prevent a 
derailed car leavi ng t he bridge, fo r it is in s uch a position, gen­
era ll y, that should the ca r go so far as to r each it the tendency 
would be for the ca r to toppl e ove r th e side regardless of thi s 
slight obst ruct ion, bu t it is to serve as a spacer fo r the ti es, and to 
keep them in place lon g itudinally so that th ey shall no t bun ch up, 
hence the importance of their bein g ga in ed down not less than an 
inch o n the tie . 

"For th e purpo se of keepin g a dera il ed ca r from leav ing the 
b ri dge, t here sh ould be a heavy ra il pl aced in sid e each track rail 
and spaced ab<Jttt 8 in s. away fro m th em, securely spik ed and 
fas t ened to the ti es. 

"These rai ls, if properly spaced, will pe rmit of a ca r dropping 
between them a nd the track rail, and will ge nera ll y keep the car in 
that posi ti on . thus carryi ng it alo ng in th e di recti o n o f the trac k 
a nd preventi ng it s leav in g th e bridge o r striking the trusses. 

"Guard rai ls sh o uld ex tend for a di s tance of not less than 6o ft. 
from each end o f t he bridge and th en be brought to a point at the 
ce nter of th e track. 

"No bridge, h owever small , sho uld be without a protection of 
thi s kin<l. 

"Assumin g that the roadbed has been carefully graded and 
brought to subgrade. th e drain s, cul verts an d bridges built , we 
t hen come to th e work of track-l ay ing. 

"On the ~ubg racle. as pr epared, a re laid the ties, which sh o uld 
be uot le ss t ha n 6 in s. x 6 in s. x 8 ft., of good, sound chest ­
nut if possib le to o btain . Ti es sho uld be hewn, in preference to 
sawed, a nd should be straight and lay level and true on their beds. 
They should be spaced not m ore than 2 ft . o n cente rs. 

''Tn these ti es are sp iked the rail s. which sh ould be of a good 
sec tion of T-rail. weighing not less tha n 60 lbs. to th e yard. Most 
interurban roads use 70 lbs., and som e use 75 lbs. and eve n 80 lbs. 

"These rail s hould be 30 ft. in length and sho uld have an im­
proved joint. such as th e continuo us o r th e Weber joint. Joints 
need n ot be o ver 24 ins. lo ng if o f eith er o f the two kind s 
m enti oned . as too lo ng a jo int is as much o f a de triment to track 
as too short a o ne. 

''These joint s may be la id e ith er sq uarely across the track or 
they may be staggered o r brok en, as desi red. Th e disc ussion o n 
thi s question is _ ti ll goin g o n and each side has m any sponsors. 

"An allowan ce for con t raction and expa nsion sho uld be m ade 
at every point. usua ll y about one -eighth of an inch fo r every 30-ft. 
rai l laid at th e a\'er age temper:iture. The spikes sh o uld be s½ 
ins. x 9-16 in . and of the best quali ty o f toug h material. There 
should be fo ur spik es to each ti e: th ose o n th e in side so driven 
that they do not com e direct ly opposi t e those o n the o utside of the 
rail : very car eful and thorough d ri vin g is quit e essential. 

' 'In plac ing the j o int plates in position, care should be taken 
that they have a good bearin g upon the rai l, th e nuts screwed up 
o n the outside a nd the wh o le joint m ade ri g id and firm . Care 
sho uld be t aken to have gage lin C:s of the two ra il s coincide a t a ll 
joints. 

''After the rail s have been spiked to th e ti es t o a true gage, the 
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ballas t should be put in place. This ballast sho uld co nsist of 
good, clea n, sharp gravel or of broken stone of a suit ab le size, 
and should ha ve a depth of 2 ft. and exte nd fo r at least 2 ft. beyo nd 
the ends of th e ti es. 

"In brin g in g th e track to it s proper surface and alignment, 
shovel ta mpin g may be a ll o wed, but no shove l tamping sho ulcf 
eve r be allowed on fini~h ed work. Afte r the track has been 
tho ro ug hly tamped, th e ba ll ast should be ro und ed o ff on the 
sides an d the entire roadbed left in a nea t and smooth co nditio n. 

"vVhen the track ha s bee n mad e secu re in true lin e and surface, 
the electrical conn ections mav be made. A ll holes for elect ri cal 
conn ection should be ca r efull ; drilled, and they should be reamed 
out o r o th erwise made bright and clean thruughout their 
perim et er, imm ed ia tely before th e bond is app li ed. 

"There sh ould Le two rail-bonds of not less than 0000 capacity 
each at every joint; and cross-bonds of the same capacity sho uld 
be put in place onc e in every 300 ft. T hese bond s sho uld not be 
appli ed by ha mm er riveting, but sho uld be put in place by pres­
sure ei th er of screws or by hydrau li c pre ssure to insure th e best 
possibl e contact. 

" W e are fr ee to say that the track re turn on electric ra ilway s ha s 
so far not proven to be enti rely sa ti sfactory. Various attem pts 
have bee n, and so m e a re now being , made to di scover a more 
practical and more r eliabl e m eans of carryi ng the cu rrent by the 
joints, but so far it does no t appear that any better m ea ns have 
been de,·ised than that described he rein , and , ther efore, wit h the 
knowl edge that th e best we have is not abso lu te ly certain to keep 
up the voltage a long dist ance fro m the so urces of power. it is 
evid ently wi se fo r us to use the best meth ods and best appli ance s 
that have so far been fo und. 

"All curves of 500-ft. radius or le ss should be well guarded, not 
with another rail or oth er makeshift, but by eith er a bolted-on 
Z-guard or by a rolled guard rail. 

"On cun·es of very short radiu s both rails should be guarded, 
and wherever it is possi bl e a ll curves sho uld be we ll el evated to 
insure th e safe and comiortable passage of cars at high speed. 
Curv es of sharp rad ii should be ei th er compo und ed ·o r laid with 
sp iral o r ease m ent cunes a t th eir end s. 

"The turno uts or si de track s ior int erurban roads should have 
split switches of the Lorens or other simi lar pattern , with spring 
frogs, and their leads should be not less than 6o ft. 

"Wherever the car houses are located, their swi tches , curves 
and connecting tracks sh ould , if possibl e, lead o ut of a side track 
o r turnout rather than out of the main line. 

"Wher eve r cross connections a re used in doubl e- track lines, 
th ey should , if possible, be what is kn own as trailing cro ss-ove r s, 
that is so that cars o n passin g o n their proper track s would pass 
throug h the hee l of th e switch first. 

"To su m up these remarks on track work: 
"Prepar e a good fo undation. 
"Use la r ge ti es, cl ose toge ther. 
"Lay thereon good, heavy rails. 
"Have pl enty of good ballast put in place. 
" l\Iake the best possible elec tri cal connections and slight 

n othin g. 
"Do not fo r get for one minut e that good. substantial. well-laid 

track is a vita l facto r in th e econo mi ca l operation of a road, and 
is a large facto r in the ea rnin g capacit y. 

"Next to the track work in the con struction and equippin g of 
an elect ri c railway co m es the overhea d system. 

The first item to be consid er ed in overhead con struction wi ll 
naturally be that of poles. These shou ld be of goud, sou nd 
chestnut if possibl e to obtain, and unle ss otherwi se r es tricted by 
local requirem ent s. H ard pine poles are to be avoided, as they 
a re often very short -li ved , and therefore very expen sive to main­
tain, as well as being som ewhat m o re costly at the oubet. 

"If squar e or hexagon po les are abso lutely reljllired within the 
limit s of citi es or thickly settled vill ages, it will be foun d to be 
econo mi ca l to obta in g o od-s ized chestnut pol es and have th em 
sawe d tu shape , for th ey wi ll have the longer life. W e know of 
one urban road in thi s State th,tt now ha s large numbers of thi~ 
k ind of pol es and they hav e fou nd th em to he enti rel y sati sfactory 
so far as we have been informed. 

"All che stnut or round poles de sign ed for ·an interurban railway 
shoul d be not less than 35 ft. in length ; th ey should fini sh not 
less than 7 in s. in diameter a t the small end, and should be no less 
than 10 in s. in di ameter 7 ft. fro m t he bu tt, or large encl, and t hey 
sho uld be straight an d sound . 

"} l ard pine poll' s, if used, sho uld he of good, S(lund, long-leaf 
South ern pine 10 ins. x 10 ins. x 35 ft. , with top , not le ss than 
7ins.x 7in s. 1 

"The poks should be fitted wit h two cro ss-arms to provide 
properly for bot h direct and alternating current transmi ss ion wires, 
as we ll a s the necessary telephone and block signal circuit s. These 
cross-a rm s should be of such size s, an d so arra nge d , as to meet 

the requirement s, whi ch will probably not be the sam e on any two 
roads. 

··Genera lly it is thought well to have o ne two-pi n a rm above and 
a fo ur-pin arm be low. It is hardl y necessa ry to say that cross­
arm s should be so placed as to com e o n oppos it e sides of adjacent 
pole s in order to form wh at is know n as a sto rm line. L ocu , t 
pin s are used on straight lin es. an d iro n pin s o r g uard iro n s 
sho uld be used on a ll curve s or wherever any unu sual st ra in is 
brought upon th e pin s. 

"A ll pole s should be well ga in ed a nd roofed and ent ir ely stripped 
oi ba rk before settin g. They should be well set to a true lin e a nd 
wi th suffi ci ent rak e to present a good appearanc e when th e lin e 
work is fini shed. 

" P ole s should be set 6 ft. in thl g round o n st ra ight lines and 
a t least 7 ft. on curves. Th e u ,rth o r oth er fillin g should be 
thorou g hl y rammed around th e pol e. so tha t it will be firmly 
bedded and held solidly in pla ce. No po le 5hould be placed less 
than 5 ft . fro m the neare st rail , and no two po le s should be furth er 
apart than JOO feet. 

"Some int erurban roads ha ve cross-s uspe nsion or span -wire 
co nstruction thro ug hout , on acc ount o f th e heavy troll ey wires 
and the correspon din gly heavy ov erh ead m aterial. Wh er e 
brackets are use d. the Hexible o r Crai g head type has been found 
to be the best. They should ha ve ex tra heavy brace rods and 
be not less than 9 ft. long. Th ey should be securely fas ten ed to 
the poles at a uni form heig ht from th e ra il. 

"Span s should be made of se \'en -~trand 5-16- in. wire, all g uy 
\\·ire s of No. 4, a nd all an cho r and pull-off wires of N o. 6 best 
grad e of gah ·aniz ed wire fa stened to the pol es by %-in. eye-bolt s 
\\'ith 5-in. thread. 

"It is conside red good prac ti ce to ha ve two troll ey wires o n 
long-di stance int erurban roads. Th ey a re g enerally o f large size, 
eith er ooo o r 0000, and of wha t is known as a grooved patt ern . 
The wire should be hard -drawn, and o f not less than 95 per cent 
conductiYity. They should be strun g not less than 18 ft . above 
the rail and may be placed higher. Groov ed trolley wires are sup­
ported by mechanical clips of brass o r composition. and of a 
length sufiicient to produce an even surface for the wire s. 

"Fir!:>t-cl;is s hard rubber or compressed mica surrounding the 
metallic portio n of the hanger is co nsidered the best insulation. 
The very best ove rh ead material that is ma9 e is none too good 
and quality and durability should g o vern in the selection of all 
ov erhead material rather th;in price. 

"The feeder and r eturn wire s m ay be of copper or aluminum. 
Th e latter is very much lighter th an copper ; it is generally 
used at about 61 per cent conductivity, and at that value it weighs 
about one-half as much as copper of 95 per cent conductivity . 
At present prices of copper it is about the same co st for wire , 
while a saving will be made in fr eight, cost of handling and labor 
of erection. It is strong and durabl e when in the form of a 
qranded cable . and has been proved for effici ency and ec on o my. 

" \ Vhere high -ten sion wir es are to be put in place th ey should 
have special in sulators test ed for th e high voltage, of a good 
design and reliab le manufacture. 

"These high-tension wires may be o f No. 4 o r No . 6 B . & S . 
gage, and they are usually arranged for a three-phase syst em. 
Thi s wi ll, however, be governed by th e types and the voltag es of 
t he in struments at the power station. All direct -current feed ers 
should be tapped to the trol ley wire often enough to give a good 
distribution of the current; this spacing of taps wi ll be governed 
by the location of heavy grades and th e size a nd number of trolley 
wires in use. 

"Th e overhead system sho uld be di vided into sections con ­
Hni cnt for the 0peration of the road and so o b,·iate the crippling 
of the se rvice in case of bre;!kdowns, storms or other em ergen ­
cies on the lin e. 

"It is not neces sary to paint th e po les , nor has any fo rm o f 
presen·ati,·e so far been u ~ecl that has prov ed to be of much va lue 
for prev ent ion to decay a t the grc,uncl lin e. Pa inted pol es, how­
ever, present a bett e r appearance, and in th e vill ages and thickl y 
se ttl ed di str icts they will be found to be de sira bl e. 

"The third -rail system has for a number of vea r s bee n in use 
bo th in Europe and in this coun try, but unti rece ntl y has no t 
be en used much for surface road s. In o rde r to have thi s svstem 
of practi cal va lue it should be ,1ppli ed to such roads o nl y ~s ar e 
large ly out sid e of the highways and wh ere th e highway trave l wi ll 
not reach it. 

" Tn ot her wo rd s, a road usin g thi s system ~ho uld be located on 
a pri vate right of way. Of cour se thi s wo uld no t prevent th e 
u~in g of the highway s at te rminii or at important points en rout e, 
where the overhead system wou ld be necessary. T here should, 
however, be long stret ches of road where th e third rail can be 
safely used befor e it wou ld be econom·y or g ood judgment to put 
it in use. 

"We have not had ~ufficient expcricn, e in third -rail road s t o 



STREET RAILWAY JOURN AL. [VoL. XIX. No. 16. 

wa rrant go ing into deta ils of construction to any great extent. 
" \ i\Then they were first brought into use a hooded or yoke rail 

was us ed of a special pattern which was costly to roll. This rail 
was put in place in the center between the two track rails, but 
has been superseded by a T-rail on insulating blocks placed either 
midway between the two track rails o r to one side of the track, ac­
cording to the location of the contact brushe s o n th e cars. 

