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EDITORIAL NOTICE 

Street railway news, and all information regarding changes of officers, new 
equipments, extensions, financial changes and new enterprises will be greatly 
appreciated for use in these columns. 

All matter intended for publication must be received at our office not later 
than Tuesday morning of each week, in order to secure insertion in the 
current issue. 

Address all communications to 

Regulating Street Traffic 

THE STREET RAILWAY JOURNAL, 
II4 Liberty Street, N ew York. 

T he people of New York have witnessed during the last two 

weeks ample demonstration of the truth of the claims set forth 

by the surface railways throughout the country that con­
gestion of traffic on city lines is due mainly to the utter in­

competency and criminal negligence on the part of the city 

, government in enforcing regulations governing the movement 

of vehicular traffic, particularly heavy drays and trucks. "Lon­

don methods" have been introduced at several busy crossings, 

and the ease with which the much-sought relief has been 
secured wherever the plan has been tried has awakened public 

interest amounting almost to popular enthusiasm. The system 

comprises these essential features: Common sense methods of 

enforcing existing rules, strict attention by the police in the 
discharge of their duties and integrity and support on the part of 
superior officers. Surely it should not be necessary to go abroad 
for these essentials. Such an admission involves acknowl­
edgement of a condition of public service not at all credi table 
or in keeping with our national pride. Y ct the police depart­

ment of New York and of every other large A merican city has 
found it impossible heretofore to cope with this matter until 

Deputy Commissioner Piper found that the London police 

experienced no trouble in handling traffic of much greater 

volume than is known in any city in this country. And now, 
after a few days' trial, relief is afforded at the worst points in 

the congested downtown district, and merchants and bankers, 

professional men and clerks, artisans and laborers, gather daily 

\ ' 
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at these places1 to look on and applaud. W e wi ll not find fault 
with the pre\ ent administ~ation, nor w ill we criticise the ., .. .... . ,. 

acumen of the city officials who had to go abroad to learn such 

a simple lesson. Results are what the people and the street 
railway companies desi re, and so far as the latter are concerned 

it makes no difference how roundabout the methods employed 

may be, so long as relief is afforded. It has been proven con­
clusively that present conditions a re wholly unnecessary, and if 

the administration has sufficient moral stamina to extend thi s 

reform throughout the city it will earn the lasting gratitude of 

a long-suffering public, and it will ce rtainly have the support 
and co-operation of the street railway management. 

One of the rules tha t has proved most effectiv e is to keep the 

heavy trucks off th e ra ilway tracks and make the drivers keep 

close to the curb in the crowded district. This leaves a clear 
passageway in the middle of the road fo r the lighter vehicles 

and the surface cars, and eliminates at once all the trouble and 

complications that have heretofore grown out of the break­
downs of drays on th e tracks. This regulation should be 

enforced strictly in all large cities and wherever there is con­

ges tion of t raffic. It does not deprive the teamsters of any 
rights, and it protects the general public in the enjoyment of 
theirs . 

The Problem of RuraI:Railways 
The report from the New H ampshire Railroad Commis­

sioners, published in a recent issue, will furni sh much food for 
reflection. On the face of the report electric ra ilroading in the 

Granite State is not exactly a lucrative business. The majority 
of the lines did little more than pay the ir fixed charges, and no 
really respectable dividend was earned. It is not a pleasant 

outlook, and yet it hardly seems to us as generally discouraging 
as it looks upon its fac e. New Hampshire has only one city 

of even moderate size, and it has long been an axiom in the 

street railway business that roads in small cities seldom pay 

in virtue of the local traffic. T he interurban and intertown, 

if one may venture to use the word, traffic is another matter, 

and often saves the balance sheet. In New Hampshire there is 

a considerable group of such roads, which appear on the face 

of the r eturn s to have done anything but a land office business. 

They are unquestionably of very great benefit to the community 
and deserve every encouragement, so that their bad showing is 

a matter of rather serious import. If such roads cannot be 

brought into paying condition, even with the aid of considerable 

summer traffic, there must be some good reason for it. E ither 

they were unwi sely planned or badly designed, or, perhaps, 
injudiciously promoted, and they may suffer from a combina­
tion of these ills. But when roads of a kind in themselves 
desirable to the publi c fa il to pay the reason should be investi ­

gated in search of a remedy. Perhaps it may appear that the 

case is not so desperate for the small road as would appear at 

the first glance. 
The first question to be asked in thi s connection, and it ap­

plies to electric roads in every State, touches the matter of the 

real investment. Granting that the earnings are not sufficient 
to pay a dividend on the capital stock, were they or were they 

not sufficient to pay a fair return on the cash which actually 
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went into the property? If a small road pays its running ex­
penses, its up-keep and deprec iation, and 5 per cent or 6 per 
cent on bonds aggregating a quarter or a third more than what 
would have been the net cash cost of the system, it is not doing 
badly, but very well . If, in addit ion, it pays even a small 
d ividend on its common stock (aqua pura ) it may well be 
proud of the achi evement. vVe are making no reference here to 
the New H ampshire lines, but the coat fit s divers roads in 

di vers pa rts of the country. At a ll events it does not fo llow 
that because a small electr ic road does not pay dividends it is 
badly planned or badly managed. T here are plenty of cases in 
which the stock has scarcely any other purpose than to con fer 
voting r ights on the holders of the securities and was never 
seriously expected to pay dividends. 

Putting this question aside, there are unquestionably some 
rural roads whi ch have been very unwisely planned. E stimates 
of probable t raffic are often difficult to make, and whi le, as a 
rule, trade follows the t rolley more certainly than it fo llows 
the fl ag, the projectors of a road are sometimes deceived. T his 

is particula rly apt to be the case where a large fraction of the 
total patronage is expected to come from summer visitors . 
Such traffic is of a very deceptive character, fo r not only does 
it vary greatly from year to year, but it is extremely ha rd to 
estimate at any one ti me. T here may, perhaps, be a couple of 

thousand summer visitors in the region during the season, but 
they a re hot all there at any one time or for any c~nsiderable 
par t of the summer months. T he average stay is usually ra ther 
shor ter than it seems to the promotor, and it takes a very large 
population in August to compensate for its scant iness during 
the e ther eleven months. 

And this brings us to the engineering par t of the problem. 
If a road cannot count on large passenger traffi c except during 
the summer months, it must plan both to keep down expenses 
and to do what it can to pick up freight, mail and express 

business. T he freight franchi se matter has been much di s­
cussed of late, but whatever may be said for or against it in 
general, it is quite certain that in rural roads it is a necessity 
not only fo r the prosperity of the line, but for the benefit of the 
commun ity through whi ch it runs. T he rural railway is in 
competi tion not with trunk ::-ail road lines, but with the fa rm 
wagon and the stage coach, and it ought to be g iven every 
opportuni tyto serve its patron s. \ Vhen well administe red in thi s 
respect it becomes of very great importance to the community 
and enh ances yery greatly the value of property along its line. 

As regards expenses it is much the same in building a rai lway 
as in building a house-the fi rst estimate is generally exceeded, 
and there is continual temptation to add a litt le here and a little 
there un til the total is swelled to a figure that is dangerously 
great. T he ar t of building light railways fo r avowedly ru ral 
service is very li ttle understood at pr esent, and there is a steady 
tendency to put on the ai rs and graces of a big interurban line 
in situations where only the most modest expenditures are really 
warranted. It makes a deal of difference in the days of wrath, 
when the year's balance sheet is drawn up, whether the road has 
cost $10,000 per mile or $15,000, and whether the funded debt 
draws 5 per cent or 6 per cent. T he nea rer a rural road can 
come to being built on the net cash basis the more likely it is 
to pay. and when thi s fac t is duly apprec iated and acted upon 
the rural road will be upon a new basis of prosperity. It has 
excellent possibi lities-not of the bonanza gold mine order, 
hut such as are not to be despised in these days of lessening 
interest, and only needs caution and sound financing to win a 
worthy place for itself. A study of conservative light railroad­
ing is much needed in this connection, and will open a new vista 

or rural railroading. 

The Waterbury Situation 
It is now feared that the st rike of the motormen and con­

ductors on the Waterbury street railway will involve the entire 
business community of that city. Conditions have become 

intolerable, and the prospect of a protracted struggle has at last 
spurred the people into resentment against the lawless 
despotism that has ruled the town fo r several months. It is 
promised, too, that a determined effort will be made to shake 
off the yoke which was so complacently worn as long as it was 
imagined the interests of the wea rers might be served by sub­
mission. Had the citizens and business men of Waterbury 

asserted their independence and manhood from the beginning, 
and insisted firmly upon the authorities maintaining order, the 
difficulty would never have r eached the present s~age, the dif­
fe rences between the company and the men would have been 
adjusted on thei r merits, and the city would have been saved 
the disgrace and humilia tion of the blood-stained record of the 

last few months. But now the struggle has become too bitte,: 
to be lightly disposed of, and the protest of the business men 
against further intimidation and coercion is met by a threat of 
a general strike which would involve every employee in the 

city. T hi s is the direct result of temporizing with the lawless 

element that fo r the present seems to dominate the labor 
organization of Waterbury. It may be viewed in the light of 
retributive justice, but it is nevertheless a menace to the wel­
fa re of the communi ty and the material prosperity of the people 
involved. Fifteen manufac turing concerns located in Water­

bury and employing at the present time upwards of 19,000 

hands are threatened wi th a sympathetic strike unless they 
lend their approval and active ass istance where necessary in 
enforcing the boycott of the trolley cars, and such local mer­
chants as have incurred the displeasure of the labor leaders. 
T he strikers have been driven to extreme measures through the 
obstinacy of their leaders in stand ing out fo r demands that 
could not be g ranted without prac tically turning the entire 

management of the proper ty over to the union, and as t~e 
company has found little d ifficulty in filling the places of the 
st rikers, the struggle has been continued by resorting to in­
timidation, destruction of property and even the shedding of 
blood. T he experience is a costly one, but the lesson should not 

be lost on other communit ies. 

Multiple Unit Systems on Low Voltages 
All mult iple unit systems depend in a greater or less degree 

upon magnets for the purpose of closing switch connections or 

locking or otherwise directing the movement of sub-controllers. 