" The track construction on a road of this type should be fully 
up to the standard of th e road which we have just described. The 
overhead system will, of course, be done away with, and in its 
place a rail havi ng a low percentage of carbon, with the necessary 
joints, in sulators, cable:; at cross in gs and o ther appliances, must be 
put in place. 

''When th e third ra il is located outside of th e track rails, it has 
been placed about 26 in s. away from the nearest rail and it is 
eleva ted above th e track rails in order to g ive su ffic ient insula­
tion. For thi s purpose extra 1011 g ti es, about 9 ft. J ins., are 
neccssarv once in about 10 ft. These ti es should have sawed faces 
c1 11d be o·f such wood as will hold tolts o r lag scr ews. 

" Th e insulators, be sides having the required insulatin g quality, 
should also have stren g th to sustain the heavy third rail , which 
urnally weighs about 80 lbs. to the ya rd. As befor e sta ted, this 
rail should be of a stated mixture of meta l and have an exceedingly 
low perc entage of ca rbon, manganese and phosphor us. 

" It is th e custom to provide in th e third rail sufficient capacity 
to carry th e entire current between sub-stations without any added 
fee ders, and on thi s account the Londs at th e joints must be of a 
capacity to carry thi s current , probably upward of 400,000 circ. 
mil in most cases. Th ese joints can be applied to the bottom of 
the rails. where they are out of the way and wh ere a very sa tis ­
factory attachment can be made. Under-ground cabl es are used 
at highway and fa rm crossings to complete the circuit , on ac­
count of the ra il bei ng broken at those places. 

" In additi on to a very careful fenci ng of the right of way, it 
will be necessary to const ruct cattle guards a t all points where 
cross in gs o r openings int o the highway occur. 

''Th ere are at presen t, in N ew E nglan d and vic inity, but two 
roads which use the third rail , outside of the Boston E leva ted 
Railway, which, of course, is a purely city road an d is not of the 
class now under consideration. 

" It is not the province of this paper to speak of merits, demerits 
or relative cost of the seve ral types of roads, but we think there 
is som e doubt as to the differen ce in cos t which has been g iven 
at times to th e public. 

"\Vith reference to the general subj ec t of the need of the best, 
most substantial and most carefully planned roa dbed, track and 
overh ead system for interurban roads, we wish to reiterate what 
we have before sa id as to its importance, its ultimate economy 
and adv isability from all prac tical points of view. 

" 'vVhen we co nsid er that 40 miles per h our will be t he possible 
speed of th e ca rs upon a road now being built in Massachuse tts, 
which is, we are inform ed, to adopt a schedule tim e of 20 miles per 
hour, including all stops, and that we ourselv es have ridden on a 
sin gle-track interurban road in Ohio at the rate of 60 miles 
per hour for 21 mil es on a special trip, and that the schedule on 
that roa d ca ll s for nearly 50 mil es in places, it is evident tha t the 
money carefully and judiciously spent to sec ure th e Yery best co n­
struction in a ll parts of a property whi ch go to m ake up the way 
fo r the passage of t he cars, at these hi gh rates of speed, is we ll 
spent. an d any scrimping or saving in thi s direction is not only 
poor economy, but is the most unwi se poli cy th at can be pursued. 

" Tt is a source of sa tisfacti on to th ose wh o have long advoca ted 
the L>uilding of roads in a substantia l manner, and have endeavored 
to have roads under their supervision so built, to see at last the 
ow ners and operators of railway propertie s fas t comi ng into line 
and constructin g thei r roads more and m ore in accordance with 
what is the best and most modern practice. " 

•• 
Cast-Welding on the Kingsbridge Road 

Th e Falk Company, of Milwaukee, has secured, through its 
N ew York representatives, \ i\T endell & l\facDuffie, a contract for 
cast-welding the Kingsbriclge Roa d from th e Int erurban Street 
Railway Company, in behalf of the Metropolitan Street Railway 
interests. The contract ca lls fo r a large number of joints. Up 
to the present time the Fa lk Company has cast-welded the fol ­
lowing lin es in New York City: The Third Avenue line, the 
Union Railway, Lexin gton Avenue, Twenty-Third Street , Colum­
bus Avenue and Lenox Avenue. The contract just awarded is 
evidence of the satisfactory character of the work ;rnd the ex­
cellent results secured by the use of Falk joints. 

Boston Subway Hearing 

Another hearin g on the proposed Washington Street subway in 
Boston was held April 4 before the legislative committee on met­
ropolitan affairs. Attorney Pillsbury, representing the Boston 
Elevated R ailway Company, stated that his company had no 
positi on to state until it kn ew what was before the Legislature 
in complete form. 

A substitute to the Matthews bill was presented by John P. Fox 
for the assistance of the committee. H e advocated the. deep-tun­
nel plan , and urged the creation of a permanent subway commis­
sion in Massachusetts, empowered to construct new subways as 
they are needed and to lease th em as it sees fit . Three m embers 
are t o be appo inted by th e Governor, and th e Mayor and city 
en gin eer of Boston are members ex-offic io. The commission shall 
supersede the present Transit Commission and have all the pow­
ers of that body. Th e bill furth er prov ides that the commission 
shall construct the proposed Washin g ton Street subway from 
Broadway and Washington Stree t to A dams or Haymarket 
Squares or Causeway Street. ·work on this subway shall be paid 
fo r by the eleva ted railwaycompany, not exceeding $6,000,000, and 
the titl e shall be ves ted in the ci ty of Boston. The company shall 
have the exclusive use of th e subway fo r a term of not over forty 
yea rs, and its payment of the cost and maintenance charges shall 
be in lieu of any rental for the te rm of-yea rs fixed. 

Th e co mmission may from time to time investi gate the subject 
of tran sportation in Boston and construct any new subways as 
needed. The cost of all these shall be borne by the ele vated (:0m­
pany, but no new subway shall be begun until the company con ­
sents and has made a contract for it s use. The clause relating to 
th e takin g of lands and damages are those of the Matthews bill. 
A sec tion allows the commi ssion to place under ground wires or 
pipes in subways, but the owners of such pipes shall pay the cost 
and be responsible for damages. This secti on of the act provides 
fo r building of pipe ga lleri es, a llowin g th e ci ty to charge a rental 
for their use an d g ivin g it power to order them into such galleries. 

Section 8 of th e act allows th e R ailroad Co mmissioners to order 
th e removal or relocation of surface tracks within 1000 ft. of any 
subway, and g ives it power to r evoke any locations. Another 
sec tion gives the city the right t o appropriate not more than 
$50,000 a year fo r the commi ssion 's expenses. 

Upon the termination of the existing leases or leases to be 
made, "except the deep tunnel," th e commission may make leases 
to the eleva ted company for a rental of not less than 4 per cent 
of the cost of the subway. If the co mpany does not elec t to lease 
Ni thin sixty days after being requested, the commission may 
make lease to o ther responsible parties for not less than 4 per 
.:ent per annum for twenty yea rs o r less. This lease may be as­
;ig ned to ano ther corporation , whi ch may use th e tracks of th e 
elevated. exclu sive of the deep tunn el and the eleva ted tracks. 

The commiss ion shall also co nstruct a deep tunnel fo r eleva ted 
train s covering pract ically the same part of the city as the Wash ­
ing ton Street subway. It shall not be less than 30 ft. below the 
surface. The cost of this is- to be borne by the company in lieu 
of a rental, and the tunnel shall be the property of the company 
The co mpany is g iven power to build eleva ted roads from the 
terminal s of th e deep tunn el to its present elevated structure. 
The deep tunnel is to be considered a part of the eleva ted system, 
and its control is t o be placed under the Railroad Commission. 
\ Vhen th e deep tunn el is in opera ti on th e company shall discon­
tinue th e runnin g of surface cars in th e existing subways, and shall 
bear the cost of replacin g surface cars. 

Th e act proposed by Mr. Fox is to be accepted by the Mayor of 
Bos ton and constitutes a contract by which the title to the sub­
ways now built and the East Boston tunnel is vested in the city. 
Mr. Fox stated his belief in the safe ty of going ahead with con­
struct ion and '1:he undesirability of wa iting anothe :- year for a 
specia l commission to report upon the matter. The deep tunnel 
is proposed because it is not po ssibl e to build a four-track subway 
near the surface of Boston's narrow streets. 

Mayor Collin s th en stated th e position of the city of Boston to 
be that when any new subway is built it should be owned and 
built on the credit of the city, offered for lease to the elevated 
company or its successors in title, and in case the elevated road 
declin es t o take th e lease it shall be o ff ered to the next responsible 
corporation or body of men who may undertake to operate it. 
'vVhatever bill is passed should be referred to the people for final 
decision. The rent of any subsequent subway to be built by the city 
on its credit and leased to anybody should carry a rental substan­
tially the sa me as the present subway bears-4¼ per cent. This would 
provide fo r the extinguishment of th e debt and pay interest and 
sinking fund . Mayor Collins advised the extension of the present 
subway lease endin g in 1917 to 1927, with the new &ubway lease 
~xpirin g th en, the latter date oeing the qtmo:,t limit. Be further 
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stated his belief that the relief of ·washington Stree t by a subway 
simila r t o the present on e under Tremont Street to be the g rea t 
need in Boston transportation to-day. H e cited the congestion 
of the present Park Street station as an instance of how little the 
future (Trowth of traffic was r eali zed when the Tremont Stree t 
s11bway"" was planned, and reco mmend ed fo ur or six tracks, if 
11 eccssary, for the new subway. 

----+ ♦-----

London Letter 

( From Our R egular C orrespo11de11t.) 

The directors of the Oxford & District Tramways Company, 
Oxford, at a recent general meeting of the shareholders, decided 
that th e time had arrived when electri c traction should, if pos­
sible, be adopted. They are th er efor e preparing a scheme whi ch 
wi ll in due course be submitted to th e corporati on fo r approval. 

The resignation of Mr. Wharam as general manager of the 
tramways of the Leeds Corporation ha s now been follo wed by the 
appointment to the position of general manager of M r. J ohn Bail­
li e Hamilton, who has fo r eig ht years bee n traffic manage r of 
the Glasgow Tramways. N o adve rti sements were g iven out fo rthis 
pos ition as the Leeds Tramways committee have long had a desire 
to secure Mr. Hamilton's servicts. Mr. Hamilto n has had th e 
most va luable kind of exp erience in Glasgow and no better man 
for the appointment could po!>sibly have been secured. H aving 
been assistant to Mr. Youn g, of Glasgow, and havin g passed 
through all the experiences of electrical equipment in that city, he 
will bring to L eeds a knowledge of elect ric traction and traffic 
management which probably could not be equalled by a ny man 
in this country. 

The K earsley District Council has recently establi shed a new 
electric tramway route in connection with the systems of the 
Bolton Corporation and th e F arnworth Di stri ct Council. The 
new K earsley line, which has recently been inspected by the Board 
of Trade, will eventually join the Clifton, P endleton and Man­
chester lines, thereby establishing a through electric tramway 
route between Bolton and Manch ester. 

The promoters of the bill for th e proposed electric railway be­
tween London and Brighton will probably have difficulty in get­
ting their bill passed through Parliament thi s yea r as there seems 
to be considerable evidence as to the non-compliance with the 
standing orders of Parliament. Mr. Campion has been examining 
the allegation and if he decides that the standing o rders have not 
been complied with the bill will, of course, be thrown out of 
Parliament for a year. 

The station at the Dingle end of the Liverpool O verhead R ail­
way, which was practically destroyed by fir e some time ago and 
which was reported in this column, has now been entirely rebuilt 
of non-inflammable material. The platfo rm of th e station is now 
composed of stone and the side walls of brick. The sig nal-box 
has also been rebuilt of brick, and wood and inflammabl e material 
have been as littl e used as possible throug hout. A chemical eng ine 
and automatic fire-alarm system has al so been insta lled and every­
thing done to make the station as fireproof and safe as po ss ible. 

The London County Council have accep t ed the supply of track­
rail, slot-rails, conductor-rails , fish-plates, etc., fro m P. &. W. 
MacLellan, Ltd., of Glasgow, wh o are tendering o n the rails of a 
Belgian firm. The fact that th e Belgian rails have been accept ed 
has given rise to a great deal of sentiment as to th e purchase of 
rails of foreign manufacture as against placing the order with 
British manuHkturers , ev en at a difference in pri ce of £ 10,000 to 
£ II,000. Though many efforts were made to induce th e L ondon 
County Council to accept the British-made tender , they have de­
cided that it would be unwi se to sacrifi ce -such a la rge sum of 
money and have according ly ordered the Belg ian ra il s. Seve ral of 
the proposed bills for tramways of the L ondon County Council 
have been abandoned for th is yea r , it hav ing been proved that 
they do not comply with standing orders. 

R eference has been made in these co lumns to the g rowing im­
purity of the air in the tubes of the Cent ral L ondon R ailway and 
it is now gratifyin g to note that se ri ous efforts are bein g made to 
purify th e atmosph ere. It is repo rted that in a very short time 
apparatus will have bee n in stalled by whi ch the atmosphere in th e 
tube will be completely changed once every twenty-four hours. 

Th e bill under which it is pro posed to inco rpora te a company 
for the purpose of co nstructing a tube rai lway under th e T yne 
between No rth and South Shields has been passe d by the se lect 
committee of the House of Lords. 

It is now definitely stated that th e Baker Stree t & W aterloo 
Railway, which is one of the tub~s in course of construction, and 

which was controlled by the L ondon & Globe Corporation, ha s 
been sold to the M etropolitan District E lectric T racti on Com­
pany, Ltd., for the sum o f £360,000. This latter co mpany is the 
co mpany which was fo rmed by Mr. Yerkes and doubtless . the 
work will now be pushed forward with all speed, as th ere certainly 
is a great necessity for a tube railway running north and south. 
Considerabl~ work has already been done on this tube, but it has 
been at a practica l sta ndstill ever since the collapse of the L ondon 
& Globe Corp oration . 

The Liverpool & Garston Light Railways has placed the con­
tract for three 150-hp dynamos with D. Bruce Peebl es & Co m­
pany, of Edinburg h. 

Good progress is bein g made by the Wallsend Slipway & En­
gineering Company with the two large sets of in~icated h~rse 
power engines on order fo r th e Newcastle Corporat10n electn~a l 
extensions, the principal part s being already well advanced, which 
is characteristic of the vigor of the general manage r, Mr. Andrew 
Laing. The engin es are of the four-crank triple expansion .type, 
the cylinders and cranks being specially designed to combme a 
good dynamic balance with a sati sfactory torque both wh e!1 
working condensing and non-condensin g, pr ior successful experi ­
ence with large marine eng ines hav ing been fully utili zed by the de­
signers. It will be of great interest to elec trical eng ineers to com­
pare the performance of these engines when complet~d with tl!e 
present largest units of similar type in the country, viz., those 111 

the Glaso-ow Tramways station. F rom the records of som e of 
the earli; r engin es installed by the W allsend firm for electri cal 
purposes a most marked improve ment in economy as compared 
with American practice-which is well r epresented in the Gla s­
gow station- is looked for. 

The General Electric Company, Ltd., are at present engaged in 
removing th eir engin eering department fro m th eir Manchester 
works to their new works at Witton, where they will be able to 
deal with the la rgest electrical machinery of every descriptio n. 

The order for the whole of th e sub-station equipment , re­
quired in connection with the South L ancashire Tramways, has 
been placed with Witting Bros., Ltd. , electrical engineer s and 
contractors, of London. The contract comprises the complete 
electrical equipment of the two sub-stations at present arranged 
for, together with some auxiliary machinery for the power station; 
there will be three 250-kw and three 150-kw synchronous motor 
ge nerators; one 56-kw, one 20-kw and one 35-kw positive feed er 
boosters ; three 8-kw and three IO-kw negative feeder boosters; 
one 40-kw, one 14-kw and one 24-kw reversible boosters for bat­
te ry charging ; and one 240-amp. , one 8o-amp. and one 140-amp. 
milking boosters, complete in all respects with the necessary 
spare parts. The whole o f the power station equipment, includ­
ing steam generators, condensing plant s, cooling tower, cranes 
and motor ge nerator, together with the equipments of the 
fir st fi fty cars. is bein g furni shed by Witting Bros., Ltd. , 
electrical enginee rs and contracrnrs, all thi s work being well in 
hand. Altogether the order for electrical machinery alone 
amounts to II ,500 hp. Messrs. Witting Bros., Ltd., have also se­
cured the order fo r the fir st ext ension s required fo r the Brighton 
system. Th ere will be ten complete motor cars, each consisting 
of a Milnes car body of latest type , mounted up on a Brush truck, 
the elec tri cal equipments being of Witting Bros. standard pattern 
throughout . 

A meeting of Torquay Town Council was recently held to con­
sider a reco mmendation of the electri c li ghting committee: "That 
this committee, having reviewed the whole question of tramways, 
is of opini on that it is expedient for th e Council to take such steps 
as may be necessary to apply for a Provi sio nal Order to authorize 
the construction of tramways, and reco mmends the Council ac­
cordingly." Th e M ayor presided. 

The profit of th e City of Birmingham Tramways Company, 
Limited, for the yea r to D ec. 31 , amounted to £ 66,200. I t is pro­
posed to pay a di vid end at the rate of 5 per cent pe r annum. 
together with a bonus o f 5 per cent ( making IO per cent fo r 
the yea r). on the ordinary shares, to place £ 35.366 to reserve, and 
to carry forward £ 2.083. The number of passengers carri ed dur­
ing th e yea r was 46.384,291, and the gross earnings £236,057. 

One of the larges t switchboard contracts ( involving an expendi­
ture of about £ 30,000) has recently been placed with M essrs. 
Fe rranti (Limited), of H ollinwood, Lane., fo r th e Manch ester 
Corporati on. Thi s contract includes a switchin g gear fo r co n­
tro llin g and di stribut ing a capacity of 12,000 hp to be ge nerate<! 
at th e new Stuart Stree t stati on. and it also includes compl ete hi g h 
and low tension equipment. for ten sub-stations, which are to co n­
tain mo tor generators for tracti o n and lig hting loads. Th e whole 
is to be delive red co mplete within nine month s. 

At th e half-yea rly general meeting of th" M etropolitan Distri ct 
R ailway, Mr. R. W . P erks, M.P. , who pres ided, regretted that the 
report was the worst that had been prese nted in the history of 
the company. Their position was a very serious one, as there was 
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a loss of £ 53,000. T hi s loss he att r ibuted to t he se rious com ­
petition of the electri c railways and t rams, and also to the reduc­
tion of fares which thi s competition has imposed upon them. It 
was not fo r him to explain the reason why, ten years ago, they 
d id not foresee and prepare for th e contingencies t hat had ari sen. 
H oweve r , he was please d to be able to info rm them that they 
would only have to bear t he result temporari ly, for t hey had suc­
ceeded in inducing th e Board of T rade t o g ive judgm ent in their 
favor regarding t hei r di spute with the Metropolitan Railway as 
to the syst em of electri c t racti on to be install ed. 

T he British In sulated W ire Company, P rescot, L ancashire, has 
been awarded the contract fo r the overhead ~quipme nt of t hree 
of the horse car routes of th e Aberdeen tram ways. The supply 
and laying of cables for the same work is entrusted to the 
Anchor Cable Company, L eigh, Lancashire. W hat is probably 
the largest single order for boilers ever placed in th is country has 
just been awarded to Mess rs. Babcock & W ilcox, Limi ted, Far­
ring don S tree t, E. C., by the Metropolitan Di strict Electric T rac­
t ion Com pany, Limited. I t consists of for ty-eight boi lers, each 
of 5200 sq. ft. heating surface, and fitte d with superheaters. 

A special meeting of the Glou cec ter City Cou nci l has been held 
fo r the purpose of givin g final consi derat ion to t he offer of th e 
propri etors of the Gloucester T ramways, to se ll t heir concern for 
£26,000. T he idea is to pu t down elect ric traction at a cost of 
£ 100,000. After a considerable amount of discussio n, th e neces­
sa ry resolution em powerin g t he Corporation to apply to the Light 
Ra ilway Commissioners was ca rried. A further resolution con­
senting to t he pu rchase of th e existing tramways for £26,000 was 
passed, and it was decided to apply to the Board of Trade for their 
consent to the purchase, and for sanction to a loan to cover the 
expenses. 

The electr ic power and li ghting co mm ittee of the Live rpool 
Corporation have agreed upon a reso lut ion recommending that 
an application be made to the L ocal Govern ment Board fo r their 
sanct ion to th e borrowing by th e Council of the further sum of 
£ 300,000 for pu rposes conn ected wi th the supply of electrical 
energy. 

For the substitut ion of elec tric traction in the place of steam­
power o n t he fourteen miles of tram lines in Huddersfield , th e 
te nder of Messrs. E. Nuttall & Sons, Manchester, has been ac­
cepted. T he amoun t of t he wh ole of the contracts for the unde r­
tak in g is £ m9,977 18s. 4d. W ork wi ll be car ried on night a nd 
day by nearly 800 men, and the lines wi ll be ready, it is expected, 
by June. Twenty-five new cars have been ordered, of which some 
have been completed. T hey are of a lighter type t han the cars 
generally in use on electrically equipped routes. 

T he following resolutions were passed at a special general 
meetin g of the Incorporated M unicipal Electrical Association 
at the Westmin ster Palace Hotel, Feb. 21, 1902, J ohn H. Ride r, 
president , in the chair. 

(1) \Nith reference to the resolution passed by this association at the Glas­
gow con vention, 1901, authorizing the Council to approach the presiden t of 
the Local Government Board and the Secretary of State for ScotlanJ, with 
the object of obtainin g leave to suspend the operation of sin k in g fu nd 
during the first three years of the loan, and to take such fu rther steps as 

.may be necessary to accomplish th is object, th is meet ing approvts t h e 
action of the Counci l in approachin g the Borough Treasurers' Association 
in order to in sure their co-operation, and unanimously agrees that the oper• 
ation of sinki ng fund should be suspended for three years from the date of 
loan without, however, increasing the period allowed for repaymen t, and 
that this suspen sion should apply also to moneys borrowed for the purpose 
of extensions from time to t ime. Carried unanimously. 

(2) That in the opinion of this association, elect ricity supply undertak in gs 
havin g to be maintained in a thorough state of efficiency out of revenu e, no 
depreciation or further writing off of capital is n ecessary when the period 
allowed for repayment of loans is not greater than thirty years , as the 
equated life of the plant exceeds this period. Carried, wi t h three di ssen­
tien ts. 

(3) T hat with regard to the formation of a reserve fund , t his association 
is stron gly of the opinion that such should be fo r med , up to the limit 
allowed by th e Provis ional order, before any contribu t ion is made in relief 
of th e rates. Carried unanimously. 

At the general meet ing of th e London U nited T ramways Com­
pany, wh ose system was recently described in these columns, a 
report was present ed by which it was shown t hat the company 
have pro moted a bill in P arliament in connection with th eir vari ­
ous exte nsions to incorporate a new company for th e purpose of 
construct ing th e L ondon Unit ed E lectric Tub e Railways. As is 
well known the London U nited Tramways Company own about90 
miles of electri c tr amway route chiefly in the vic inity of Hammer­
smith , and it is now felt necessary to connect their line from Shep­
herds Bush ari d H ammersmith Bridge by a tube under the river with 
a terminus on th e south side of Hammersmith Bridge, from which 
point the tube would proceed eastward through K ensington under 
Hyde Park and St. J am es Park t o Charing Cross, where a loop 
terminal would be fo rmed. There is also proposed in the same 
bill an important north and south line which would commence at 

Marble A rch and would run south under the park and g ive facili ­
t ies fo r interchange with the other tube at th e top of Sloane Street, 
passing under the river near Chelsea Bridge and continuing past 
Battersea Park to a terminus at Clapham Junction. 

J . G. White & Company have recently been in receipt o f a num­
ber of small contracts for the equipment of electric railways, 
amon g which may be mentioned the Barnsley & Di strict Light 
Railway, which includes a contrac t for the permanent way and the 
overhead construction of about 4½ miles. Nin ety-four-lb. rails 
wi ll be use d and stone, wood and macadam as required. They 
have also secured a contract for Sheern ess & District Light Rail­
way, which also includes the permanent way and overhead con­
struction amounting to about 3 miles. The Bournemouth Town 
Borough Council have also awarded them th e contract for over­
head equipment outside of th e town of Bournem outh. This is, of 
course, in addition to th e large contract which they already have 
for the conduit system which they are installing in that town. 

A ccording to the Board of Trade's annual return relating to 
tramways, the total expenditure on capital account to June 30 last 
was £26,799,000, of which £14,057,700 was in respect of lines, ere., 
belonging to local authorities, and £12,741,300 in respect of lines, 
et c., owned by companies. Th e mileage of the latter was 616 and 
of th e former 689, so that th e cost per mile of private construc­
tion works at about £20,700 and of public construction £20.-
400. Th e working results of all tramway undertakings during the 
period mentioned , distributed amo ng the three divisions of the 
U nit ed Kingdom , were as foll ow : 

Gross Working 
E arnings. Expenses. 

£ £ 
E ngland and Wales ........... 4,793,775 
Scotland . . . . . . . . . . . ... . . . . . . . 743,068 
Ireland ........... _. . . . . . . . . . 424,21 9 

T otals .................. 5,961,o62 

3,652,017 
569,056 
304,076 

4,525 ,179 

Net 
Receipts. 

£ 
l, 141,728 

174,012 
120,143 

1,435,883 
It is interesting to note that of th e total returns for Scotland 

more than half are furnished by Glasgow alone. Altogether 1,198,-
226,800 passengers wer e carried, Glasgow leading with 132,557,700, 
and th e principal records outside London being Liverpool with 
93,767,900, Manchester with 63,522,300 and Birmingham with 
45 ,187,700. 

The purc hase o f the London & Globe Finance Corporation's 
cont rollin g interest in the Baker Street & Waterloo Railway by 
the Metropolitan District Elec tri c Traction Company has again 
called att ention to th e latt er company. From particulars of this 
company which appear in th e Fi11a11cial News. it appears that the 
capital is £1 ,000,000 in 50,000 shares of £ 20 each. Only 3700 of 
th ese shares a re in British hands, th e balance, with the exception 
of 250 held in Berlin, being owned in A m erica. Mr. Yerkes him­
self is th eowner of II ,950 shares,and am ong the other large holders 
may be m entioned T . J. Coolidge, Boston, 2250; F. Ayer, Boston, 
2400 ; L ee, Higginson & Company, Boston, rooo ; C. G. Weld, 
Boston, moo ; P emberton, McAdoo & Company, New York. moo; 
J . G. White & Co mpany, N ew York, 2000 ; M. T. Herrick, Cleve­
land, 1500 ; Maryland Trust , Baltimore, 2500 ; P . Calhoun, New 
York, 2500, and H . H. Rogers, N ew York, 2500. Messrs. Brown, 
Shipley & Company, London, are put down for 2500, and Govett, 
Sons & Company, London, for 1000, th ese being the only British 
holders of importance. Th e shares have all been allotted and £5 
per share called up, the amount so far received being £235,000. 
The company has for some time virtually controlled the Metropol­
itan District , and has just acquired a controlling interest in the 
Baker Street & Waterloo. 

The Metropolitan Railway Company, Ltd., of London, has de­
cided to award the important contract for the machinery necessary 
for the electrical working of the line to the British West inghou se 
Electric & Manufacturing Company, Ltd. There are to be three 
combined sets of steam turbines and three-phase alternators. The 
output of each set will be 3500 kw as a normal load, whi le 
for short periods the c'apacity will be 50 per cent in excess. Two 
of the main sets only will be run at one time, the third being for 
spare, and the boiler power, consisting of nine units, is only for 
driving two of the sets. Three separate exciters, to be operated by 
engines, will also be supplied. The boiler capacity will be added 
to later. Part of the machinery will be manufactured in the United 
States. 