J t is, of course. necessary that these magnets act wi th precision 
2nd prompti tude and, above all , reliably. As they depend for the 
line voltage on their ene rgy it follows as a matter of course 
that they must be designed w ith as wide range as possible in 

order to operate reliably a t the several voltages which are 

likely to be found on the line. 
Many electric railways, particularly pioneer lines, hoping to 

improve their installations as the road develops earning capa­
c;ty, are notably under coppered, and the voltage available at 

the car s is likely to vary all the way from 200 up to the power 
house maximum. Such installations must reasonably expect to 

encounter some difficulty with multiple-unit systems, and diffi­

cult ies that would arise by failure of the magnets to act would 
be of a ser ious nature. T he principal one is, of course, failure 
of the sub-controller to follow the movement of the master con­
troller, and th is would result in great inconvenience in 

operation. 
A common device to make a magnet of large range is to 
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saturate the core so that on the low voltages the magnetism 

will be almost if not practically the same as high voltages 

applied to the exciting bobbin. This practice results in a new 
difficulty, namely, the residual magnetism in the magnets, 

which at times are heavily saturated and consequently are 

likely to retain magnetism enough to make them stick. T his 
is particularly true in the case of magnets employing closed 

magnetic circuits. Even if such magnets are built of soft iron 
they will retain a considerable degree of magnetism after the 

current is cut off if the magnetic circuit remains closed. Once 

the armature falls away, the residual magnetism wi ll ve ry 
largely disappear, and the armature cannot be made to stick 

again by lifting it by hand. Hand manipulation, however, is 
impractical to apply in multiple-unit systems. It is, therefore, 

necessary to sacrific e the great efficiency of the entirely closed 

magnetic circuit in de signing magnets for automatic purposes 
in this work. The magnet should neve r be a llowed to close 

completely its magnetic circuit. 
The possibility of trouble with multiple-unit systems on lines 

where there are many low voltage localities is sufficiently great 

to justify the in sertion of a precautionary clause in th e car 

equipment specifications, to comply with whi ch the successful 
system must demonstrate its ab ility to operate w ith equal 

facility at the high and low voltages that obtain on th e line. 

These values are capable of computation. 
Fortunately multiple-unit systems are valuable chiefly where 

trains instead of single cars a re to be op.er~ted, and where the 

class of traffic is of this character the installation is usually of 

st.ch magnitude as to require carefully distributed sub-stations, 

thereby minimizing the trouble from inequaliti es of voltage on 

the line. 

Fair Play for Corporations 
Very few street railway compani es escape an annual ava­

lanche of damage suits for various real or a lleged injuri es, and 

it is no uncommon thing for the resulting legal expenses to 

reach, for somebody, an unpleasantly large figure. Now and 
then a gang of personal-injury swindlers gets to work, and 

is likely to get several verdicts before it is broken up. Some­

times a little adroit detective work will disintegrate it and send 

some of the promoters behind the bars to recuperate, but we 
have no doubt that many frauds of thi s sort are carried out 

successfully and undetected. 
The nature of our present legal procedure is such that the 

plaintiff is enabled to retain the advantage of position in the 

game and to gain no small amount of undeserved sympathy 

as well as what properly belongs to him. The ease w ith which 
,,. large corporation is put in the apparent wrong and the 

facility with which the average jury may be pu'.suaded to mulct 
it in heavy damages, a re facts well known to lawyers . The 
character of the evidence often produced in tort cases is notor­

ious, and the tendency of a jury to swallow it whole requires no 

comment. Perhaps it is impossible to reconstruct the rules of 
law so as to insure the game being played fairly , but it does 
seem to us as though it would be feasible to improve them far 
enough to remove some of the most frequent causes of in­

j ustice. 

W e assume in the first place that a certain proportion of 

claims for injury are made in good faith and represent a real 
responsibility on the part of the corporation in volved. Very 

many of thi s class are se ttled out of court, very probably with 
justice to both parti es. But when the vict im, let us say of a 

collision, is beset by attorneys of the baser sort, anxio us to take 

the case on a contingent fee, it is quite certain to get into court, 
with a claim for damages representing not the real inJury but 

the injury plus a large rake-off, plus an allowance for a verdict 

b) general average, plus everything else in sight. Of course 

just claims likewise get into cour t, but also with the damages 

exaggerated by the evil tendencies common to fraudulent 
claims. A nd this brings us to one of the present difficulties that 

ought to be removable wi thout great difficulty. This is the 
great uncertainty which sometimes exists as to the real parties 

to a suit. Ostensibly it may be a genuine contention between 
the injured plaintiff and the railw·ay company. We pass by the 

question of attorneys working on a contingent fee, for that is 

::t matter between lawyer and client, but it does seem to us that 

when the plaintiff has been hunted out and placed in litigation 

by professional corporation pounders the fact is pertinent to the 

dc1mages claimed and ought, in some way, to get into the record. 
On the other hand, the rea l defendant is often a casualty com­

pany, the exact relation of which to the apparent defendant 
has sometimes an important bearing on the credibi lity of the 

evidence presented. A nd sometimes the li tigation is really 

nothing but a st ruggle between two casualty companies, each 
striving to throw the blame upon the other's client. U nder 

these ci rcumstances the jury is likely to spend a deal of sym­

p;:.thy that had better be saved fo r some one who needs it more. 
A nd whatever the real identity of the litigants may prove to 

be there is a lways trouble fo r a ll hands over the matter of ex­

pert testimony, which is usually much in evidence in damage 

cases. T he whole pract ice of introducing expe rt testimony 

needs overhauling from the fo undations up. T here a re all 
kinds of experts, but good, bad and indifferent a re a like mi s­

r.andled in court. Broadly, too little at tention is given to their 

qualifications and too much to the exact fo rm of their evidence. 
For instance, two physicians may be called to tes tify to the 
1:ature and probable results of a personal inj ury. Both may 

!:ave been in active practice fo r a quarte r of a century, but one 

may have seen 500 cases like the one in hand and the other 

cnly a dozen or two, while the re lative value of their judgments 

seldom gets home to the jury. In actually giving testimony 
bc•th respond to verbose hypothetical questions so adroitly 

framed as to admit of on ly the answer desired; both tell the 
truth according to their li ghts, and apparently contradict each 

other flatl y. The jury does not ge t the fine shades of meaning 

in either question, hears both witnesses asked more hypothetical 

questions in th e cross-examinat ion, and finally sets them down 

inwardly as a pair of infernal li a rs, hired to deceive. \ Vhe reas, 

i,~ the majority of cases, both a re competent and truthful, and 

,.iould be in full agreement on all essential points if at liberty 

to tell openly their full opinion s. The net result of the mis­

vnderstanding is that th e j ury either discredits both or gives 

tu the testimony of one a weight which the witness himself 
,vould be far from assign ing to it, and either di sagrees or 

brings in a ve rdi ct quite unwarrantable on the real facts. It 
Las long seemed to us that the court, which has large di scre tion 

iL such matte rs, ought to unravel the technical snarls by a few 

we ll directed inquiri es on its own account. 

Finally, we must refer to that abomination. the verdict by 
general average, from whi ch co rporations so frequently suffer. 

Jt often happens that a jury after wrestli ng with one or two 

cbdurate members wi ll come to a compromise on the amount 

of damages. T he plaintiff may have claimed $50,000, and gets 

$500 by a compromi se with a few jurors who believe he de­

serves noth ing at all. T here is a good deal to he said for an 
c1boli tion of the unanimity rnle in certain cases. and while it 

mi ght occasionally work badly, we should hear less of verdicts 

evidently un just and reached by a process as unjustifiable as 
trying to compromise between the truth and a lie. 
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THE PHILADELPHIA RAPID TRANSIT SYSTEM-I. 

DY \V. \\'. WHE,\TLY 

Railroads, like men, have th eir individual peculi arities. So 
much has been written concerning the special feat ures of the 
rn ilway systems of New York, Boston, Chicago and other 
c ities, and so little concerning P hiladelphia that it might be 
v.ssumed this staid old city had no special features. Such, how­
ever, i.s not the case. A strong indi viduality has been im­
pressed upon the railway system of Phi ladelphia which makes 
it an in structive example of successful railway management. 
It may seem appropri ate at the outset to remark that any large 
urban rai lway sys tem wh ich is being operated for less than 
50 per cent of its gross earnings becomes of interest to others 
tli an those directly connected with it. To operate for 43 per 
cent to 45 per cent of the gross earnings is a distinction which 
few large railway sys tems can hope to attain. It is not the 
present purpose to attempt to enumerate a ll the elements w hich 
have made possible the remarkably success ful operation of th e 
roads compnsm g the P hiladelphi a Rapid Transit system, for 
to do that would be to portray the strong personality, inde-

D IAGRUI SH OW ING ORGANIZATION OF PHILADELPHIA RAP ID 
TRANSIT COMPANY 

fatigble energy and keen business judgment of its executive 
head, to whom, with hi s staff, the credit is due. H owever, 
the poli cy which seems to have had great influence upon the 
result was tersely summed up wh en P resident John B. Parsons 
remarked to the writer: 

"Thi s road is run upon business principles. Before we 
spend a dollar we make sure it will in some form eventually 
come back and bring more with it .'' 

T hi s makes it clear that the successful results are largely 
cl ue to the persistent application of plain business methods to 
the solution of a compliq1ted and difficult problem. This paper 
will deal with some of those things which may be called dis­
tinguishing features of the system, and will present some 111-

tcresting facts concerning the methods em ployed and the re­
sults accomplished in the principal departments. 

ORGANIZATION 

Preliminary to a description of the system and its traffic con­
ditions attention is directed to the diagram above, giving the 
business organization of the company. It will be noticed that 
it differs in some respects from the 1isual plan of organization 

of many large companies, the differences being due to local 
conditions. 

As tending to show the effect upon the business organization 
of the consolidation of roads into large systems the statement 
which follows indicates how the responsibility of railway 
officers is constantly increasing: 

NUl\IBER OF OFFI CERS A N D EM PLOYEES I N PHILADELPHIA 
RAPID TRA NSIT SYSTEM 

Six years At the Present 
ago Time 

Presidents. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Vice-presidents. . . . . . . . . . . . . . . . . . . . . . . 4 2 

General managers.. . . . . . . . . . . . . . . . . . . . 4 I 

Secretaries and. treasurers............. 4 
Master mechani cs.. . . . . . . . . . . . . . . . . . . . 6 2 

Conductors and motorm en ............ 4000 5550 

The Philadelphia Rapid Transit Company now controls prac­
tically all the street railways of the city, and owns many 
franchises, including several recently granted, which have not 
yet been built upon. It was incorporated on._May 1, 1902, with 
a capital stock of $30,000,000, and acquired by lease for 999 
years from July 1, 1902, all the property and franchises of the 
Union Traction Company. It also acquired by purchase the 
capita l stock and franchi ses of fourteen other companies, 
twelve of which were incorporated at the same time, on June 
8, r901 , including the franchi ses authorizing the construction 
of a subway and an elevated road under or on Market, Broad, 
Chestnut, Fifth, Arch, Juniper and other streets. 