•• 
An Accident Case Involving the Use of Fenders 

The administ rator of th e estate of a boy who was run over by 
a car of the All:iany Railway Company, of Albany, N. Y.. on May 
29. 1897, brought action against the company to recover damages. 
alleging that the company was negligent in many ways, and, 
among others. in operating the car in question without a fender; 
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a nd after a jury had found fo r th e pla intif1 , and th e jud g m ent had 
been affirmecl by th e A ppella t e Di vision, th e Court of A pp eals has 
handed clown a deci sion reversin g th e judg m ent n f th e two lo wer 
court s and granting a new trial. The co mp a ny, in its answer to 
the suit , deniecl neg li genc e on it s pa rt , and charge cl th at the dea th 
o f decedent wa s cau sed by hi s own negli gence, and all eged that it 
u se cl due diligence to equip its ca rs wi th fend er s a~ soo n as re­
quired by th e Commun Council. Now, it see m s that , o n M ay 17, 
1897, twelve clays befo r e the acc icl ent , th e Common Coun cil o f 
Albany adopted a resolutio n requirin g tha t every ca r o perated by 
electricity within th e city limits sho uld be p rov ided with a " l'rov i­
clence fend er:" and th e jury base d its findin g tha t the company 
was guilty of negli ge nc e o n the fac t that th e r e was no te nder o n 
the car which ran over the boy. The day io ll owin g the ado pti on 
of the resolution the fenders wer e o rd ered by th e company. No 
fender had arriv ed when th e acc ident happened, and as to th e 
charge that the co mpany wa s g ui lty of negli gence in no t usin g 
r ea sonabl e diligence in providin g th e fe nd ers, Jud ge V ann , of the 
Court of Appeals. says : "The company hacl a reasonabl e time to 
o bey th e co mmand of the loca l Leg isla ture , a nd it u se d that tim e 
with diligenc e. It wa s under no o bli ga ti o n to o rd er fenders in 
advance o f the approval o f th e Commo n Coun cil . fo r that mi g ht 
have invo lv ed use less expense, as th e re we re seve ral kind s in 
use. All tha t was required was pro mpt ac tion as soon a~ it kn ew 
what fencler to ord er , and prompt ac ti on was con cl usively provecl ." 

----♦----
An Important Pennsylvania Decision 

Judge Butler, of the Chester County Co urt , in an opini o n in th e 
celebrated quo warranto case of Th e Co mm o nwealth aga in st the 
Uwchlan Street Railway Co mpan y, in which was so ught th e fo r­
feiture of the defendant' s chart er , has handed cl own an o pini o n 
dismiss ing th e rul e fo r a new tri a l. Th e suit was in stituted in th e 
name of the State, with the con sent o f th e Attorn ey- Gen eral, by 
Georg e Quintard H o rwit z, of Philade lphia, coun se l fo r th e 
Coates ville & Downingt own Street R ailway Company , which lat­
ter claimed rights in its chart er whi ch had been g rant ed to th e 
Uwchlan Company. 

The case ha s bee n pendin g sinc e last S eptember , and th e opin­
ion by Judge Butl er is the first auth orit ativ e dec ision on the 
Emery amendment t o the railway act approved Jun e 7 o f las t year. 
The provisio n under which the suit was brou g ht cites that 
" wherever a charter. a ft er the appro val o f thi s act, shall be granted 
to any company to build a road as prO\·ided by th e act , no o th er 
charter to build a road on the same street s, hi ghways, bridges o r 
property shall be granted t o an y o th er co rpora ti on. " 

The Coatesvill e & D owningtown Co mpany secured it s charter 
on June IO, 1901. which permitted it t o con struct a r oad over a 
route including Brandywine Avenue. a stree t ext endin g fr o m the 
southern limit s of th e borough of D o wnin gtown no rth to Lancas­
ter Avenue, a di stance of about 1600 ft. On Jun e 26. 1901 , an ex­
emplification of th e rec ord of an ext ensio n by th e Coa tesv ille & 
Downingtown Company over \Vall ac e A venu e, a street extendin g 
from the t erminus of Brandywin e Avenue a t L ancaster A venue to 
the northern limits of the borou g h, a di stance o f about 2600 ft. , 
was fil ed in th e o ffic e o f the Se creta ry of th e Co mmo nwealth . 
On July IO, 1901, a charter wa s issued to th e Uwchlan Street Ra il ­
way Company to construct a road ove r a route includin g \Vall ace 
and Brandywin e Av enues. Th e Coatesvill e & Downin g town 
Company promptly sought munic ipal co nsent to the constructi on 
of its road, but has failed to obtain th at o f th e borou g h of D o wn ­
in g town . Th e Uwchlan Company , however, secured the requi site 
con sent fr o m th e borough and proceeded to construct it s ro ad . 

In the d eci sion of the court Judge Butl er st at es that no charter 
could lawfully iss ue after Jun e 26, th e elate of filing th e ex empli ­
fication, a s the court find s the rout es ar e co in c ident. Co ntinuin g, 
the opinion says: "That the Sta te can successfull y dem and the 
cancellati on of a chartu not auth or ized by law, wh ether the cha r­
ter was issued wholly out side o f the provisio ns of th e ac t o r 
whether under legislati on providin g fo r th e g rantin g of such a 
charter , is not, we think , open to doubt. \Ve are in no do ubt o f 
th e power of the court to revoke thi s all ege d chart er . I t never 
was a charter . It was no t auth o ri zed by any act of Asse mbl v, and 
is abso lut ely \· oid." ----♦•--- · 

Electricity on Swiss Railways 

E ng inee rs o f Switze rland who are interes ted in ra il road opera­
tio n a r e di scussing th e ques ti o n o f replacin g st eam with electri c 
powe r d evel oped by num erous wate rfa ll s. It is claimed that 
suffi cient power is obtainabl e from t hese fall s fo r the o peratio n o f 
th e entire ra ilway sys tem of th e coun try. No fi g ures have been 
pr esented, however , showin g th e rela ti ve ec on o my of steam a nd 
wa ter power , and it is doubtful wheth er a ll the condit ions have 

• been consider ed . T here is a fa ir pros pect of this su bject receiv­
in g ca reful a tt ent ion very soon, a ;, it is proposed to form an en­
gineerin g assoc ia t ion to study pro blem s of th is k ind , and the 
manufac turin g companies have g uaranteed th e fund s fo r the neces­
sary expenses. T he A argauischc N achrichtc11 , comm enti n g o n the 
pro ject , says th at " th e Swi ss g o vern ment , wh ich will w ithin a few 
yea rs own the p ri nci pa l Swi ss ra ilway lin es, recognizes th e im­
portance of the pl an. Competen t offi c ial s have expressed th e 
opinion tha t the authoriti es will not fail to sub sidi ze th e pro posed 
experim ents. T he questi on of rende r ing Swit ze rl and m or e and 
mo re i11dependent of fo reign coal by uti lizin g her water-po wer 
th ro ug h elec tri city is oi viuil importance to th e country ." 

-----♦• ---
Chicago Elevated Road T raffie for First Quarter, 1902 

Three elevated railways of Chicago have issued statements on 
pa ssenger s carri ed fo r the fir st quar ter of 1902. T he Northwestern 
carri ed a da ily ave rage of 65,362 passenger s in March, an in ­
cr ease o f 8169, o r 14.3 per cen t over the t raffic in March last yea r . 
Th e fi gurC!s a lso exceeded the daily average fo r F ebrua ry by 602. 
The South Sid e E levated carr ied a da ily ave rage of 803,3 13 passen ­
ger s, a ga in o f 4044, o r 5.3 per cen t over the number in March last 
yea r. The M et ropoli ta n ca rri ed a dail y average of I05,5 12, an in ­
crease of 7173, o r 7.29 per cent over the number in March la st yea r . 

Following a re the compara ti ve figures on the th ree road s for the 
fir st three months o f the yea r : 

M ET RO P O LITAN 
1902 1901 Inc. 

8,330 
2,807 
7,173 

January ...... . . .... ..... ................ .. 98,029 89,699 
February ......... .. ..... ................ .. roo,466 97,659 
M arch . .. ................ ................ . 105,512 98,739 

S O UT H S IDE ELEV A T E D 
1901 -02 

J anuary .. ... . .. .. ... . .... . ........... . .... 79,1 54 
F ebruary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79,386 
M arch .......... . ...... . ... ... . ........... 80,31 3 

N ORTHWESTER N E L E V A TED 

1900-01 Inc. 
71,137 8,017 
74,525 4,861 
76,26g 4,044 

1901 -02 1900-01 Inc. 
J anuary ................. ...... .... ........ 62,oro 52,022 9,g88 
F ebruary ......... . ....... ...... .... .. . .... 64,760 55,256 9,504 
M arch . . ......... . .......... .... ... ....... 65,362 57,193 8, 169 

•• 
J. G. White & Company's Australasian Contracts 

The Auckland (New Zealand ) E lec tri c Tramways Co mpany, 
Ltd., has just increased it s capita l, by th e fl o tati o n in the L o ndon 
m arket. throu g h the E lectri c & Genera l Investm ent Com pany, of 
so m e $1,250,000 o f ordin ary st ock, fo r th e p urpo se o f ex t end ing 
it s system , whi ch is bein g built lar ge ly with A m erican materi al. 
Th e co mpany, whi ch is now capitali zed a t about $4,250,000, has 
ac quired from the Briti sh E lec tri c Traction Company, L td.-a 
co ncern in which J . S. l\I o rgan & Com pany, of Lo ndon , a re 
la r ge ly interes ted- 7½ mil es of ho r se tra m ways wlli ch, t ogether 
with 2½ miles of o th er road, is bein g con verted into elec t r ic 
m otive power ; th e contract fo r whi ch was recently secured by 
J. G.· \\1hit e & Company' s London interes t. T he cont ract. 
\\·hi ch is va iu ecl at o ver $1 ,300.000, ca ll s for th e co nstructi o n 
of th e lines and power h ouse : in fact , provides for e\' erv­
thin g except ca r s and ca r house s, owin g to th e cheapn ess o f wo~d 
in New Zea land. Th e road is to be exten ded for a d istanc e of 8¼ 
miles. Th e K a lgoorli e E lec t r ic T ram way s Company has been 
fl oa ted in th e L o ndon marke t, wi th a capita l of $1,250,000, "to 
acquire concess ion s, ri g ht s and pri vil eges for th e co nstruction of 
tramways and railways in A ustrali a and elsewhere, and to ca rry 
on th e business o f ca rri er s of passengers and g o ods. to ac t as 
electri cal eng inee r s, elec tri c ians, m anu fac turers of a nd dea lers in 
ra ilway , tramway , elec tri cal and other apparatus supp lies of el ec­
tri city, et c." Th e existin g elec t ric t ractio n system a t K a lgoor lie­
whi ch pl ace is o ne of the cent er s of th e \,Vest A ustra lian mi ni ng 
di stri cts-is bei n g built by J . G. White & Company. The road 
is to be consicl er ahly ex tencl ecl , and it is anti ci patecl that th e con­
structi o n o f the pro po sed electr ic trac tion system in Grea t Bo uld er 
City will be undertaken by th e K algoorlie Compa ny. 

In E ng land J. G. \Vhi te & Co mpany has just sen ll'ecl a con ­
tract fo r th e equ ipment, the build ing of the per manent way and th e 
carryin g out of th e ove rh ead construct ion of the Barn sley & Di s­
tri ct Li g ht R ailway. Th e road wi ll be abo ut 4½ m iles in leng th . 
The ra il s a r e to be of 94-lb. weig h t. Th e \ Vhite in te rests have 
also bee n a ll o ttecl th e cont ract for th e permanl'nt way and overhead 
construction fo r so m e 3 miles of line fo r th e Sheern ess & D istrict 
Light Rail way. A m erica n equ ipment will be large ly u sed in the 
co nstruction of th ese roads. 
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Consolidation of the Underground Lines of London 

Speyer Brothers, of London; Speyer & Company, of New York, 
and the Old Colony Trust Company, of Boston , have formed a 
syndicate for £5,000,000 to take the shares of th e U nderground 
Elect ri c Rai lway Company, of L ondon, Ltd., which h as just been 
inco rpora ted in London. T he objects of the n ew company are 
to include the acqui sition and working, in whole or in part , of 
the future und ertakings controll ed by the M etropolitan Distric t 
E lectr ic Traction Company, Ltd. , of L ondon , nam ely: The Baker 
Street & \ Vaterloo R ailway Company, th e Brompton & Piccadi lly 
Circus Railway Company, the Great Northern & Strand Railway 
Company and th e Charing Cross, E ust on & Hampstead Railway 
Company.. Agree ments in connection with electrification of the 
lVI etropolitan Di strict R a ilway and al so general powers to carry 
out other similar works are included in the scheme. Stockholders 
of the Metropol itan District E lectric Traction Company wi ll take 
shares in th e n ew company fo r their holdings. Ch arles T. Y erkes 
wi ll be one of the directors of the new company and the. fir st chair­
man of the b oard of dir ec tors. It is generally understood that the 
capital wi ll eve ntually be increa se d to £15,000,000. 