The U nion Traction Company, incorporated Sept. 6, 1895, 
with a capital stock of $30,000,000, leased for 999 years the 
People's Traction Company ( consisting of eight subsidiary 
companies), the E lectr ic Traction Company ( consisting of six 
subsidi a ry companies) , the Philadelphia Traction Company 
( consisting of nineteen subsidiary companies), and quite a 
number of small independent lines. 

GROWTH OF SYSTEM 

The track mileage of the roads now comprising the Phila­
delphia Rapid Transit system in 1897 was 424 miles single 
track, and at the close of 1902 it was 475 miles, showing an 
increase of only 51 miles during the past five years. This 
mileage will probably receive considerable additions during 
the next five years by the construction of new surface, elevated 
and subway lines to meet the steadily growing traffic. 

Table No. I shows the population from 1860 to 1902 of the 
city, which is co-extensive with Philadelphia County. 

TABLE NO. !.- POPULATION OF PHILADELPHIA (CITY AND 

186o .. .... .. . .... ....... .. . 
1870 ...................... . 
1880 ...................... . 
1890 ...................... . 
1900 ...................... . 

COUNTY) 

565,529 
674,022 
847,170 

1,046,964 
1,293,697 

1901.. . . . . . . . . . . . . . . . . . . . . . 1,321,5II 
1902 ....................... 1,349,923 

Increase 
108,493 or 19.2% 
173,148 or 25.7% 
199,794 or 23.6% 
246,733 or 23.6% 

27,814 or 2.15% 
28,412 or 2. 15% 

It will be noticed that in the two decades from 1880 to 1890, 
and from 1890 to 1900, the increase was precisely the same in 
each decade, showing that the growth has been remarkably 
even. Surrounding Philadelphia there are many suburbs, 
ranging in population from a few hundred to several thousand, 
all of them directly tributary to the city transit lines. The 
suburbs are growing rapidly, and it is the company's intention 
to increase its suburban track mileage as fast as the conditions 
render it desirable. 

Table No. II on the opposite page is a combination operating 
report of all the lines now comprising the Philadelphia Rapid 
Transit system. 

From 1897 to 1902 the gross earnings show an increase of 
35 per cent and the operating expenses an increase of 29 per 
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MARKET STREET, LOOKING EAST FROM CITY HALL 

cent. An analysis gives the distribution of operating expenses 
shown in Table No. III for the years 1901 and 1902 : 

TABLE NO. 111.-ANALYSIS OF OPERATING E XPENSES, 
1901 AND 1902 

Items 
General expenses . ....... . 
Transportation expenses . . 
Maintenance of way and 

buildings . ... .... . ..... . 
Maintenance of equipment 

1901 
$964,993 

3,479,842 

696,375 
694,975 

Per cent 
of total 

16.54 
59.62 

1 r.93 
11.91 

Total. .. ..... . .. .. . .. .. $5,836,185 100 

P er cent 
of total 

16.6o 
58.35 

1902 
$1,063,034 

3,735,666 

790,909 12 35 
81 2,729 12 70 

$6,402,338 100 

The percentage of operating expenses to gross receipts was 
43.4 per cent in 1901 and 45.1 per cent in 1902. To show 
how these figures compare with roads in other citie s T able 
No. IV on page 475 is given: 

Owing to the difference in prevailing conditions comparisons 
of this kind are not of great va lue unless accompanied by a full 
explanation of those features which influence the receipts and 
expenditures. The figures, however, furni sh food for thought 
and investigation, and are submitted because they may be made 
the subject of an interesting inquiry by anyone who w ishes 
to follow them up. 

DEP RECI ATIO N R ESERVE 

This company is one of the few that charges off a t £tated 
periods certain amounts for depreciation and places them in a 
re8erve fund. In 1898 President Parsons inaugurated the plan 
and has since continued it regula rly. O ut of the g ross earnings 
6¼ per cent is placed in reserve fo r deprecia ti on of roadway 
and track, 5 per cent for depreciation of powe r plant, and 3 per 
cent for the payment of damage or accident claims. I t has been 
found that under ordinary conditions these amounts a re suf­
ficient to cover the purpose for which they a re intended. T he 

TABLE :--' 0. IL- STATEMENT OF PASSE NGER EA RNI NGS, OTIIER IX CO1IE, TOT,\L GR OSS EA RNINGS, OP ERATI NG EXPENSES, 

LI CE NSES AND TAXES, FIX ED CH AR GES AN D NET I NC O ME- 1897 TO 19,12, I NCLUSIVE 

From R&de,s, I 
Gross Operating Licen,es and Fixed Charges Net income P assengers Misce lla neous Earnings Expense Taxes 

.. 
1897 .... . ........ . ... ......... ... $10,381,0 15 $99,631 $ 10,480,646 $4,949,850 $9 13,390 $5,469,341 *$85 r,935 
1898 ..... . .......... ..... ....... . 10,860,:;4, 110,895 10,971,438 4,456,375 894, 737 5,595,704 24,62r 
1899 .......... . . . ....... . .... ... . II,793,858 242,409 12,036,266 4,793,366 991, 101 5, 6.H,726 617,073 
1900 . ..................... . . .. . ... 12,996,291 253,528 13,249,819 5,624,898 1,023,266 5,663,634 9 ,8,021 
1901 .... ~ ..... ... .. . ····· ····· ... 13,269,465 162,215 13,431,681 5,836,185 1,029,963 5,704, 265 861,266 
1902 ........ .. . .. .. . . .. .. .. . ...... 13,969, 233 148,925 14,118,158 6,402,338 903,842 5,733,940 1,078,039 

* Dt' fi ci t 
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advisability of establishing a reserve fond to cover depreciation 
is generally conceded by railway accountants, managers and 
fi nanciers ; but the concession, freely made, usually has behind 
it the mental reservation : " It is a good thing. We would like 
to do it if we were able, but just now we need our funds so 
badly for dividends and betterments tha t we must wait for 
better times before we create a deprecia tion reserve." A nd 
the generally conceded good thing with most ra ilroads still 
r emains an iridescent dream. T here is a general impression 
that only those roads most favorably si tuated can a fford to 
indulge in the lux ury of a reserve fund to cover depreciation, 
but conserva tive business methods are fo rcing this question to 

only between the tracks and for I ft. on either side, and the 
Philadelphia requirement that the company must pave from 
curb .to curb appears in the nature of an additional tax. In 
the company's books, however, this expense is charged to main­
tenance of way and not to taxes. The amount of indirect taxes, 
such as that just mentioned, the removal of snow and ice, the 
free transportation of policemen, firemen and city officials is 
difficult to compute, but it amounts to a large sum each year. 
When added to the $900,000 or $1,000,000 direct taxes per 
annum paid to the city and State, it probably makes this com­
pany the largest single taxpayer in the city of Philadelphia. 
Over $3,000 taxes for every day in the year is a large sum for 

one corporation to pay "to help maintain the 
government. It should, in fairness, entitle the 
company to just and equitable treatment by 
the public, if not to the right of some voice in 
the conduct of the government which controls 
the expenditure of public money. It should 
be remembered that these taxes in the aggre­
gate amount to over 8 per cent of the com-

CHESTNU T STREET, LOOKI NG EAST FROM BROAD STREET 

. pany's gross earnings-an amount larger 
than is paid to the stockholders and bond­
holders whose capital is invested in the prop­
erty. Fortunately, the taxes must be paid 
before the stock and bondholders are given 
any consideration. It would seem, therefore, 
that with practically a guaranteed interest in 
the company's earnings of over 8 per cent per 
annum the city and State becomes a silent but 
not a modest partn<:r in the business. It might 
be interesting in any large city to take from 
the assessment rolls of several years ago the 
valuation and the taxes paid on suburban real 
estate, and then compare this valuation and 
tax with the present time to show what the 
operation of the railroad company's suburban 
lines ( often conducted for years at an actual 
loss ) has contributed to the city treasury from 
increased valuation: At this time, when the 
tendency throughout the country is to impose 
fresh and unjust burdens of taxation on the 
railway corporations, the examples that are 
furnished from time to time showing that 
street railways are already too heavily as­
sessed should not be lost sight of. It is well 
understood that all taxation is unpopular. 

the front, and it may be expected that more roads will even­
tually adopt the plan. 

TAXES 

In the matter of taxes the company appears to be doing its 
fu ll duty to the city and State. In addi t ion to the requirement 
that it shall stand the expense of paving from curb to curb on 
a ll streets in which it operates, it a lso pays to th e city an annual 
car license of $50 fo r each car which it opera tes; a lso an extra 
license of $50 on all cars which cross the Girard Avenue, South 
Street, W alnut Street and Gray's Ferry Bridges over the 
Schuylkill River. T hese licenses fu rthermore must be dis­
played in each car, subj ect to the inspection of the city authori­
t ies at a ll times. 

T he company also pays on a number of the underlying com­
panies a tax of 6 per cent on a ll dividends in excess of 6 per 
cent paid by these companies during the year. There is also 
a real estate tax: of $1.85 on each $100 of valuation of power 
houses, car houses, etc., owned by the company. 

To the State the company pays a tax of one-eighth of 1 per 
cent on its gross rece ipts, a tax of 5 mills on the appraised 
valuation of its capital stock, and 4 mills on the value of all 
bonds issued by the companies. 

In nearly all other cities the companies are required to pave 

Legislatures and City Councils, for this reason, seek 'to dis­
t ribute the burden upon as few shoulders as possible and to 
favor individuals at the expense of the corporations. 

INSURANCE 

The insurance features of this company are decidedly unique 
and full details are of interest. 

Immediately upon the formation of the Union Traction Com­
pany in 1895 the directors thought it advisable to set aside a 
certa in amount of their original capital, to be invested for a 
nucleus, from which to start a fire insurance fund, in which to 
insure the properties and cars of their company. Accordingly, 
$250,000 were set aside which were invested in the securities 
of the underlying companies. 