----♦.----

Steam vs. Trolley Roads in Pennsylvania 

T h e fight between the P hiladelphia, Bristol & Trenton Railway 
and th e P enn sylvania Rai lro ad Company, over a strip of land at 
Croydon, nea r Bri st ol, Pa., was beli eved to have been se ttl ed a 
few weeks ago , when th e Bucks County court s gave th e troll ey 
co mpany th e right to build over the di sput ed strip, prov ided a 
bond for $20,000 was fil ed , but another suit has been insti tuted by 
t he stea m r ai lroad, and t he troubl e starts o ff on its seventh year 
quit e a s v igo rously as ever. T he t ro ll ey company found it im­
poss ible to ge t past th e land in di spute under it s street railway 
franc hise, a nd a couple of yea rs ago the Bri stol & Bridgewater 
R ailroad Company secured a st eam charter fo r the purpose of com­
pl etin g the link, and after fi ghting t he co ndemnation procee dings 
through th e courts, th e company was about r eady to begin work 
upon t he exten sion, wh en the Focht-Emery bill was passed by th e 
P enn sylvani a L egislatu re. T his act pre\'ented trolley car s fro m 
b ein g run upon stea m rai lroads, and prac tically knoc ked out th e 
Croydon project unless it sh ould be desir ed to operate fo e ex­
t ension p erp <:tually as a stea m rail road and transfer th e passengers, 
which was n o t des irabl e. T h e new act provided, howeve r, fo r the 
incorpo rati on of eleva ted railways with th e right of eminent 
domain, and th e N eshaminy Elevated was chartered. After nin e 
m onths' fi ght the court decided that the company could build by 
securin g Henry ]VI. Gaw, the opposi tion property owner, wh o wa s 
assoc iat ed wi th th e Pennsylvani a Rai lroad, by a b ond of $20,000. 
T his was giv en, and the work commenced upon the mil e break a 
sh o rt time after. A clash between th e rai lroad and elevat ed work­
m en followed th e ea rly work, and an injunction was secured by 
t he P ennsylvania r estraining th e elevated company from bui ldin g 
pendin g the termination of the sui t. Now th e P enn sylvania 
Company h as brought suit to have the ac t declared unco nstitu­
ti onal. Th e suit is likely to be desperately fo ught, n ot so much 
by the Nesha miny E leva t ed Company as by th e new companies 
which ha\' e r ece ntly obtained franchi ses in Philadelphia to con­
struct eleva t ed and und erground railroads. The declaration by 
the court s of Penn sylvania that th e Focht-Emery law is uncon­
!o titnt ional would m ean the upsettin g of a ll the p lan s of th e 
Philadelphia promoters to secure franchi ses in that city. The 
Neshaminy E levated would have but littl e to lose by the uncon­
stituti onality of the law. as it would r emove the r estri ction re ­
ga rdi ng the use of steam rai lroad track s and would enable th e 
company to co mplet e the Bristol & Bridgewater road, at less ex­
pen se and in a more sati sfactory mann er than th e elevat ed. The 
chi ef dra\\'back to th e loss of the N eshaming E levated charte r 
would be the delay caused in co mpleting th e road. It is said that 
t he kn ockin g out of th e e levated franchises in Philadelphia would 
be the signal fo r John B. Hoefgen to make an o ffer similar t o 
that made t o Cleveland , O hi o. T he la te Albert ;L. 'John son of­
fe red three-cent fa res and o ther consid erati on s t o Philadelphia, 
and thi s was followed by an o ff er of $2,500.000 in cash by J ohn 
W anam ak er . In th e event of the elimination of the elevat ed fran­
chises. by r eason of th e uncon stitutionality of th e act , it is prob­
able that l\Ir. J ohn son' s followe rs would repeat th e o ffer , possibly 
with a cash consideration added. The sui t will be watched by 
eyery trolley and railroad company in P enn sylvania, as its out­
come means so much to them, whichev er way it is ultimat ely de­
cided. 

The Everett-Moore Situation 

Members of the Everett-Moore bankers' committee look for­
ward to an early and successful con summation of their plans. Sev­
eral important deals are under consideration, and it is believed 
that within th e next thi'rty days the bulk of the liabiliti es of the 
syndicate wi ll have b een cared for. It is now believed that as 
soon as this is effected the committee will withdraw from 
the active charge of a ffairs. It has r ecently developed that 
the bankers' committee is not, and n ever h as been, in ab­
solut e control of the syndicate properties, by reason of the fact 
that it has been unable to secure consents of all of the 
creditors to an eighteen month s' extension. The large majority 
sign ed the agreem ent , but a few did not, so that it has been im­
poss ibl e to place the original plan into effect. 

The syndicate has g iven a fift een days ' option on the prop­
erty of the Northern Ohio Traction Company to J. R. Nutt, 
one of the m embers of one of the sub-committe es of the bankers' 
committee. M r. Nutt and hi s associate s are already interested 
in the property. It is understood that the option price is $35 for 
common stock and $85 for preferred, which is a trifle lower than 
the fi gure originally ask ed by the committee. A Cleveland syndi­
cate has also been formed fo r the purpose of acquiring the Everett­
Moore interests in the Detroit United Railways. These interests 
am ount to 40,000 shar es, or one-third of the entire capital stock. 
The n ew syndicat e wi ll endeavor t o combine with the Detroit 
and Cincinnati parties , who have h eavy ho ldings in the property 
and wi ll thereby secure a controlling interest. It is believed, also, 
that there wi ll be important developments thi s week in the matter 
of the sale of the Everett- Moore interests in the Toledo R a ilways 
& Light Company. The option held by the Strang Construction 
Company on th e D etroit & Toledo Shore line will, in all proba­
bility, be closed thi s week. It is expected that the property will 
go to the ·wabash Ra il road, and that it will be converted into a 
st eam road. 

••• 
Street Railway Patents 

[Thi s departm ent is conduct ed by W. A. Rosenbaum, patent 
a ttorney, Room No. 1203-7 Nassau-Beekman Building, New York.] 

UNITED STATES PATENTS ISSUED A PRIL 8, 1902 

697,1 22. Life Guard; T . E. C. Wilson, Liverpool, Eng. A pp. 
filed Jun e 18, 1901. When an obstruction is encountered, a trigger 
is operated to lower the fe nder. 

PATENT NO. 697,288 

697,208. Folding Step for Cars or O ther Conveyances; E. J. 
Hunt , New York, N. Y. App. fil ed June 26, 1900. The folding 
step moves into a position under the n ext adjacent fi xed step. 

697,238. Switch Operating D evice; T. Cope, New Wat erford, 
Ohio. App. fil ed Jan. 3, 1902. Either of two cams are caused to 
act upon a rod attached to the switch point, the cams being car­
ried by the car and operated by the motorman. 

697,288. Tram Car; E. A. Stanley, Preston, and J. E. Anger, 
Southport, Eng. App. filed Feb. 6, 1902. In an open car where 
the cross seats ext end over the st eps, provision is made for enter­
ing the car by two steps, one beneath the projecting end of the 
seat and the other opposite the space between the seats.· 

697,293. Folding Car Step; 0. F. Thomas, Adams, N. Y. App. 
filed J an. 27, 1902. The lower step folds into the back of the lower 
fixed step. 
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"Power" in a New Form 

Commencing with the April issue the magazin e Pow er appears in 
a new form. T he size of the pages has been con siderably r educed 
and a cover has been added, making the paper more convenient to 
handle and much more attractiv e in make-up. The alteration in ap­
pearance is the fir st step in a gene ral improvement of the paper 
under its new management, the American Machinist Press having 
recently purchased Power, which will in future be published by this 
well-known concern. Editorially, the policy is expected to remain 
the same as in the past, but the new form is better adapted to the 
typographical improvement contemplated by the present owners. 

•• 
PERSONAL MENTION 

LORD KELVIN and Lady Kelvin sail ed from En gland on th e 
S. S. Campania on Apri l 12 for N ew Y ork. Th e r eception to be 
held at Columbia University next M onday promises to be on e of 
the most enjoyabl e function s of the season. 

MR. A. E. DA VIES ha s been appointed general manager o f the 
Chicago Electric Traction Company, of Chicago, Ill. , succeeding 
Mr. E. R. Gilbert. Mr. Davies was formerly superintendent of the 
company. 

M R. WALTER C. LUSK, form erly attached to the fo reign 
departm ent in the New York offices of the General Electric Com­
pany, has b een appointed the repr esentative o f the company in 
Bri ti sh India, with headquarter s in Calcutta. 

MR. GEO. B. DARNELL, formerly conn ected with the Colum­
bus, Grove City & Southwestern Railway Company, of Columbus, 
Ohio, has been appointed assistant to Mr. H. A . Fisher, general 
manager of the Columbus, London & Springfield Railway, of 
Columbus, Ohio. 

MR. H. E. BRADFORD, superintendent of Division I of th e 
Worcester (Mass.) Consolidated Street Railway Co mpany, has r e­
signed his position with that company. Mr. Thomas A. L ea ch has 
been appointed acting superintendent. Mr. Bradford ha s not yet 
made public hi s plan s for the future . 

MR. JOHN R. GRAHAM, second vice-president of the Old 
Colony Street Railway Company, Boston, who has spent the 
greater part of the winter in Mexico , r ecovering from a recent 
severe illness, is home again, fully r ecovered, and is r eceiving the 
congratul ations of his many friend s in N ew England and else­
where. 

MR. E. W. GOSS, trea surer and general manager of the Milford , 
Holliston & Framingham Street Railway Company, Milford, Mass,. 
was in New York the fir st of this week on a brief business trip . 
The object of his visit was to obtain attractions for his park at 
Mendon, n ow known as Nipmuc Park, which will include not only 
entertainments for the outdoor theater, but a small menageri e as 
well. 

MR. J. B. O'HARA, formerly editor of the [Vestern E lectn'cia,ll , 
of Chicago, has accepted the po sition of associate editor nf 
the STREET RAILWAY JOURNAL, and will be conn ected with 
the main office of the paper in N ew York. Mr. O'Hara 's ability a s 
a technical writer is well known in electrical circles. and he will 
hereafter give his entire time to the editorial department of thi s 
publication. 

MR. DUFFIELD PRINCE, designing and constructing steam 
engineer of the Edison Electric Illuminating Company, o f Brook­
lyn, resigned his position with that company on April 2 to accept a 
similar position with W . S. Barstow, con sulting eng in eer. Mr. 
Barstow has found his present offices in th e Bowlin g Green Build­
ing too small for hi s r equirements, and has therefore taken larger 
quarters in the same building, which he will occupy aft er M ay I. 

MR. JOHN LUNDIE, of N ew York, th e well-known con­
sulting engineer, has just been given by th e University o f Edin­
burgh , Scotland, th e deg ree of D octo r o f Science (D . Sc.) , in 
recognition of hi s work and researches in th e electri c traction 
fi eld. This degree is comparative ly rare as conferred on eng ineers , 
and is only g ranted in recogniti on of o rig inal wo rk. Co ming 
from the unive rsity of Maxwell, Tait and J en kin, th e degree is 
pa rticularly g ratifyin g, and is a high t es timnnial to th e work ac­
co mpli shed by Mr. Lundie. 

MR. GEORGE B. FRA N CIS, chief eng in ee r of th e Rhode 
I sland Suburban R ailway Co mpany , P rovi dence, gave an instruct­
ive talk before the Massachuse tts Stree t Railway Association, at 
Bost on, on April 9, on the subj ect of " Impro ve m ents in Stree t 
Railway Co nstruction." Much important work has been done in 
Provid ence durin g the comparatively short tim e Mr. Francis has 
bce 11 co nn ect ed with th e company, and hi s remarks on the new 

power station , car h ouse and shops were listened to by the 
members with great pl'easure. 

MR. E.W. FARNHAM, of Chicago, was in New York this week 
with a working section of hi s safety third-ra il system. A number of 
promin ent railway men of th e m etro politan di strict inspect ed th e 
apparatus, which was on exhibition at th e F ifth Avenue H otel, an d 
congratulated Mr. Farnham on the mann er in which_ he I~ad wor~ed 
out the details, especially in r egard to the block s1gnalmg dev ice, 
which is a feature of the system. Mr. F arnham is pres iden t and 
general manager of th e Rapid Traction Con structi on Com p~ny, 
gen eral and electric rail~o~d con_tracto rs, whi ch makes a spec ialty 
of th e manufacture o f hi s 111 vent1ons. 

MR. JAMES D. ANDREW, mechanica l engineer of the Metro­
politan Street Railway Company, New _York City, was marr ie~ to 
Miss Laura E . Ward, of N apanee, Ontan o, at th e h ome of the bnde, 
on March 31. The wedding was such a quiet one that few of hi~ 
many fri ends were aware o f the cause of his absence, bu t hi s asso­
ciates learned the fact s in time to presen t to Mrs. An drew a hand­
som e cut-glass ser vic e as a slight tok en of th eir r egard. On his r e­
turn from a short weddin g trip Mr. Andr ew was g reeted a t the 
Ninety-Six th Street power sta tion by fly ing fl ags and tooting 
whistl es and the eritire forc e turned out t o offer him its congratu­
lation s, 'to which the STREET R AILWAY J ou RNAL wi shes to add its 
own . 

MR. CHARLES CHURCHILL, managing director of Charl es 
Churchill & Company, Ltd. , of London , E ngland, is makin g a some­
what extended vi sit to thi s country, expecting to sail fo r home on 
M ay 24. l\Ir. Churchill' s firm represents the Bri tish in te rest s of 
over one hundred machin e tool manufac turers in the U nited States. 
In a r ecent interview Mr. Churchill sa id that the prej udice of the 
E nglish people aga in st Amer ican machinery which was so preva­
lent a few yea rs ago has n ow practically di sappea red, and that over 
3 00 manufac turing firm s in Grea t Britain use American tool s. The 
aovernment has been one of the most extensive purchasers r ecently 
~ n account of th e Boer war , and all classes of American m achine 
tools have been suppl ied to it for the making of ordnance and other 
military supplies. The cessa tion of hostiliti es, which it is hoped 
will soon occur, will , however, greatly increase the trade all around 
and more than make up for the fallin g off of government purchases. 

MR. C. JEROME SIMl\fO N S, fo rm erly pres ident of the At­
lanta R apid Transit Company, o f A tlanta, Ga., has disposed of his 
interes t s in the street railways o f A tl anta, and will no t b e o ffi cially 
identifi ed with the Georgia Railway & E lectri c Company, of 
A tlanta, which is a consolidation of the Atlanta Rapid Transit 
Co mpany, A tlanta Railway & P ower Company, Georgia El ectric 
Light Company and the A tlanta Steam Heat Company. Mr. 
Simmons has been identified with the street railways of A tlanta 
fo r about ten years, and has been a prominent fa ctor in the up­
buildin g of the city. From a small road, known as the Chatta­
hooch ee Ri n r line, built in the western part of the city, Mr. 
Simmon s extended his operation until he had successfully 
launch ed the Collins Park & Belt Railway. Thi s road , however, 
met with se rious financial r everses, and was r eorganized and 
succeeded by the Atlanta R apid Transit Company, operating 
38 mil es o f road.. Mr. Simmons succeeded in interesting power ­
ful North ern fin ancial interest s in thi s company, and it was these 
int eres ts that succeeded in acco mplishin g the o rganiza tion of the 
Georgia Railway & Electric Company. Mr. Simmons was a 
promin ent lawyer of Atlanta befo re becomin g interested in th e 
street railways of th e city. 