A n effort was then made with the lessor companies to induce 
them to accept the fund as sufficient guarantee for the clause 
in their lease, which compelled the lessee company to insure 
their properties in fire insurance companies acceptable to them. 
A fter considerable delay and negotiations all of the various 
lessor companies agreed to accept the fund as sufficient guar­
antee for the clauses above referred to. A statement was then 
made showing the amount of premium which the company 
would naturally have to pay to insurance companies had they 
insured its properties, and one-twelfth of this amount was 
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TABLE NO. IV.-STATEMENT OF PERCENTAGE OPERATING COST TO GROSS EARNINGS AND DISTRIBUTION OF OPERATING 
EXPENSES OF VARIOUS RAILROADS , 

NAME OF ROAD 

Manhattan Elevated Ry •• •••••....•.••.•••••. • - -·········· -·-­
Boston Elevated Ry ••.••••••••••• ·-··-··-------·-·-_--··· -·· ·-· 
Consolidated Traetion Co., Pittsburg ••••••••• - ______________ -··· 
Rochester Railway Co····- ---··--··- --- __ __ --··--_---·· ______ _ 
Syraeuse Rapid Transit Co ••. _ ··-·-·-· ·-·-· -···-- ____ -···-- -·· 

i~r~~t~1:~Ji:~1;~~~ ~~~:= ==~== ::: : === =:=~==== ~ = =~ ==:=: === Massaehusetts Eleetric Co's. fsoscon,____ ··-· ··-· ···- ____ . -···-

~n~f:::itJ°j~Jr~!~~io;C~~~~-a.1~.: :::: :: : : : :==:= =::: =: = =:: =::: 
Metropolitan We:-t Side L. Co., Chicago_-··- ________ ---·····-- __ 

Milwaukee Eleccrie Ry. & Light Co •• •• •···-·----- --- ----------·1 ~~~1:~:~i~:~~c!ZH:::::::::::::::::~:::::::::::::::::::: 

1901 
Gross Receipts 

$10,253,271 
10,869,495 
3,279,189 
1,000,259 

621,299 
3,173,976 

12,135,539 
14,720,767 
5,778J33 
3,092,016 
8,158,810 
1,753,318 
2,442,34~ 
5,783,912 
2,296,898 
1,507,293 

Operating 
Expenses"' 

$5,253,229 
7,336,5\!7 
1 362 565 

'w5:551 
340,830 

1,415,452 
7 216 008 
6;755:m 
3,915,4'6 
1,587,407 
3,942.194 

737,210 
1,185,534 
3,692,400 
1,265,953 

818,328 

Per Cent 

51.2 
67.5 
41.6 
60.5 
54.8 
44.6 
59.4 
45.9 
67.7 
51.0 
48.3 
42.0 
48.5 
63.8 
55.1 
54.2 

Per Cent. of Total Operating Expenses 

General Conducting M~ntenadce Maintenance 
Expenses Transport'n Str~::re Equipment 

6.34 75.89 6.88 10.89 
9.51 68.86 1196 9.67 

19.82 63.55 5.68 10.1!5 
8.RO 61.85 12.17 17.18 

18.49 ii2.35 3.89 15.27 
20.14 61.08 6.08 lt.70 
22.40 59 99 5.25 12.36 

Not ~vailable 

* F xclu,ive of ta.xes 

set aside monthly and a check drawn and placed to the 
credit of the fire insurance fund. From time to time the 
amount accumulated in this way was invested in securities, 
such as Philadelphia Traction stock, Electric & People's 4 per 
cent stock trust certificates and first mortgages on real estate 
of a number of the underlying companies, on which the operat­
ing company was obliged to pay the interest. These mortgages 
were assigned from time to time by the holders to the operating 
company and have been placed in the insurance fund. 

Various losses have been paid out of this fund, aggregating 
$75,372.26, and there is to-day in the fund upwards of $1,000,-
000. The company, however, considers it prudent to carry in­
surances on some of the extra hazardous risks, such as prop­
erties in the extreme suburbs. 

In order to prevent the possibility of fires the company em­
ploys two inspectors, whose duty is to continually circulate 
among the various properties and report the condition in which 
they are found, as to their cleanliness and whether there are 
any hazardous risks which should be overcome. These men 
make inspections at all hours of the day and night, have access 
to all properties of the company, and their reports are for­
warded each morning to the general manager, who calls at­
tention of the heads of the departments to any irregularities 
which are discovered and which are immediately corrected. 

In addition to these rigid inspections once every six months 
a surveyor, who is employed by some of the largest and most 
influential insurance companies in the city, is employed at so 
much per day, to make an independent inspection of all of the 
properties. His reports are used to check up the work of the 
inspectors employed daily by the company, and to call their 
attention to any oversight and irregularity. His recommenda­
tions are followed out as to any matters which he considers 
advisable, in order to overcome as much as possible the likeli­
hood of fire. The salaries of these inspectors and any printing, 
etc., necessary in connection with the department is charged 
directly to the department. 

Herewith is printed a copy of the blank which is turned in 
daily by the inspectors. An accurate record of all of these 
reports is kept in book form and reviewed from time to time, 
with a view of securing better results. 

The questions on the report to be answered by the inspector 
gives an excellent idea of the thoroughness with whi ch the 
inspection must be made: 

REPORT OF F IRE INSURANCE INSPECTOR 

On property at ......................................... .............. .... . ....... . 
Philadelp11 ia, ...................... rn0-

1. In what eondition is this property? 
2. W er e all trolley poles pulled off wire? 
3. How many fire b11ckets are there? 
4. W ere all buckets filled and in their proper places? 
5. W ere any fire buckets used for other purposes? 
6. Are all buckets used for fire painted? 
7. Did you see any waste lyi.ng around loose? 

8. Are there sufficient cans to take care of wa,t e? 
9. Is there any dirt, 1 ubbish or shavings? If so, where ? 

10. Did you see any gasolin e, or gasolin e torches? 
11. Did you notice anything on the cars that would be likely t o cause fire? 
12. vVhere are the oi ls and grease kept? 
13. Is the building t hey are in fireproof? 
14. If not , what precat,tions are taken to avoid fire? 
15. Are a ll the hydrants in good condition? 
16. Did you try any oi them? How many? 
17. Is th e hose properly conn ected to hydrant? 
18. Is the hose in good conditio.n? 
19. How many hydrant3 are there? 
20. How much hose? 
21. Is th ere a storeroom at the building? 
22. I s it kept clean? 
23. Are there any prec,,utions taken in storeroom to avoid fire? 
24. What are they? 
25. Is there a stable a~ this building? 
26. Is it kept clean? 
27. Is smoking allowed in the stable? 
28. Are any precautions taken to avoid fire? w-hat are they? 
29. Can you suggest any improvements that would reduce the possibility 

of fire? 1 i _; 
30. How is building heated? 
31. Are stoves in good order and safe? 
32. Where is coal and wood kept? 
33. What is done with ashes? 
34. Are any steam pipe.; in rnntact with wood? 
35. Are stacks safe where they go through roof? 

. 36. What material are stacks and chimneys? 
37. Are chimneys in good condition? 
38. How is the buildin['," lighted? Arc, k erosene 01· incandescent? 
39. Are any of the lights or wires obstructed or in contact with other 

wires? 
40. Has any wire :ome loose from its proper fastening? 
41. Are the light switches in ,, safe condition, or would the melting of any 

fu ses expose any light inflammaule material? 
42. Are the car pits clean ? 
43. Are the boiler settings in good condition; are the boiler tops elean? 
44. Are fo rges and furnaces securely arranged? 
45. Where ar e th e swef.pings kept; is waste-paper removed from them? 
46. How are the employees' clothes closets constructed, of what material? 

Are they open near the t op? 
47. Are they in close proximity to any woodwork? 
48. Is the rule that all overalls or clothes should be k ept su spended strictly 

enforced, and that they ar e not all owed on the floors or be kept rolled un 
un der ben ches or in t h ~ lower portions of the closet s? 
49. Are there any painters' clothes, or did you n otice any clothes soiled with 

paint about? 
50. Are any rooms or portion s of the premises not used? Are such portions 

kept locked, and wh aL is their conditon? 
51. Is th ere danger of fire from any outside sources? If so, what d oes it 

con sist of, and bow close are such sources located? 
General r emark s : 

Inspector. 

CAR EQUIPMENT 

The total car equipment owned by the company is given in 
Table No. V for the years 1897 to 1902 inclusive: 
TABLE NO. V.- STATEMENT SHOWING NUMBER OF OPEN AND 

CLOSED CARS OWNED F'OR STX YEARS 

Single -truck. closed . .. . 
Double-truck, closed .. . 
Si ngle-truck, open ..... . 
Double-truck, open ... . . 
Miscetlaneom ......... . 

1897 1898 1899 1900 
1478 1570 157r 156, 

4 4 8 8 
1087 Il52 II94 11~6 

244 
4 16o 

247 

2977 

2--1-3 270 

3157 

r901 
r267 
,100 

1076 
160 
270 

1902 
TI9T 

55--1-
' 1077 

160 
'.WI 
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The closed car equipment is in three classes, viz.: 18-ft and -
20-ft. bodies mounted on single trucks, 24-ft. bodies mounted 

by removing the sash and stowing them away for the season. 
T he sash are made interchangeable so that one sash will fit 

any window. The ventilator sash of the moni-
to r deck are made to swing open at the ends, 
and the open end may be changed to suit the 
direction of the moving car by turning the rod 
inside the car. T he method of ventil ating to­
ward the rear of the car avoids obj ectionable 
drafts of cold a ir. T he standard car is mounted 
on Brill 27-G t rucks with four General E lec­
t ric 800-motors, K-12 cont roll ers, Chri stensen 
air · brakes ( motor compressors), in addition 
to the ordinary hand brakes, P hiladelphia 
Rapid T ransit Company's specia l sand boxes, 
General E lectri c automati c circuit breakers, 
Noark fuse boxes, Meeker and International 
register s. T here a re now 714 double-track 
cars ( 55-4 closed and 160 open ), the most of 
whi ch are equipped according to the standard. 

· .,, · · Not many companies have so many cars ~r~f~~ ~?~~: ·'!'¼ ~z--25 equipped with air brakes. 
T he u91 single-truck closed cars are about 

STA N DARD SEl\11 CONVERTIBLE DOUBLE-T R UCK CAR evenly div ided between 18-ft. and 20-ft. bodies. 

INTERIOR STANDARD SEMI-CONVERTIBLE DOUBLE-TRUCK CAR 

on Drill maximum traction trucks, and 28-ft. bodies mounted 
on Brill 27-G trucks. The change in the relative proportions 
of si ngl e and double truck open and closed cars which com­
menced in 1900 was continued in 1901 and 1902. All new cars 
purchased have been of the double-truck type. Many of the 
singl e-truck cars were spliced and made into double-truck cars. 
Fifty new double-truck semi-convertible cars are now on order 
and some of them h ave al ready been delivered. 

The standard adopted is a double-truck semi-convertible 28-ft. 
body, 38 ft. over all. It may be converted into a partly open car 

TABLE NO. Vl. - l\lOTO R AN D TRUCK EQUI P MENT OF PHILA­
DELl'HIA I{~\PID TRANSIT COMPANY 

Motors Ccntrollers Trucks 
G. E . 800 . . 4242 K .. .. ...... 1596 Brill single .. ...... 56 
G. E . IOoo. 14 K2 ........ . 2822 Brill max. traction .. 486 
G. E . 1200. IO K10 ........ 330 Brill 27G .... ...... 315 
W'h'e 3 .... 1870 Kn ........ 190 McGuire ........... 205 
\V'h'e 12A. 140 Kr2 ........ 450 Peckham .......... n90 
W'h' e 56 . . 300 K. R....... 13 Bemis single ....... 958 
Lorain. . . . 334 Lorain ..... 200 Bemis double. . . . . . IO 

W'h'e ''G" .. 684 Curtiss .... .. ..... 134 
W 'h'c 28 . . .. 270 Lewis & Fowler.... 17 
W 'h'c " D"... 37 P.R.T.Co.'s special 141 

Miscellaneous. . . . . 9 

Total. . ; .69IO Total. .. . .. 6592 Total. . .... .... ... 3521 

T he 1077 single-truck open cars have bodies averaging about 
30 ft. T he motor equipment on these cars is divided between 
\Vestinghouse No. 3, No. 56, No. 12-A and Lorain, and the 

INTERIOR SINGLE-TRUCK CAR 

SINGLE-TRUCK CAR 

controll er and truck equipment is considerably mixed, as might 
be expected where so many independent roads are consolidated 
under one management. 

The number of motors, controllers and trucks of the different 
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kinds owned by the company ts given 111 Table No. VI, and 
needs no comment. 

The expense per annum of the maintenance of equipment for 
six years is given in Table No. VII: 

TABLE NO. VIL-EXPENSE OF MAINTENANCE OF EQUIPMENT, 
SIX YEARS, SHOWING AVERAGE PER CAR PER ANNUM 

Average per car 
Year Cars Cost per annum 
1897.. . . . . . . . . . . . . . . . . . . . . . . 2,817 $575,063 $204 
1898....................... . 2,977 398,504 134 
1899. . . . . . . . . . . . . . . . . . . . . . . . 3,016 449,252 149 
1900 ........................ 3,157 560,681 178 
1901..... . . . . . . . . . . . . . . . . . . . 3,082 552,119 179 
1902. . . . . . . . . . . . . . . . . . . . . . . . 3,283 662,366 202 

If it can be considered fair to divide the number of cars 
owned into the cost of maintenance the column showing the 
average cost of maintenance per car per annum may be said 
to be approximately correct. In the event that any considerable 
number of the cars owned were withheld from service and 
stored during the year, thus becoming practically obsolete, the 
average cost per car per annum would not, of course, represent 
the actual operating equipment. The result, as shown, to say 
the least, is interesting. 

The distinguishing feature of the car equipment is that none 
of the closed cars is provided wi th heaters. T here are prob­
ably not more th an thirty clays during the entire wi nte r season 
in Philadelphia when real cold weather is experienced. It is 
an open question among the traveling publi c whether the dis­
comfort of overheated cars for the greater part of the season 
does not exceed th at of the absence of heat on a few cold days. 

In the nex t issue the general traffic conditions of P hiladel­
phia will be taken up. 

-----+♦----

SHARON TERMINAL STATION 

The Youngstown & Sharon Street Railway Company, of 
Youngstown, Ohio, has erected at its Sharon terminal a hand­
some freight and passenger station, which shows interesting 
details. The building is a two-story buff brick, 107 ft. long 

- +---- z.o·- r -------

q-,o· -1~ ,.· -~: - 5<> 

!--- - - -+-------- .H. o·----------++-M 

unloaded directly from the car to th e pla t fo rm. T here is a lso 
space for a driveway alongside the track, which enables teams 
to load to the car or platform. 

The rear of the second floor is given up to the employees. 
There are lockers for all the men, with tables, chairs and a 
pool table, recently presented to the men by the general man-

HEADQUARTERS OF TH E V.\LLEY RAILWAY 

ager. The entrance to the offices is at the side, and on the 
right-hand side, as the men enter, is posted the bulletin board 
for the Valley Division. T he bui lding is heated by natural 
gas. It was designed after plans and specifications prepared 
by Sanderson & Porter, engineers for the Youngstown & 
Sharon Street Railway Company. The general plan of the 
first floor of the building is presented herewith. 

T he roads using the station are the Valley Street Railway, 
the Sharon & vVheatland Street Railway, the Sharon & New 
Castle Street Railway and the Youngstown & Sharon Street 
Railway, which are a ll ied properties. The freight business on 

PL\N OF OFFICE 13UlLDING AND DEPOT OF ELECTRIC ROADS 1\ T SHARON, PA. 

and 30 ft. wide. The interior finish is Georgia pine. Below 
the wainscoting is cement, which is painted, and wall s which 
are plastered and painted white so as to give a bright appear­
ance to the rooms. The front portion is devoted to waiting 
room with office for ticket agent and checkers and office for the 
lighting department of the company. In the rear are the 
offices of the general superintendent and the divi sion super­
intendent and the supply department. In the rear of the lmild­
ing is a large freight department wi th office, ancl a platform of 
good size for loading and unloading freight. A spur from the 
street runs at the side of the platform so that freight may be 

these roads is developing rapidly, and they handle prac ti cally 
everything that a steam road carries. 

I n a letter to the employees of the St. Loui s, S t. Charl es & 
Western Railway Company, James D. Houseman, president nf 
the company, calls attention to the fact that th ere has not been 
a damage suit against the road during the year 1902, and he 
thanks the employees for having done their d11ty. Ile add s that 
not one of the accidents which happened on the road during 
1902 can be attributed to neglect of duty. 
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SNOW FIGHTING IN BUFFALO 

Probably as severe conditions exist in the vicinity of Buffalo 
during the winter as in any other section of the country, and 
it is certain that the International Railway Company, of Buf­
falo, has taken as great, i f not greater, precauti ons against 
having its lines tied up by snow as any other electric railway. 

ONE OF THE SI NGL E-TRUCK PLOWS 

T he art of snow fighting in Buffalo has been reduced to almost 
a n exact scie nce, and during the heaviest storm s of the last 
winter the management has been extremely successful in keep­
ing its cars on their regular schedule. T he International Rail­
way Company includes among its subsidiary companies the 
Buffa lo R ailway Company, the Buffalo & N iagara Falls E lec­
tric Railway, the Buffalo & Lockport Railway, the Lockport & 
Olcott Railway and the Niagara Falls & Suspension Bridge 
Railway, so that it has both city and interurban conditions to 
contend with, and a great variety of equipment is required in 
carrying out th e methods which have been adopted for securing 
an open track on all the lines at all times. Some fifty-two di s­
tinct pieces of apparatus are in commission during the winter, 
and at times nearly all of them are out upon the road. 

For ordinary snow fa lls and city work genera lly there a re 
twenty- fiv e plows of the type shown in the illustration and 

LARGE PLOW CLEANING ONE TRALK AND GIVING WID E 
ROADWAY 

thirteen of a similar type, though somewhat smaller. These 
two types of plows are designated by their colors, the larger 
ones being painted reel and the smaller green. By this method 
an inspector on any part of the road can call out the type of 
apparatus required on hi s section, and in riding over the sys­
tem the superintendent can tell at a glance what sort of ap­
paratus is being used. During the bad weather sweepers are 
used to keep the tracks clear of slush and light snow falls, and 

two double-ended Thomson-Houston sweepers with revolving 
brushes are operated for this purpose. The company has built 
a t its own shops, under the Ruggles patents, seven rotary 
plows of the type shown in the illustration. These plows are 
double-ended with single trucks. They are equipped with moo­
General E lec tric motors on the axles and with 800-General 
E lec tric motors on the fly ers and vanes. These plows are about 

LARGE PLOW FOR CLEANING TWO TRACKS AT ONCE 

25 ft. over all and 7 ft. 3 ins. wide. The headlight and gong are 
placed upon the front of the plow, as shown. There is one 
other rotary plow of peculiar construction which is also illus­
trated. This plow has revolving vanes in front, somewhat 
similar to the Ruggles construction except that they are in sets 
of two double and two single vanes, as can be seen from the cut. 
A peculiarity of this plow is that its body revolves on a vertical 
axis, so that the front can be swung out to one side of the road 
and cut away a high drift to a considerable distance from the 
track. In addition to the apparatus mentioned, the company 
operates two Taunton plows and one Lancaster of the ordinary 
type, these three plows being painted yellow. The equipment 
of all the snow plows, with but few exceptions, consists of 57-
General Electric motors, the standard type of motor now in use 
on the road. 

The most interesting piece of snow-fighting apparatus, how-

-c -------------
_ _2..:...___::.20 __ ;:....:. 