MR. F. L. DAME, who has been superintendin g the r econ­
struction of th e svstem of th e U nion Electric Company, of 
Dubuque, Ia .. has b een appointed general manage r of the co m­
pany, succeeding Mr. W . J. Brown e, r es igned. Mr. Dam e is a 
g raduate of the Massachusetts In stitute o f T echnology, o f Boston. 
Aft er completing his studie s h e entered the empl oy of the West­
inghouse E lec tr ic Manufacturing Co mpany, wh ere he ha d the 
advantage of practi cal experi ence in t he cities of the East. He 
was appointed di strict eng in eer fo r th e \Vestin ghouse Co m pany 
of th e States of Oregon, \V ashin gton, Idaho and Brit ish Columbia, 
and fo r the last ten years has been in that te rritory in th e employ 
of the vVcstin ghouse, th e Th omson-H ousto n and th e Ge neral 
~l ectri c Co mpanies. As the r epresentative o f th ese companies 
M r. Dame had charge of th e electrica l construction wo rk fo r them 
in those States, and h e- per sonally planned and sup erintended th e 
in stallation of railway a nd li ghtin g system s in seve ral o f the mn st 
important cities on th e coast. F or th e fi ve yea rs immediately pre­
ceeding his conn ecti on with th e Union E lec tri c Company Mr. 
Dame wa s general superintendent of th e T aco ma Railway & 
Power Company, of T acoma, \\Tash. T he latter company is a con­
so lidation of th e local li ghtin g and r ailway co mpanies at T acoma, 
anrl th e compan y's entire syst em was reconstructed und er the 
supervi sion of Mr. D ame. 
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FINANCIAL INTELLIGENCE 

THE MARKETS 

The Money rtarket 
\ VALL STREET, April 16, 1902. 

T he imm ediate m oney situat io n has improved dec idedly durin g 
th e past week. \Vith th e $2,500,00 0 gold engage ment for Par is. 
export o f g old ca me to an abrupt halt. Curren cy receipts from 
the interior at th e sam e time underw ent a m arked increase, a nd 
direct loan s by tru st compani es and fo reig·n bankers r eached suc h 
a vo lum e a s to reduce the 0~1tstanding account a t th e Clearing 
House by O\'e r $6,000,000. All th ese successively fav orable de velop­
ments r eprese nt ed t he autorn atic workin g s of th e mo ney market, 
by a dvancin g the local bid for mom y, t o relieve an un com fo rtably 
clo~e co nditi on. The hig her mo ne) rate att rac ted fr esh o ffe rin gs 
of for eign capital , which promptly fo r ce d cl o wn ste rlin g ex chan ge 
well below th e speci e shippin g-poin t: it stimulat ed the natural 
A pril movement o f fund s toward thi s center from the clome~ tic in 
terior; and it in creased the di spos ition of lending in s.: itution s out­
side the Cl earing H ouse A ssociation to draw down their balances 
fo r direct r elending in the ma rket . By thi s mean s, while the sup­
ply of availab le credit was not curta iled, both loan s and depo-,it s of 
the A ssociat ed Banks wer e reduced and the ma rg in of surplu s re­
serve enlarged. T hese se \" eral recuveratiYe proce~scs a re, however , 
entirely cont ingent upon re lat i ,· ely high money r ates, and it is douLt ­
fu l whether any relaxa tion could occur in the nea r futu re without 
again endangering the sec ur ity o f the loca l hanking pos iti on. At 
a ll events, fo r th e immedi at e presen t the m arket has to 
choo se between maintainin g hi g h rates fo r th e u se o f cr edit 
a nd shippin g g old in quantity to E uro pe. Th ere is no ques­
ti on as to whi ch a lt ernati ve m ust be chosen. Th e mo re 
act ive specula tion on the Stock Exchange has so far injected no 
serious complication intu th e money situation . Thi s is because 
t radin g by th e out side publi c, in rnh ·ing th~ bor ro wing o f large 
sums to carry stocks on margin , is at a minimum. The enormou s 
buyin g in L oui sv ill e and other stocks by p romin ent operators and 
cliques ha s requ ired a~s istance from th e banks, but it turn s out that 
most of the money for these purposes wa~ provi ded fo r some time 
ago in long-term loan s. 

Mon ey on ca ll, representing banker s' Lalance~ a t th e Stock Ex­
change, has fr equently to uched 7 per cent, but the a\"erage has been 
around 5½ per cent to 6 per cent. Time mon ey fo 1· all dates is 
quoted a t 4½ per cent on th e better class o f rai lroad secur iti es. 

The Stock rtarket 

T he whol e stock market has been th row n into an abnormal con­
diti on by the sensational fi ght for control o f the Loui sv ill e & Nash­
vill e Rail road . Noth ing that ha-. happenecl since the fa mous North­
ern Pacific conte~t la-=.t l\I ay ha,, so profo un d ly stirred the financi al 
community. At the pre,-ent wr iti ng it is too early to di scu ss the 
probable out come, as noth ing is knnwn beyond the fa ct that con trol 
o f the property has been secured by a powerful clique of \Vestern 
specula tive inter ests who"e enor mous oper a ti ons in ,·a rious quart er s 
make up the stock market hi story of the past month or more. T he 
leader o f the clique has publicly stated that the L oui svill e stock was 
acquired as a simple in vestment , but th ere are few people in \Vall 
Street who bel ie,·e thi s to be th e t ru th. A ccording to the common 
Yi ew. the whole t ran saction ,,·as an audaciou -=. speculative conp, the 
moti,·e o f wh ich was to turn 0 \'er the controlling interest to one or 
another of the ra il road companies which a r e n aturaliy mos t con­
cerned with the di sposition o f the LouisYill e property. A s it now 
appears. th e situat ion r esoh ·es it self into a quest ion whether the 
Morgan party, which own s the Southern Railwav; the Harriman 
party, whi ch own s th e Illinois Central and Southe-rn Pacific. or the 
Belmont -R oth schild party, which ,, ere the former mi-ljor ity in the 
Louisville & N ash vi lle, will be the bidder s for the holdings of the 
Gates clique. The suggestion tha t one o f the fir st two named mav 
eventually secure contro l of the LouisYill e road has raised mi ;­
g ivin gs, lest the sam e so rt of situat ion , with th e same principal s 
as wer e found in th e great struggle fo r ascenden cyin the Northwest 
a year ago, may be repeated now in the South. Unt il this un cer­
ta inty is di sposed o f the movemen t o f the general stock market will 
be a ma tter of some doubt . The price fluctuation s of the last few 
days have been extremely errat ic, and the ch aracteri st ics of the 
trading ha Ye been a r epetition , on scarcely an inferior sca le, of the 
ex citing market of a year ago. 

So co mpl etely ha s speculative interest Leen absorbed in the rai l­
road situation that the local traction issues have come in for only 
slig ht n ot ice durin g th e past week. The sharp d ecline in the various 
securiti es and option s connected with the Metropolitan transfer 

dea l has, however, been a very striking feature. A week ago the 
ri ght s to subsc ribe to the new Metropoli taf1 Secur iti es stock were 
quoted a s h igh as 12¼ on the curb. But from the mo ment they 
we re taken in on the Stock Exchange the quotation has steadily 
fal len until it touched 5¾ yesterday. At the same time Metropoli ­
tan Securities shares, "' when issued," have declined on the curb 
from 124}4 to II 1, and M etropolitan Street Ra il way on the regular 
board sell ing ex- r ights went do wn no less than 20 point s from the 
fig ure whi ch it co mm anded when th e new financial programme 
was fir st ann o un ced t o th e publi c. F o r the gen eral r easo ns a lready 
nuted, .iVIanhattan and Brooklyn Rapid T ran sit have been compara­
t ively neglect ed in th e week' s tradin g. T hey have sold down more 
through inaction than through any pressure o f liquida tion. 

Philadelphia 

Act ive in teres t continues to center in Union Traction, the deal ­
ing,, in whi ch thi s week have conti nued on a la rge scale. A further 
advance from 43¼ to 44 ½ brought out en ough stock, however, to 
check the upward tendency and cause a reac tion to about the figure 
of a week ago. T he strong pool opera ti ng in these shares seems to 
have the speculative situation we ll in hand , but it h3.s not seemed 
this week to eticourage another advance. N ews concerning the 
lease of the property is singul arly absent. A n active demand for 
Camden & Trenton Rai lway carried the stock up sharply from 4 to 
5. The buying presumably is conn ec ted wi th the rumors of a Phila­
delphia-New York t ract ion sy stem, whi ch just n ow ar e being cir ­
culated in a lively fas hion. The r es t o f the week' s traction dealings 
on the P hil adelph ia Exchange a re o f scant importance. Small lots 
of A merican Rai lways sold at 44 up to 44½, Railways Company 
General at 6, Phi ladelph ia Tract ion at 98, Easton Electric at 19¾, 
Fai rmoun t Park Tran sport ati on a t 25 and Consolidated Traction 
o f New J er sey a t 70.YR- In the bond di vision , sa les were r ecorded 
in E lect ric-Peopl e's Trac ti ,Jn 4s a t 98½, Union Tracti on of Indiana 
ss at 101 ½ , Con solidated o f N ew J er sey 5s at II0 :1/s, People's Pas­
,-enger 4s at 1o6¾i and 106¼, Indi anapolis Ra ilway-4s at 86¼ and 
Uni ted Traction of Pittsburgh 5s at I 16¾. 

Chicago 

T he prin cipal Chicago sur face line shares have made no further 
progress toward a hig her level during the week, but they have held 
their previous ad van ce very well. Dealin gs in Union Tract ion have 
continued heavy on a range between 19¾ and 21 fo r the common 
and 57 to 58 for t he preferred. City Railway has not been at all 
ac ti ve, a few lots only changing hands at 220. T here is nothing 
fresh to be noted in the franchise tax mat te r. Speculato r s in the 
traction market find abundant in spiration, however. in the remark­
abl e show of current ea rnings. R eceipts of the City R ailway are 
larger n ow than at any time since the W orld' s Fair year. It is pre­
dicted fo_r the elevated roads, a lso. that their A pril traffic returns 
will break all records fo r the month. The principal stocks of these 
companies have varied very li tt le in price during the week. Metro­
politan common is steady around 40, and the preferred, a ft er going 
up to 92, is sellin g around 911/s . South Side is off a ha lf point to 
114, Lake Street is unchanged at 12-1/s , and Northwest is firm at 
37. Nothing new ha s deve loped in the joint traffic handling proposai 
between the N orth westera E levated and the St. Paul Railroad. 
Officials of the fo rmer say tha t the quest ion now rests entirely with 
the r a ilroad company to decide. A working agreement between the 
l\I etropolit an E levated and the Burlington road with respect to the 
handling of the elevated 's suburban traffic oyer the railroad com­
pany 's line is believed to be near at hand. 

Other Traction Securities 
The steady accumula tion whi ch has been evi dent for some little 

time in the market fo r Massachusetts E lectri c stocks gave way this 
week to a sharp ri se of 3 point s in the common and 1 ½ in the 
preferred. T he movement seems to be ba sed entirely upon the com­
pany's exce llent earnings. For the month of March an increase of 
$28,000, or 7 per cent , over last yea r wa s reported. A speculative 
rumor that the company would absorb the Boston Suburban re­
ceives no credence in _ well-inform ed ci rcl es. Boston Elevated, after 
selling up to 171. dropped back to 164 on light transactions. United 
R a il ways of Baltimore, af ter so me r eacti on toward the end of last 
week, haYe recovered to nea rly top figures. The indications that no 
more "strike" legislat ion again st the company is to be feared are 
respon sible for the continued strength of it s stock and bonds. Other 
Baltimore traction sales for the week include Richmond Traction 
stock at 46, City and Suburban (Baltimore) -5s at II6, Baltimore 
Traction 5s at 118½, Atlanta Street Railway 5s at 107 and 107¼ 
and City and Suburban (Washington ) 5s at 94. Bids on Syracus( 



APR I L 19, 1902.] STREET RAILWAY JOURNAL. 493 

Transit and Roc hester Railway shar es have been ra ised sharply by 
lead ing N ew York spec ia li st s. Syracuse common is now quoted a t 
24 and the preferred at 6-4, and Rochester co mmon a t 50. New Or­
leans securiti es in their home market have ri sen to 31¾ for the 
common and rn8¼ fur the preferred . the high leve l o f the recent 
upward movement. Twin City Rapid Tran sit has ceased it s late 
di splay of ac tivit y a1,1d is lower on the week. and Nor th A meri can 
a lso has been compara ti vely inacti\·e. San F rancisco Street Rai l­
way issues on the New York curb conti nue to occupy a promin en t 
place in th e tradin g . with t heir prices showi n g a n upward inclin a­
tion. The com111 011 is ttp from 23~11 to 25, the preferred from 621/s 
to 62½. The sub ~c ription ri ghts a re comparat ively sta tionary at 
102 and the bond s a t 90. T he stock of the Southern Ohio Traction 
Company was very ac ti ve on the Cleveland Stock Exchange last 
week, th e cause being the proposed con solidatio n o f thi s pro perty 
with the Ci ncinnat i & Northweste rn ; a lso the report that the W est­
ern Ohio Railway Company is soon to be absorbed by th e con soli­
dated company fo rm ing a through Ci ncinnati-Toledo lin e. During 
the week r300 sha res cha nged hand s a t from 63 to 65; the week pre­
viou s thi s stock sold at 58½ . vVestern O hio Rai lway was quoted on 
th e Stock Exchange for the fir st time. and 50 shares so ld at 21, 
whi ch is considered \' ery good for a ~tarte r. Reference to the ea rn ­
ings o f thi s roa d. which has j ust commenced opera tion s, is made in 
another column . Four hun dred of Detroit U nited sold at from 68 
to 6g½ , a slig ht gain 0 \' er last week. Early in th e week a block of 
E lgin , Aurora & Southern sold at 37 ~/2. and later it sold a t -41 and 
42 for small lo ts. About 400 sha res of Nor the rn Ohio Traction 
common so ld at 33. stationary figure. Cleveland Electri c mad e a 
sli g ht ga in . small bloc ks se llin g a t 83¼. O n Monday Detri ot 
United a dvanced to 69¼ . 350 shar es goi ng at th at fi g ure. F ifty 
E lgi n , A uro ra & So uthern so ld at -4 2. • La st week 3000 shares of 
So uth ern T rac ti on so ld to Ci ncinnati parti es in one block o n the 
Cin cinn ati Stock Exchange. 