Front \'icw End View 
Strut &,ilwau Journal 

DETA ILS OF FRONT OF LARGE PLOW 

ever, which is being used in Buffalo is a large double-truck 
plow which was designed and built by the company. This is 
an evolution from an experiment tried last year, and which 
proved so successful that a more perfect model was made for 
this season's operation. A plow was made last year consisting 
of little more than a flat car, with a nose at each end sloping at 
opposite angles and a long vane near the middle which could 
be swung out to a considerable distance at the side. Very little 
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protection was afforded the operators of this plow, only a shield 
being provided in front of the motorman. The prevailing wind 
in Buffalo is toward the Niagara River and the lake, that is an 
east wind, and it was found that in operating a plow which 
threw the snow to the right in going north it was very liable 

siderably longer than the other side, the angle of the faces bei ng 
about 45 <legs. On the longest side the plow is 34 ft. IO ins. 
long, and on the shorter one it is 22 ft. 2 ins. long. The under­
framing is made of four heavy sill s, the outside sills being s¼ 
ins. x II ins., and the center sills 6 ins. x 7¾ ins. T he ends 
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SIDE E LEVATION OF LARGE PLOW 

I ,_ 

ff :-"'· ( 
PLAN OF LARGE PLOW. SHOWI NG PECULIAR CONSTRUCTION OF ENDS 

to drift back again immediately after the passing of the plow. 
The experiment was made, therefore, with the new piece of 
apparatus to throw the snow from the east track directly onto 
the other track by the nose of the plow and to throw it to the 
west side of the other track by the wing. T his, of course, 
necessitated the use of both tracks and the stopping of the plow 
when a car was passing in the opposite direction, so that the 
wing could be swung back agai nst the side of the plow. The 
experiment was eminently successful, however, and the plow 
shown in detail in the accompanying reproduced drawings was 
constructed. The front faces of thi s plow both slope toward 
the same point, that is, one side of the underframing is con-
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are securely fastened to the sills by heavy angle plates, and the 
frame is thoroughly braced throughout by heavy cross sills and 
¾ -in. tie-rods. The cab is a little bit longer than the shorter 
side of the plow, as shown in the plan. The width of the cab 
is 6 ft. 4 ins. over all, and the height from the bottom of the 
side sills to the top of the roof is 7 ft. IO ins. There are a num­
ber of large windows in the body, the front of which is beveled 
off similar to a vestibule; and as all the motor resistances are 
placed within, the men operating the plow are in no wise un­
comfortable. 

The mechanism for operating the different noses, wings, etc. , 
is extremely simple and efficient, although it is necessary to 

~ ~ ~ . 

~IU U l:,_ ~ 
p = = , I 11 1111 1111 111 --' = ~-- ~-a - -= ---1: 

lyl ~ //;7 \ 
btil~ "'" ;~II 111111 LJlll: -= a --

~b:,, 

have considerable of it, as the parts 
are so heavy that it would be im­
possible to operate them without 
some mechanical means. In ad­
dition to the chains which run from 
the encl of the wing to the two end s 
of the plow, and by which the wing 
is mov ed from one position to the 
other and held steady whi le in opera­
tion, a brace is provided, 5 ft. 2 in s. 
long, whi ch rig idly connects the cen­
ter of the wing while cxternlccl to 
the plow body. T he inside end of 
the wing is a ttached to a heavy sill 
whi ch slides upon a 3-in. vertical 
holt at the side of the ca r. T hi s axi s 
for the wing is heavily braced hy 
means of two iron braces, 1 in. x 6 
in., running to the center and op­
posite side of the untlerf raming and 
reinforced by vertkal braces. T hi s 
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gives a construction which is substantial enough to withstand 
the effect of the great leverage necessarily brought to bear on 
the end of the wing, which not only has to remove the new snow 
from the other track but has to throw the snow removed by the 
nose to one side. Both the nose and w ing have several inches 
of vertica l play in order that different depths of snow can be 
handled successfully. The wing, of course, slides vertically on 

-----
ROTARY WITH REVOLVING BODY 

its axis, a chain and windlass being provided at the inside encl, 
and a wi ndlass, block and tackle at the outside encl. T hese 
windlasses are operated by vertical hand-wheels a t the inside 
of the plow. T he upper part of the nose is sta tionary but the 
lower part is made so as to slip up and down, the lower part of 
the sheet- iron wi th which the nose is faced overlapping the 
joint, as shown in the drawing giving details of the nose. 
Ordinary stee l rails are placed vertically behind the nose, which 
serve as braces and guides and give the desired rigidity to the 
movable lower part. T he nose is raised and lowered by cha ins 

STANDARD ROTARY PLOW 

running over pulleys about the level of the cab floor and at­
tached to windlasses at the ends of the cab. It is intended later 
to add an auxiliary wing on the end of the nose, as shown in the 
front view of the details of the nose. This wing has not yet been 
placed in position, although the shaft upon which it will be 
hinged may be seen in the general view of the car. Some of 
the other plows on the system are equipped with wings of this 

descriptio~, and are g1vmg excellent service in clearing the 
"devil strip" between the tracks, w hich in Buffalo is somewhat 
narrower than is the ordinary practice. The plow is equipped 
with four General Electric 57 motors and Christensen air 
brakes. 

A lthough, of course, this type of plow has been designed 
especially for use on the interurban lines near Buffalo, its 
adoption might well be made on other roads. It is intended 
especially for clearing the tracks of snow where the wind comes 
from one direction only, as is the case in Buffalo. But most 
operators of interurban lines know that this condition is by no 
means peculiar to Buffalo, as observation has shown in many 
cases that the snow drifts almost a lways in the same direction 
on a given line. The plow is being given a very severe test 
thi s winter, and the results so far have been even better than 
were hoped for. 

----♦-----

HEATING AND VENTILATING OF RAILROAD SHOPS * 

DY J. I. LYLE, 1\1. E. 

As time progresses our standards for comparison are being 
constantly changed, being ever carried higher and higher and 
nearer the ideal. Things that filled our hearts with delight a 
few years ago on account of their excellency are to-day being 
discarded for something better and more up to date. This is 
especially true in a ll branches of engineering. To-day we de­
mand the best, knowing that in all likelihood it will be sur­
p;:i.ssed by something st ill better in only a short time. 

I very vividly remember, while serving my apprenticeship 
as a machinist in a railroad shop, the temperature in the shop 
often dropped below 40 <legs. and frequently to freezing if the 
outside weather was within 15 <legs. of zero. vVith a tempera­
tl!re of 40 <legs. a workman's hands become numb and it is 
almost impossible to do good work with hand tools. This shop, 
a large well-arranged brick structure, was well equipped in 
every way except with large traveling cranes and a heating 
system. It was considered by those in charge as being amply 
heated with an overhead direct steam system. The employees, 
instead of working to keep warm, as a rule chose to loaf to keep 
warm, and I do not believe that the amount of work produced 
on such cold days, when estimated very conservatively, 
amounted to more than 75 per cent to So per cent of the normal 
output. In thi s building there were about I 50 employees, earn­
ing approximately $250 per day, considering, however, the out­
put to be 85 per cent, the los s on cold days amounted to some­
thing like $37.50. 

A n efficient heating plant for this shop would cost about 
$3,750 complete. vVithout considering the cost of steam, of 
which there was plenty of exhaust going to waste, allowing 6 
per cent as interest on the cost, 5 per cent for depreciation, and 
r per cent for repairs and painting, making a liberal total of 12 

per cent or $450 per year as the amount that the cost of the 
heating plant should earn. \Vi th the conditions mentioned it 
,\'Ould take only twelve days with the thermometer below 15 
degs. above zero to make the expenditure a paying investment. 
I do not mention the case to convince anyone here of the 
necessity of properly heating a shop, as that point is thoroughly 
understood in this country as being economical as well as a 
humane factor in manufacturing, but rather to show the ad­
vancement of the requirements along this line during the last 
few years. 

The conditions in the plant existed only a few years ago. 
still it does not represent a modern railroad shop, for rail­
road officials and engineers as a class to-day lead the proces­
sion in an endeavor to procure the best and most ecqnomical 
plants. Practically all railroad shops have exhaust steam from 

* Paper presented before the New York Railroad Club, March 20, 1903. 
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shop and electric lighting engines and air compressors which 
is available for heating, so any system not adapted to the eco­
nomical use of exhaust steam should not receive serious consid­
eration. In considering the advisability of utilizing exhaust 
steam and returning the water of condensation to boilers, the 
questions of back pressure and cylinder oil carried over with 
the steam should not be overlooked. Oil carried over into the 
heating system works through the stuffing boxes of valves, 
chokes the air vents, and acts as an insulator, materially re­
ducing the efficiency of the heating apparatus. Oil in the feed 
water for boilers results in priming, reducing the efficiency of 
the boilers, and increases the cost of repairs, due to leaks and 
otl:er defects. T he ordinary type of separator will remove only 
that portion of the cylinder oil carried over mechanically and 
that portion of the oil vaporized, which in all probability will 
not exceed I per cent, will condense with the steam and return 
to the boilers, and it will be necessary to use feed water filter 
to remove the remaining portion of the oil. A suffici ent amount 
of oil can be removed without any question to make the desira­
bility of utilizing exhaust steam an attractive proposition. 

Regarding the question of back pressure and the minimum 
required for the various systems of heating, it will be found 
that ordinarily 5 lbs. is carried on most installations, and while 
this could be reduced in moderate weather, the general practice 
is to establish this as the minimum and increase the pressure 
in extremely cold weather. With a carefully designed plant, 
however, this is higher than should be necessary unless there 
are some adverse conditions to be met. The minimum pressure 
required for circulation depends more upon a proper propor­
tioning of the supply main, and the distributing branches, than 
upon the return main. The question of expansion of the steam 
and the proper removal of the condensation at the required 
points in the supply main should receive careful consideration. 
A great many plants to-day require a higher pressure to secure 
circulation than would otherwise be necessary had proper 
consideration been given to the dripping of the mains and its 
branches. The fall in pressure, due to rapid condensation, 
small mains and branches, frequently do not receive the con­
sideration it is entitled to, to secure maximum results. 

Wherever possible, the use of traps in return lines should 
be avoided, as a pump and receiver or the boiler feed pump 
controlled by a pump governor make the best kind of trap. By 
the use of one of the so-called "vacuum" systems, described 
below, exhaust steam can be circulated without back pressure 
on the engines, thereby procuring increased efficiency of the 
engines and at the same time procuring maximum results from 
the heating surface, owing to the removal of all air trapped in 
the system. The Webster system, which maintains a vacuum 
upon the return line by means of a steam pump, use thermo­
static traps and valves on the drips and returns of the various 
units to prevent the steam passing to the return line and to 
c1llow air and water to pass freely. The Paul sys tem is an 
auxiliary attachment for the separate removal of the air from 
the various units by means of a vacuum maintained on a system 
of air piping by the use of a steam ej ector. To procure good 
results from either of these sys tems, extra precaution should 
be taken to have the workmanship on the system the best, as 
leaks .which are very detrimental to the system will not be 
noticed as the leakage will be. 

The three systems adapted to the use of exhaust steam are: 
Direct steam heat, consisting of pipe coils placed a long the 
walls or overhead through the building. 

Second- Direct hot water, where the exhaust steam is used 
in some form of feed water heater to heat the water which is 
circulated either by gravity or a force pump through the direct 
coils in the building. • 

Third-The fan system, where steam coi ls cons1stmg of 
wrought iron pipe are placed on one or more groups and air 
drawn over these coils by a fan and forced into the building. 

The sole advantage of direct steam for shops is its extreme 
simplicity, requiring for its operation the opening and closing 
of a few valves. This feature is a good one, but it is offset by 
the disadvantages of having th e heating surface distributed 
through the shop where it is a lways subj ect to damage from 
many sources. Very often it is difficult to locate the coil sur­
face to procure proper drainage. 

With the installation of overhead cranes in shops covering 
considerable area, and especially those provided with a monitor 
type of roof, it becomes a difficult problem to install a direct 
system of either steam or hot water, and an installation of this 
type frequently requires changes in location of shafting and 
machinery to make room for the required amount of heating 
surface. As a rule, a great deal of glass surface with its high 
condensing influences require a large amount of coil surface 
that cannot be completely installed satisfactorily below win­
dows and between door openings. Coils overhead do not secure 
an equal distribution of heat satisfactorily, and while the fan­
like effect is obtained from the pulleys and belts when the plant 
is in operation, during the time the plant is idle the bulk of the 
heat is where it is least required. Often to secure a perfect 
circulating system it becomes necessary to install a considerable 
amount of trenching. Trenching as far as practicable should 
be eliminated from shops, as it becomes a pocket for the col­
lection of dust, waste, etc., and not infrequently becomes full 
of water from leaks and its close proximity at times to hydraulic 
machinery, testing platforms, etc. 

Direct hot water lays claim to the advantages in comparative 
simplicity and in the control of the temperature, which can be 
effected by controlling the temperature of the water or the 
rapidity of its circulation by means of a circulating pump, by 
lc_,cating the hot water heater between the low-pressure cylinder 
and the condenser where the plant is operating condensing, 
thus utilizing exhaust steam that would otherwise not be avail­
able. On the other side of the balance sheet it has the same 
disadvantages of having the heating surface spread throughout 
the shop subject to injury. The heating surface requires more 
attention and better work in the installation to prevent leaks. 
l t cannot be shut down for any length of time in winter without 
completely draining the system in order to prevent it from 
freezing. Larger pipes are required. Cost of installation is 
greater in most cases than either a direct or blower installatior~. 
F requently coils become short circuited and fail to give the 
required amount of heat. Damage resulting from broken 
fittings, unless immediately discovered, becomes a serious 
proposition in itself. It is necessary, as a rule, to use circulat­
ing pumps in connection with this type of installation, and in 
such cases it has the disadvantage of having moving machinery 
to be cared for. 

The fan system has the advantages of having all the heating 
surface assembled in one place. Nearly a ll the heating surface 
can be set ve rtically, thereby procuring perfect drainage. The 
warm air being forced into the bui lding, a constant circulation 
of the air is maintained, thus heating all portions of the build­
ing more evenly than with any other sys tem. Because of thi s 
forced circulation there is less difference between the tem­
perature of the air near the fl oor and that near the roof, than 
,vhen natural circulation is used. Ventilation of such buildings 
as blacksmith shops and foundri es can be effected. Control of 
th e temperature can be effec ted either by varying the speed of 
the fan or shutting off any number of the heater sections. Its 
dis~dvantages are in having a fan and engine or motor to be 
cared for, and in having larg·e hot air pipes placed overhead. 
which at times are difficult to place, owing to the height of 
b11i ldings, cranes, shafting, etc. The fans installed in the 
various railroad shops differ very materially in their des ign. 
Two types of fan s are used for heating, the di sc or propeller 
type, a11cl the centrifugal or steel-plate type. The latter is use<l 
almost exclusively, as the disc fans, except for very sma ll 111 -
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stallations, have not been a success, owing to thei r inability to 
produce a pressure, which is necessary for the proper distri­
bution of the air through long ducts. With the centrifugal type 
of fan the most economical results for heating are obtained 
when running the fan in coldest weather at a speed so the 
periphery of the wheel will travel at a velocity of approximately 
4500 ft. to 5200 ft. per minute. These velocities, which cor­
respond to ¾-ounce and 1-ounce pressur e per square inch, are 
sufficient to give a positive control of the air to effect the proper 
d istributi on through the ducts. In no part of fan system 
des ign does practice differ so greatly as in construction and 
location of t he hot a ir ducts. Several schemes are used, the 
most common being to construct the ducts of galvanized iron 
and to carry the horizontal runs overhead through the truss 
work, with warm air outlets spaced from 15 ft. to 40 ft. apart, 
these outlets being placed from 8 ft. to 20 ft. above the floor. 

In the early installations the idea was to di stribute very 
thoroughly, through ducts running practically all over th e shop, 
a relatively small volume of a high temperature and to dis­
charge it 6 ft. or 8 ft. above the floor and direct it so it would 
blow on the workmen. T his practice resulted in much adverse 
criti cism of the fan system, as workmen in the line of the dis­
charge were given colds and would be overheated, while those 
not in the direct path would not be heated sufficiently. The 
later practi ce for large shops has been to use large volumes 
oi ai r a t rather low temperatures, and to use much shorter pipes 
and allow the air to travel free in the building fo r some dis­
tance. The outlets are usually from IO ft. to 20 ft. above the 
floor. In thi s design advantage is taken of the fac t that the 
warm a ir discharged high up travels toward the walls where 
it is cooled and becoming heavier falls to the floor, thus the 
walls ass ist the circulation. T he direc tion of the winds largely 
determine the coldest side of a building, and as the temperature 
of the wall will control to a certain extent the air currents, the 
coldest wall will cool the g reatest amount of air, consequently 
the more air wi ll be drawn in that direction. With the older 
i1. stallations of thorough di stribution thi s was not accomplished 
so well, and generally one side of the shop would be better 
heated than the other. A nother advantage in placing the out­
lets high is that no a ir currents are fe lt by the occupants on 
the floor. Heating plants in machine shops are in successful 
operation now where th e air is di scharged 100 ft. to 175 ft. from 
the ends of the bui lding, and in foundries it is blown as far as 
250 ft. 

Masonry of concrete ducts located under the floor with stand­
pipes placed at intervals and extending above the floor from 
8 ft. to 12 ft. , are in many cases used. In the Lake Shore & 
Michigan Southern, Collingwood, Ohio, shops, the underground 
concrete duct is used and connec ted to the hollow steel columns 
supporting the building, which are used for the riser s, dis ­
charging the air about 8 ft. above the floor. Another method 
is used in P hiladelphia & Reading Railroad shops, at Reading, 
Pa. ; no distributing pipes are employed, but the hot air is di s­
charged from the fan into the building overhead, and the air 
returned to the apparatus by means of underground ducts with 
openings located at the floor line and di stributed through the 
shop. 

The velocities of the hot air in the main ducts leading from 
the fans should never be greater than 2500 ft. per minute where 
i~ is possible to use lower velocities, and this velocity should be 
reduced gradually in the different branches so that the air is 
discharged from the outlets at from 800 ft. to 1200 ft. per 
minute. vVhere the outlets are high in large buildings, 1200 ft. 
per minute can be used without any objectionable results; but 
where a thorough distribu tion is desired, and the outlets are 
placed within 6 ft. or 8 ft. from the floor , the velocity of air 
from the outlet s should not be greater than 800 ft. per minute. 

In any shop installation, provision should be made for re­
circul ating the ai r , a lso for the use of cold fresh air from the 

outside of the building. Occasionally it is found that a building 
can be heated easier by using part outside air and part return 
air than to use all return air. This is accounted for in the fol­
lowing way: Where the fan is blowing into and exhausting 
from the building, as in recirculating, the pressure maintained 
in the building is not greater than the outside, so the leakage of 
air around windows, doors and crevices may be very great. 
\i\Thile by the use of a part fresh outside air a slight pressure 
can be maintained and to a large extent prevent this inward 
leakage. In either case cold air will, of course, be entering the 
building, but in the latter case the outside air will pass through 
the heater where it can be heated more economically and easier 
than by mixing it with the heated air in the building as it 
leaks in. This one point is not well understood, and if it was 
better understood heating plants that are to-day not giving 
entire success would be made to give very satisfactory results 
by simply using a portion of outside air through the heater 
instead of using entirely all return air from the building. In 
some cases it is found difficult to maintain uniform tempera­
ture throughout the buildings when using entirely return air, 
because it is difficult to keep the lower strata of air along the 
floor sufficiently warm, though in the upper part of the building 
the temperature may be as high as 80 <legs. or 85 <legs. This 
cold strata will be found in most cases to be caused by leakage 
into the building from the bottom of windows, doors, etc., and 
as this cold air drops to the floor it does not rapidly diffuse with 
t.he warm a ir. During the past winter in several buildings in 
which these conditions were found, by the use of a portion 
of outside air being taken direct into the heater, very satisfac­
tory results were obtained. The natural in-pour of air from the 
bottom of doors, etc. , was overcome and in some instances the 
currents were reversed, causing the floor to remain warm. 
This result was obtained without any change in the steam pres­
sure, speed of apparatus or amount of heater used. 

Various engineers have from time to time endeavored to 
cievelop a formula for determining the capacities of fans under 
all conditions. The majority of these formul~, however, have 
been too complicated to use in everyday practice, and in the 
greater number of cases they also have the disadvantage of not 
being accurate on account of the impossibility of taking into 
account the local conditions of each case. As mentioned before, 
very little reliable data is to be found in any text books on this 
subj ect, for two reasons: First, very few engineers, with the 
exception of fan manufacturers, have had the opportunity of 
tts ting differently constructed fans under various conditions. 
Secondly, because the local conditions under which a fan is to 
be operated have to be taken into account in each instance, and 
thi s can be done only by the experience of the engineer, as no 
hard and fa st rules can be laid down which could be used under 
all conditions. The friction, air pressure, length and size of 
flues, number of turns and their radius and temperatures at 
which the air is to be handled, all enter into the proposition to 
be given consideration. It is on account of this second reason 
that fan manufacurers are so loth to give out data regarding 
their apparatus, fearing that in inexperienced hands due con­
sideration will not be given to local conditions and that their 
fo rmul~ will thus be applied improperly and will reflect on 

them. • 
Nearly , if not all, of the fan manufacturers use empirical 

fo rmul~ for fans under different conditions. The capacity of 
the steel plate centrifugal exhaust fan (inlet on one side only) 
when running under "free delivery" will be given approxi­
mately by the formula: 

C= 1.57 D 2WR 
In which C = capacity in cubic feet per minute. 