,. Security Quotations 
T he foll owing table 

leading traction stocks, 
week ago: 

shows the present bid quota tions fo r the 
and th e active bond 5, a,- compared with a 

Clos ing Bid 
1\ pri l 8 April 15 

A m erican Rai lways Company ....... ..... ................ , . ....... 4~% 
Bosto n E leva ted .... . . . . ................. , .. , .. , , , , , , , .. , , , , , . , .. 168½ 
Drookl y n R. T ... . .. .. . .. .... . .... . ... ....... . . .................... 65% 
Chi cago Cit y ......... . ....................... .. .................. :.! :.!O 
Chicago U ni on Tr. (common ) . .. .. . .. . .. . . . .. . . .. . . .. . .. . . .. . . .. HJ% 
Chi cago U ni on Tr. (pre ferred) .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . 57 
Cleve la nd & Easte rn . .. . ...... . ........... .. . .. . ... . . . ............ a30 
Cle ve land Electr ic . . . . . .......... '. ........... .. .. .. ... . . . . . . . . . . . . S'.!¾ 
Columbu s (common ) ............. , ........ . . ... ....... , .. , .. ..... 51½ 
Columbu s (pre ferred) . ......... .. ..... , ..... ... ......... ... ...... 102 

• Consolidated Tracti o n of ~' . ] .. .. .......... ...... .. .. ...... ..... 70¼ 
Con solidated Trac tio n o f N. J. 5s .. .......... ... .......... ....... 110½ 
Consolid ated Trac ti on of P ittsbnr.gh (common)....... .. ........ 2H's 
Detroit U nited ............ . ........ .... .. .. .. . ......... .. ...... .". fj6 
E lectric-Peop le's Trac ti o n ( Philadelphi a) .\~ .. . ....... .. ........ 9::1% 
E lgin , A urora & Southe rn ... .. ... ..... ....... .. . ........ . .. ... . . .. 3r, 
India napo li s S treet l{ai lway 4s .. ...... .... .. .... ...... .. ... . ..... 85 
Lake Street E levated ... ..... .......... .... ....... .... . , ...... .. .. 12% 
Ma nhatta n Ry ..... . ................... .. .... ... ....... . . . , ...... 13-1 ½ 
i\fassachuse tt s E lec. Cos (commo n ).......... . . .... .... ..... . . .... 39½ 
iVfassach nsetts Elec. Cos. ( pref e rred)........ . . . ........ .. . . . . . . . 96 
M etropo li tan E leva ted. Chicago (common ). . ............ . ....... 39½ 
:\-J etropo li ta n Eleva ted . Chi cago. . . .. ...... .... . ........... . ...... 91 
i\ l e t ropolitan S treet .. . ... ... ......... ....... ... . .. . . .. . .... . .. . .. 165 
:',;ew Orleans (common) .. .... .. .. . ............ .... ...... . . ... ... . 30 
New O rlea n s (p re fe r red) ........ .. ..... ... ... .......... .... ...... 104 
:s/ or t h Am erica n ...... .. ........ .. .......... , .. .. .... ..... . . . . ... . 125¼ 
Xorthern Ohi o Tract ion (com1non )....... ................... . ... 3~ 
1\o rthern Ohio Traction (preferred ......... ...... . .... . ......... aS4¾ 
N orth J ersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Northweste rn E levated. Chi cago (common ).. . ......... ... ...... 37 
Northwestern Elevated, Chicago (p refe rred) . .... .... . . ..... . .. .. S5½ 
l'h iladelphi a Trac tio n . .. . .. .. .. .. . .. . .. . . . .. .. . . . .. . .. . .. .. . .. . .. . ~X 
S t. L oui s Tran sit Co. (comm on) .. ...... .. .. .. .. .. . .. .. ....... ... 30% 
South S ide l~leva!l'd ( Chi c;ago ) ............ .. .......... , .. , .. .... a lH½ 
Southern Ohio Tracti on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi2¼ 
Syrac use (common) .. . .. . ..... .. ... . . .... ....... .. .............. 21 
S yracuse (pre fe rred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 
Thi rd 1\ ve. . .. .... . ................ . ......... . ........ ... . ..... ... 130 

44 
163½ 

6l, 

a2'.l0 
20½ 
5ti½ 

a30 
83 
54 

*l ul 

70 
1103/~ 

69½ 
9S3.s 
40¾. 
86 
123/4 

1:l2½ 
43¼ 
97 
39½ 
91 

b153 
31½ 

108¼ 
125 

33 

30 
37 
85¼ 
98 
30½ 

113 
63½ 
24 
64 

130 
T win City, Minneapo li , (commo n ) ........ ... ........ ...... . . .. . 1211¼ 120¼ 
U nited Rai l ways , St. Loui s (preferred) .. .. . .................... 83¾ 83 
U nited Ha il ways, St. Lon i, , .\ s .. .. .. .. .... ...................... 88¾ SS¾ 
Un ion Tracti o n ( Philad elphia) . . .. ......... ...... ... ......... ... 4:l¾ 4:J% 

• Ex-dividend. t Last sa le. (a) Asked. (b) Ex -ri!:ht s. 

Iron and Steel 
The effo rts to check the ad vancing te ndency nf price ,- u,ntinue 

with g reat persi~ tcnce. but their success is still extremely cl nuhtful. 
A furth er dec rea~e during March in the a lready meager furn ace 
~tocks on hand has emphasized th e sca rcity o f mat eria l of a ll kind s. 
and con sumers who buy for immediate delil'e ry are ready to pay 

from $1 to $2 per ton above the nomin al price quota tions. These 
urgen t demand ~ ar c making difficu lt the task of the U nited States 
Steel Corporatio n, whi ch is t rying to prevent a run away ma rket. 
In making their contract for the fourt h quarter o f 1902 and the 
fir st quarter of 1903 with the Bessemer 17u rnace A s,ociation the 
Coq1o rat ion was for ced to concede a hig her price than th ey had 
-;ti pulatt-cl for. Th i~ circum ~tance has tended to un ~cttle the feeling 
in the trade ,-ti ll more regarding the futur e. T he scarcity of steel 
ha s aga in led to some o rder s being placed in the for eign markets. 
Q uota tion s a re as fo llow s : Ressemer pig. $r8.25rr, $18.75; steel bil ­
lets, $3 1@$32; stee l rai ls, $28. 

netals 
Quota tions for the leading meta ls a re as fo ll ow s : Copper, 12 

cenb; tin . 27¾ cent s 0 28 cent s ; lead . . po cents (jj_ 4. r 5 cent s, and 
spell er , 4.-45 cenh . 

•• 
S A N F RA N CI SCO, CAL.- A meet ing of the stockho lder s of the United 

Hailroads of San Franci sco ha s been called fo r June 5 to vo te o n the proposi­
tio n to issue bonds to th e amount o f $35,275,000. T he obj ect o f t he issue is to 
provide fo r th e co.t a nd indebted ness of th e vari ous lines uf t he sy stem. Th e 
bonds a re to r un twenty-five ye,1 rs and bear 4 per cent in te rest. 

I :-J DIA NA POLI S. I N D.- The Indianapoli s & Western Traction Company 
has fi le d a mort gage cov ering both the l\fart in svi lle ·a nd Plai nfie ld •Danville 
lines, n ow under co n struct ion , to secu re $500,000 in bonds. T he m or tgage is 
given in favo r o f the Union and Security Trust Com pani es, o f Indi a napo lis. 

H ELE N A, M ON T.-Judge Kn owles, of the Fede ral Cou r t, has signed a de­
c ree o f fo rec losure in the ac ti on o f th e Central Trust Company . of Ne w York. 
against the H elena l'ower & Light Compan y. T he company has been in the 
hands o f N. L. \Valker, as rece iver, si nce October, 1901. The company op­
erates about twent y- four mi les of e lec tric rai lway and is a con so li da tio n o f 
the H e lena E lect ric Hai lway, H e le n a Rapid Transit Com pany, H elena Electric 
Compan y and the H e lena Gas li ght & Coke Company. 

TRE N T ON. N. ]. - Th e A merica n Elevated R ai lway Company h as filed a 
ce rtifi cate increasin g its capital st ock from $1.000,000 to $5,000.000. The com­
pany is th e one wh ich it has been asserted wc, u ld run trains o n an e levated 
ra ilway bet ween New York and Philadelphia al a rat e o f 150 miles per hour. 

PORTLA ND, i\.L\INE.- T h e capita l stock of the Portland & Ilrun swick 
S treet R ai lway Co m pa ny, wh ich p lan s to build between Portland a nd Brun s­
wick, has been inc rea,ed from $80,000 to $200,(WJ0. 

CLEVELAND, OH I O.-On M ay 7, at Hamilton, th e s tockh o lders of the 
Southern Ohio Tracti o n Company and th e Ci n cin n at i & Northw e st ern Rail ­
way will meet to rat ify the ac t io n of the directors of the two co mpani es. 
lookin g toward a conso lidatio n of th e prop erti es. Th e n ew compa ny wi ll be 
kn own as the Cinci nn a ti , Dayton & T o led o Traction Company. and it will have 
an authorized capita l st ock o f $5,0G0,000. Under th e t erms o f the con solidation. 
the stoc kho lders of the So ut hern Ohio Tracti o n w ill recei"e for their $2,UOO.OUO 
of stock $2.000,001) in the stoc k and $1,200,U(J{) in th e bonds o f the n ew compan y. 
S tockholders o f the Cincinnati & Northwest ern wi ll receive $1,000.000 in the 
stock of th e n ew co mpany fo r th eir proper ty. The remaini n g $2,000,000 o f 
the stock o f the n ew company will be held in the trea sury for fu ture ex• 
tension s and th e p urchase o f ot her properties. It is practical ly admit ted by 
the Pomt'roy-l\Jandelbaum Sy ndi cate, wh ich own s the properties mentioned. 
a n d the \V est ern Ohio R ailway Company that it is th e intention to con• 
soli date the last •n am ed road with the oth er , thus formi n g . as the name of 
th e n ew compa n y impli es. a thoro ugh line fro m Ci n ci nna ti to Toledo. The 
\V estern O hi o Railway is being built to Find lay, wh ere t raffic arrangements 
wou ld br in g it into T oledo. 

YOUNGSTO 'v\lN, OHIO.-Needham, R eyn o lds & Company , promoters 
and brokers of Clevela nd, are sa id to hav e compl e ted a d ea l for the con • 
so li da ti on of the Youngstown Park & Fall s R ailway Co m pany, of Yo un gs­
town; the U nited Pow er Company, of East Liverpool ; the East Liverpool 
& W ellsville Street R a ilway, of East Liverpoo l ; th e Ch es ter Street Railway 
Com pany, of Che ster, \ \I . Va. , a nd the \ Vellsv ill e & S teuben vi lle Traction 
Company, o f \ Vell svill e . The co n solid at ed cc.mpan y wi ll be kn own as the 
O hi o River & Yo un gs tow n Railw ay Company. Bonds to the a m ount of 
$4.000.000 are to b e issued. It is th e chi ef a im of th e con so li da tion to lrnild an 
interurban lin e from Youngstow n to E ast Liv erpool. a di stance of 55 mi les. 
touchin g Columbiana, L eetoni a, W ashin g to n vi lle, Li sbon, Salem and other 
town s; a lso a lin e fro m W ell sv ille to S t eubenville . It is c laimed that a 40-ft. 
priva t e right of way over the two routes has been secured. a nd that work o n 
the interurban lin es will sta rt a t o n ce. T he Youngstown l'ark & F alls Rail ­
way Company o wn s 7 mil es o f lin e in Youngstown and a large park in that 
city. The U nit ed Pow er Company is a recent con so li dati o n of the East 
Liv erpool Railway Company and th e Cerami c City Lighting Company . 

CLEVELAND. OlIIO.- At a special me<':ting of s tockholders o f the 
Cleveland , Painesvi ll e & Eastern Rai lway Company . held April 10. the capital 
s toc k of the co mpa ny was incr eased from $1.500.0UO to $2,000,000. Out of the 
$500,000 increase $69 .000 will go to pay for the Fairport ext en sion, which was 
comp leted last year. The balan ce o f the increa se will remain in th e treasury 
fo r future improv e m e n ts. Th e company is p lanning to purcha se new ro lling 
st ock and o th er eq uipm en t. 

ST . CAT H ARINES, O NT.- The Niaga ra, St. Catha rin es & T oro nto Elec• 
tric Rai l way Co 1npany i s see king parlian1entary puwer to increa~l· its bnnd s 
by $2fi0.000 fo r the purpose o f paying for two n ew purc ha . cs, th e l'ort Dal • 
housie, St. Catharines & T horald Elect ri c Railway a nd the Nia!:ara, St. 
C,ith arines & Toro nto Navigation Co mpany . The company a lso desires to 
acquire a nd g uarantee the secur it ies o f o th er e lectr ica l an d naviga tion com ­
pa ni es; a lso tu acquire so m e sm all lin es a nd branch lin es conn ecting with 

its lines. 
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TABLE OF OPERA TING ST A TISTICS 

Notice.-These statistics will be carefully revised from month to month, upon information received from the companies direct, or from official sources. 
The table should be used In connection with our Financial Supplement "American Street Railway Investments," which contains the annual operating 
teD~~t;i{.o the ends of the various financial years. Similar statistics in regard to roads not reporting are solicited by the editors. • Including taxes. 

COMPA NY P eriod 

AKRON, O. 
Northern Ohio Tr. Co. I m., !\far, '02 

1 ·• " '01 
3 u u '02 
3 " ,~ '01 
12" Dec. '']l 
12" '00 

ALBANY, N. Y. I 
United Traction Co ... l m., Mar. '02 115 652 

1 " " '01 111 194 
9 " " 'O:? 1,098'. 6°!1 
9 " " '01 1 1,0.':IJ, 1881 

BINGHAMTON, N. Y. 
Binghamton St. Ry. 

Co ...................... J m., M ar. '0-Z 14,610 
l " " '01 14,137 
9 " " '02 155,G21 
9 " •• '01 140,0l:lJ 

86,131 
75. -HJ5 

7M,239 
699.4851 

9,2?!1 8, ,.3, 
8n.u:!u 
75,794 

21,584 
17,100 
54,,99 
44,095 

2Gtl. 166 
l \J6,24() 

20,521 
35,788 

342,-160 
331,703 

5.53G 
5,::199 

i0,595 
64,2i!o 

12,500 
10,417 

9,084 
6,G84 

130,004 
55,117 

6,067 
15,8e, 

150,:!40 
152,171 

BOSTON, MASS. I I 
Hoston Elev. Ry. Co. 12 m., Sept. '01 10,869,496 7,336,597 :~,532,899 2,896,35(1 636,539 

,12" " '00 10,236,994 6,828, JIO :~, 40lj,884 2,932 ,8:~9 476,044 

Massachusetts Elec. Cosl12 m., Sept.'01 5,778,133
1
3,915,486 l,862,64K 937,206 925,44:! 

12" '' '00 5,518,R3713,659,337 1,859,500 994,294 865,:!0ti 

BROOl{LYN, N. Y. 
Brooklyn R. T. Co . .... I m. , J an . '02 996,8;!5 • ,84,3fll 212,4G4 

} :: :: 'Oil~ 917, 7,,0 * 6G3,893 25.'l.85, 
7,5::!3,,'52 *S:~00~3"./ :l,233,5:?U 

" 'OJ 7,055,707 *4565\1~~ 2,489,762 •...•• 
12" June '01 12,135,559 *7:!16008 4,91!),5j l 4,341,748 
12" " '00 11.768,550 *710037:3 ·l,G62,177 :4,135,405 

577,R03 
526,772 

I ~D~ 
C©MPANY Period 

0'-'l 

-----1- ---1

11 
DULUTH, MINN. I 

Dolluth-Superior Tr .. . 

1

) ~:• 

2 .. 
·) u 

ELGIN, ILL. 
Elgin, Aurora & 

Feb. '0'2 
" 'OJ 
'l 'Ot 
" '01 

Southern Tr .......... 1 m .• Mar. '02 
1 " " 'O J 
10 ll U '02 
10 " " '01 

HAMILTON, O. 
Southern Ohio Tr. Co. Im., M a r. '02 

MINNEA POLIS,lUI NN. 

I " " '01 
12" Dec.'01 
12" " '00 

M ar. '02 
" '01 
•• '02 
" OJ 

Twin City R. 'J.'. Co .... 1 m. 
1 .. 

Feb. '02 
" '01 
" '0~ 
" '01 

2 
2 u 

33,419 
29,::!03 
70,121 
61,55 1 

20,rno l 
18,895 
4::l,9:39 
38,385 

12,63() 
10,408 
2Cl,182 
23,J66 

30,535 l\l,148 11,387 
27,61:!7 16,25fi 11,431 

314,496 176,o,9 rni,416 
274,349 174,412 99,907 

27,698 15,040 12,658 
23,297 13,462 9,835 

337,741 J82,954 154,787 
294,907 154,465 140,542 

10,2:~3 
9,295 

W,24G 
26,696 

6,6\)J 
6,56:1 

20,328 
19,137 

3,542 
2,731 
8,918 
7,559 

9,5f~I 
9 064 

19:228, 
l ti,180

1 
8,33-3 
8,33;:! 

83,3331 
83,333 

7,500 
~.500 

90,000 
90,000 

2,3 13 

2,0::121 6.5fi0 
5,809 

3,077 
l,344 
6,954 
4,986 

3,054 
3,098 

55,082 
16,574 

5,158 
2,335 

64,787 
50,542 

1 230 
'699 

2,357 
1,750 

2 l6,64·i t0I.OG2 115,580 65.699 49,881 
1&8,481 99 917 88,!\fi4 61,020 2,,544 
62, ,500 ;]02, I 22 325,378 19,cl,793 !al ,585 
54 4,473 ::!O l,43·~ 243 OH 180,681 62,360 

244,781 120,271 
215,580 106,461 
516,930 252,691 
451,854 2'J J,685 230, 168 

5R,516 65,993 
52,6\18 56,419 

117.033 147,214 
106,028 124,140 

BUFFALO, N. Y. 
lnternntional Tr. Co .. Im., Feb. '02 

u '0] 
,, 'O:! 
u '01 

230,744 132,920 97.82i 
2:15,021 118,273 11 6,i4H 

3,5HJ,4\ll 1,6Gl,285 1,855,~0G 
1,998,050

1 

972,.319 l,0;!5,731 

9l,2iu 3,548 I 

MONTREAL, VAN. 

I 

Montreal St. Ry. Co ... 1 m., Feb. 'CQI 

124,50!1 

109,1171 264.247 

133,645 10:1 915 2!l.729 14,581 15,149 

I

§ :: 
8 " 

CHICAGO, ILL. 
Chicago & Milwaukee 

Elec. Ry. Co ......... . 1 m., 
l " 
3 H 

l\lar, '021 
" 'OJ 
u 'O;! 
.. 'OJ 3 " 

Lake Street Ele\'ated 12 m., D ec. '01 
)2 h " 

100 

CLEVELAND, O. 
Cleveland & Chagrin Im., Feb. '021 

Falls ____________ ------ l u u '01 
12" D ec. 'OJ 
12" •. '00 

Cleveland & Eastern .. 1 m., Feb. '02 
I " ·• '01 
12 " Dec. '01 
12" u '00 

Clevelar,d El. Ry. Co .. 11 m., 1 ,. 
~ u 
2 u 

12" 
12 " 

Feb. ' O'..J 
" 'OJ 
u 'O;? 
" '01 

D ec. '01 
H ' 00 

Cleve land, Elyria & 
\Vestern ...... ......... i. m., Mar. '02 

l " " '01 
3 •• u 'O'Z 
3 " " '01 
12 •· Dec. 'OJ 
12" " '00 

Cleveland, Paines\'ille l 
& Eastern ............ Im., Feb. '02 

'01 
.. 'O'J 
" 'OJ 

Dec. '01 
u '00 

I " 

It:: DENVER, COL. 12" 
Denver City T1·amway 

Co.··----··----····---· 1 m., Feb. '02 
I " " '01 

1

2 " " '02 
2 " " 'OI i 
12 ' Dec. '01 
12" u '00 

DETROIT, MICH. I I 
Detroit United Ry .... 1 m., M a r. '02 

1 " ., '01 
3 " " '02 
3 " ., '01 
12" Dec. '01 
12 u u '00 

Rapid Ry ....... .. ...... 1 m., Dec. '01 
1 " " '00 
12" " '01 
12 " " '00 

10,!!54 5,873 5,081 
8,6:~G 5,lj0l •> 8''9 

31 fj92 1 17,705 13:987 
2a:5n91 1, ,oao 6,56!l 

786,462 388,799 3fli,663 
757,954 378,661 3,9,293 

3,4) 2,255 1,19!J 

4~ .·t~~ * 33, ,10011g t 581 -, ~ l5,9i4

1 

49,646 * 33,272 IG,374 

4,916 3 616 1.300 
3,525 <0.,7 t 512 

90,390 5·• ():?•> 38,368 
62,893 36:67~ 26,221 

168,4U2 97,446 71,0lG 
151,805 90,251 Gl,554 
356,544 203, 452 153.092 
318,5:37 189,514 1211,02:1 

2,296,898 1,265,953 1,030,945 
2,06l,;i05i1' 121 ,037 940,467 

22,0il 12,969 9,102 
17,425 IU,836 6,589 
57,0R4 38,%9 lH,715 
47,030 33 873 13,156 

249,21.iO 136:865 112,3\)4 
179,69R 10:.l,393 77,304 

I 
8,918 5,893 
7,807 4,926 

19.119 12,314 
16,841 10,363 

164,971 * 87,102 
141,112 * 89,59:! 

112,6661 64 ,769 
98,403 56,596 

2:~2,308 12!),053 
206,814 lJ3,48i 

1,507,293 818,321 
1,302,290 722,45tl 

3 0% 
2,SXI 
6,80:, 
6,478 

77,869 
71,520 

47.89,1 
41 8U6 

103:316 
93,32; 

688,965 
579,839 

269,094 152,875 1J 6,219 
:!29,884 l:.!5,041 lil4 ,8H 
755,631 43~,f.55 319,976 
650,268 365 742 284 526 

2,919,171 *1596765 1,3:!:!,046 
2,575,277 *1439058 1,136,:ll 9 

84 411 32 338 
7H9: 124 1,066:os1 
G41,05i 384,674 

43,678 
36,148 

22,1,0 
18.8i5 
43,945 
37,851 

244,231 
258,483 

57,0'23 
"34,562 

2,9.51 
3,080 

t 4,:~,o 
t 9,927 I 

48.84fi 
42 079 

109:146 
91.1 72 

786,714 
6S1 ,984 i I 

55,371 
42,742 

6,2.58 t 3,234 
6,042 t 3,161 

32,621 
31,64:l 
65,647 
63,013 

383,180 
374,291 

65,216 
57,360 

193,753 
172,065 
652,27i 
616,468 

15,275 
10,164 
37,6ti9 
30,314 

305,785 
205,548 

51,004 
47 482 

126 2~3 
11 ·>46·1 

610:129 
519,751 

27,878 * 18,735 9,138 9,692 
30,9841 * 17,6,8 ta,306 9,G92 

386,624 * 223,730 162,RSl4 116,300 
290.6,3 * li'0,'..!3i l~,436 81.315 

I 

3,614 
t 554 

46,954 
39,M 

I ·• " '01 
5 " '02 
5 " " '01 

12,.6 12 87,6~4 39,958 
767,844 491,761 270,082 
726,5~7 461,2,ti 265,251 

8,774 Sl,184 
74,2 11 201,872 
45,814 219,438 

NEW YORK CITY. 
Manhattan Ry. Co ..... Sm., Dec. 'OJ 3,038,4351,404,971 l,633,465 'i53,135 880,329 

3 '' " 'i'O 2,7~8,538 1,340,696 1,387,902 749.85; 638,045 
12" Sept . Ill 10,455 872 5 328 649 5 121 22:12,tlllc 13:! ! 444,091 
t2 u l~ 'uu 9,nso:13; s :1os::312 4:1s.1:423 2,688:644 2,000,179 

Metropolitan St. Ry .. ·.~ ~:• Dec. '01 3,887,936 1,723,972 2,143,964 1,151,140 992,824 
, " •oo 3,786,0:~o 1,699,649 2,086,3811,138,467

1 
947,914 

12" June '01 14,7'Z0,767 6,755,1317,965,6364,534,06R 3,431,587 
12 U H '00 14,4:j7,134 6,631,254 7,805,880 4,445,720 3,360,160 

OLEAN, N.Y. 
Olean St. Ry. -Co ....... J ~;• M~;· :g7 

9 u ' V~ 
9 " " '01 

3,991 
3,835 

4l,7:J5 
39,270 

2,411 
2,043 

21,61) 
19,276 

1,584 
1,70 . 

20, 124 
19,994 

1,146 
1,187 

12 343 
11:068 

438 
604 

7,781 
8,925 

PITTSllURG, PA. I 

Consolidated Traction l m., Dec. '01 304,6fi() 140,941 163,728 
· I " " '00 277,439 109,069 168,370 

91,548 72,180 
89,807 78,563 

9 " " '01 :1,649,656 1,145,651 1,503,905 
;1 " " '00 2,471,6(16 1,013,:.!4C 1,458,456 

807,667 694,238 
799,704 658,752 

PHILADELPHIA, PA. I I 
American Railways .. 1 m., M ar. '02 

l '' '' '01 
9 u u '0;! 
9 " " ' 01 

RICHMOND, VA. 
Richmond Trac. Co ... I m , Sept. '01 

1 ,~ " 'UO 
12 ., " '01 
12" " '00 

ROCHESTER, N. Y. 
Rochester Ry .......... i rr::• F7~. ;gi 

2 " 'O'Z 
2 u O '01 

SCRANTON, PA. 
Scranton Ry. Co ....... { rr::· O:;t, ;gi 

10 H " '01 
IO" " '00 

SCHENECTAllY, N. Y. 
Schenectady Ry. Co ... : rr::• D:,c. :3b 

SYRACUSE, N. Y, I' 
Syracuse R. T. Co ..... ! rr::• F'eb. ;8! 

8 ,~ " '02 
8 ,, " '01 

TOLEDO, O. 
Toledo Ry. & Lt. Co ... i ":;, F~~- :gi 

12" Dec, 'UI 
\V, NEW BRIGHTON, 12" " "00 

S,I. 
Staten Island El ...... 1 m., Dec. '011 

1 u u '00 
6 " " 'OJ 6 ,, ., '()() 

80,413 
ti5,06ti 

730,958 
627,060 

20,9!H 15,669 
20,72i 10,770 

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

81,934 48,866 
75,949 51,074 

172,900 99,464 
158,980 l06,i95 

5,322 
9,957 

79,027 
94,859 

33.068 
24,875 
73,436 
52,685 

2,638 29,300 ad f26661 
48,781 :34,787 13.993 

507,989 295,079 2U,910 
50l,S.'12 !l98, 122 206,730 

84,0611 
30,Siti 

46,949 
14,517 

3i, 112 
16,359 

3,Hlti 
3.843 

38,618 
37,608 

24,672 
24,172 
4\!,520 
48,4 16 

2,126 
6,115 

40,410 
57,250 

8,396 
703 

23,916 
4,269 

23,65S 
10,272 

52,fOI :J0,775 22,126 l!l,025 
47,676 26,540 21,136 18,58R 

3,101 
2,548 

458,300 251.952 206,439 152,146 
404,872 222,231 182,641 148,928 

54,293 
33,714 

99,450 52,52;:! 
89,079 44,962 

1,3! 1,084 * 636,407 
1,182,517 * 616,945 

15,080 
13,177 

125,977 
120,277 

11,916 
11.2<17 
88 229 
76:39:i 

47,427 
44,1 16 

674,677 
565,5TZ 

3,163 
1,940 

3.,749 
43,882 

37,833 9,593 
24,271 J 9,846 

415,168 259,509 
409,051 156,521 

8,559 df. t5,39fl 
8,333 t6,394 

52,774 tJ5,025 
52,348 t 8,466 