D = diameter of the blast wheel in feet. 
W = width of the blast wheel at the periphery in feet. 
R = revolutions per minute. 

By " free delivery" is meant to set the fan in the room and 
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simply draw the air into the inlet and discharge into the same 
room without any piping, thereby avoiding ducts with the at­
tending friction, other than the air passing through the fan. 

In factory buildings, where short pipes of rather large 
diameter are used, thus reducing the friction, " 
the formula C = 1.25 D 2\,VR will be found to 
be approximately correct. With long ducts ter- " 
minating into many small outlets, the capacity 
will reduce from IO per cent to 20 per cent, as 
given by this last formula. 

The delivery or capacity of a fan within " 
the limits used in heating, varies directly as the 
speed of the fan. The pressure produced by the 
fan depends, first, upon the peripheral velocity 
of the blast wheel and varies as the square of 
velocity; second, upon the delivery; third, the 
temperature of the air. The horse-power con­
sumed by a fan depends upon its delivery and 
pressure. It varies directly as the delivery and 
directly as the pressure. Since the delivery 
varies nearly as the speed, the horse-power 
varies nearly as the cube of the speed of the 
fan. By increasing the speed of a fan with 
other conditions remaining constant, the pres- ' 
sure will vary as the square of the speed. vVith 
the speed remaining constant by increasing the 
friction in the ducts, the delivery will be re­
duced and the pressure increased with a re-
duction in horse-power, but the delivery will be 
reduced in greater proportion than the horse-power. For this 
reason it is not good practice to use high velocities or long runs 
of piping where the same can be avoided. In a good installa­
tion with the fan running with a peripheral velocity of 5200 ft. 
per minute (approximately r ounce pressure with air at 62 
degs.), from 2200 cu. ft. to 2500 cu. ft. of air per minute will 
be delivered per horse-power expended. 

By proportioning the fan to meet the severest conditions of 

l<ELATIVE SPEEDS AND CAPACITIES 

weather, ~ay zero or colder, then in moderate weather of 20 

<legs. to 25 <legs. above zero the fan will do the work easily at 
three-fourths the speed; the delivery varying with the speed 
and the horse-power which varies as the cube of the speed will 
be reduced more than one-half, giving 3850 cu. ft. to 4300 cu. ft. 
air delivered per minute per horse-power. As the number of 
zero days during the winter are comparatively few, it will be 

found in the majority of cases that the cost of power to run the 
fans on such days at I-ounce pressure is less than the interest 
on the increased cost of a larger fan designed to operate at a 
slower speed in the severest weather. 

l!l!,001 2-1,000 'l6,00J 311,0'"Jl ... , .. , 
J. 1.1.nE M(. 

CUBIC FE.ET OF AIR PER MINUTE 

CURVES SHOWING POWER REQUIRED TO MOVE AIR 

As to whether a steam engine or electric motor is the better 
for driving the fan depends upon the local conditions. If there 
is not sufficient exhaust steam to do the heating, an engine­
driven fan is the more economical, as its exhaust can be used. 
Of the steam supplied to the engine fully 75 per cent of its heat 
is available for heating, as the cylinder condensation and ex­
pansion will not amount to more than 25 per cent. An engine­
driven fan also has the additional advantage of being inde­

pendent of the electric plant; so the heating 
plant can be operate_d early mornings, nights or 
Sundays when the electric plant is shut down. 
\Vhere there is sufficient amount of exhaust 
steam available for heating, some attention 
should be given to the economy of the fan en­
gine. The way the valves are set on some fan 
engines make their action very much like a 
poor type of reducing valve, as the cut-off is 
often as late as ¾-s troke instead of ¾-stroke, 
which is considered to be good practice for 
high-speed single-valve engines. \iVhere elec­
tric current is constantly avai lable, together 
with sufficient exhaust steam, an electric motor 
is the most convenient and econ;mical, as it is 
probable the electric generating units in such 
cases are large, and consequently more economi­
cal than a small steam engine. If the fan ap­
paratus is placed very far from the source of 
steam supply the condensation in high-pressure 
steam pipes necessary for an engine is an item 
well worth saving. \,\There engines are used it 
is preferable to have them directly connected, 
but belted electric motors are preferabl<." 
wherever possible, because of the large and ex­

pensive motor that is necessary for direct connection on account 
of the slow speed of the fan. 

Of the two curves here shown, one shows the horse-power 
required to move given volume of air at different velocities or 
pressures; the other shows the relative speeds, capacities and 
horse-power and pressures produced by steel-plate centrifugal 
fans. 
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ENGINEERING PRELIMINARIES FOR AN INTERURBAN 
ELECTRIC RAILWAY- IV 

BY ERNEST GONZENBACH 

TRANSl\IISSION LINE 

I have a lready referred to a single transmission line, and by 
this is meant that no duplication whatever is provided. Ex­
perience has shown that to provide a reserve two absolutely 
i11dependent pole lines are necessa ry, and if each fo llows it s 
own route to the end of the line, so much the better. Such 
cl uplicalion is very expensive, and is nol warranted in our case. 
By providing two separate circuits on the same pole line 
nothing is gained. Practically work cannot be clone on one 
line while the other is carrying current, and six wires of small 
size on a pole are more troublesome than three wires of larger 
si ze. In the latter case they can also be spread fart her apar t. 
T he cost of cross-arms, pins an 1 insulators is reduced, and the 
whole line may be made more secure against interference. We 
have provided batteries at stations, and these are able to carry 
the entire load for, say, one hour. With cars in operation a 
h1eman can reach any point on the line and make ordinary 
repairs in le ss than that time. Line troubles are becoming less 
disturbing as the art of line construction is becoming better 
m:derstood, and for the ordinary interurban road with a 
straigh t run and no branches the writer believes that duplica­
tion of lines makes against rather than for good service. 

Vie are g radually emerging from the days when we relig­
iously copied the line const ruction which has served us well in 
city work, and are adopting standards suited to the open cross­
country runs of transmission lines. Poles are being spaced 
farther apart, and in our example are recommended forty per 
mile, or 132 ft. apart. T hey need not be extra tall for such 
spacing, except where passing hoe.ses or crossing highways 
carrying other pole lines. T hey are assumed to h ave a stand­
d rd height of 35 ft. for the D, E & F Railway, except as noted, 
where they may go as high as 50 it. It seems difficult to be­
lieve that lines have actually been constructed with poles 80 ft. 
apart and 4 0 ft. high in open cross-country work, yet such is the 
case in at least one r ecent install ation. T he tendency of the 
fn lure wi ll no doubt be towards longer spans and po%ibly steel 
lowers in place of poles. 

It is a good investment lo tamp poles well to with in r ft. of 
surface, and after a ll pole work has been fini shed to fill around 
the pole with a good grade of concrete. T hi s stiffens the work 
and insures longer life of the pole. \Vhen properl y hancllecl the 
cost of thi s concrete top dressing :1eed not exceed $r per pole. 

Pins for se,·eral years past have been made of wood. often 
l>l)i led in paraffin e and otherwise prepared, on th e assumption 
tha t they should form part of the insulation. T his practi ce is 
now gradually being abandoned and pins ancl cross-arms a re 
nol so much designed to be insulators as they were fo rmerly. 
T he insulation is being put where it belongs, in the insul ator. 
T he latter are now made of porcela in fo r most transmission 
plants and are easy to obtain for voltages as high as 33,000, but 
tbey should never be installed without being tested on the 
g round. The pole line is the main artery of a long distance 
road, and since we have no reserve except the battery, which 
can only carry the load a short time, one cannot be too care

0

ful 
h, use the proper material in its construction. Of cou rse, the 
old controve rsy as to the relative merits of glass and porcelain 
st ill rages, but porcelain seems to be getting the better of the 
argument if its increas ing use counts for anyth ing. but as long 
as one concern in Utah and another in Montana successfully 
transmit power to 40,000 volts over glass insulators the con­
troversy cannot be considered closed. The wires may be pro­
portioned so as to give a max imum drop not exceeding 5 per 
cent to the farthest sub-stat ion, and should be spaced in an 
equilateral triangle with wires 60 ins. apart. 

DISTIUllU'll NG SYSTEM 

It has a lready been mentioned that the proposition made by 
the manufacturing company proposing to equip this road in­
cluded sub-stations about 15 miles apart. The writer's recom­
menda tion may seem to go to the other extreme by putting them 
an ave rage of 7 miles apart. The power house would be located 
at O on the map (Fig. I, STREET RAILWAY JOURNAL, March 7, 
1903), and the sub-s tations placed regardless of any uniform 
di stance, but invariab ly as near the center of towns as the 
limitation imposed by high-tension line and the expense of real 
es tate will permit. Going east from O the sub-station would 
be located and spaced as follow s: A t N, 4 miles; at M, 8 miles; 
L, 6 miles ; E, 6 miles; J, 7 miles; H, 10 miles; G, 8 miles. This 
gives seven sub-s tati ons plus one in the power house. The ob­
ject of thi s di stribution of stations is to let them serve as elec­
tric light and power stations for the places where they are 
located, a lso to allow them to become passenger, express and 
freight depots. 

Any eng ineer who has ever operated a road equipped with 
sub-stat ions has invariably looked upon these adjuncts of 
power transmi ssion as a necessary evil and a continuous 
source of trouble and annoyance, and on first glance it seems 
like multiplying these troubles to propose more stations rather 
than make a reduction in their number. 

It is readily apparen t that the primary object of these 
stations, as here proposed, is to serv e as a central point where 
a represent ative of the company may always be found, where 
in formation may be obtained as to routes, rates, etc., in short 
th e business to be handled in the same way as steam roads 
handle their t raffi c at s imilar points . Quite often one may ob­
serve small places of 1000 to 1500 inhabitants where steam 
roads may keep a day and a night station agent and a freight 
agent and freight handler in addition. Therefore, if the inter­
urban is after the same class of business, why should it not 
employ a t least one man in each town to be a representative, 
freight and express agent , and in thi s case a recei~er of the 
dectric lighting and power bill s? Such a man may be paid a 
small salary and commis sion on a ll business done at his station. 
On this basi s he should automatically commence to hustle for 
business. T he fact that such a plan has not been exten sively 
tried on interurbans seems another birthmark of l1 orse car 
days, and is part of the sometimes heedless chase after re­
dnction of operating expenses. One often ge ts the impress ion 
tl1at the ch ief object in building some road was "to reduce 
operating expenses ' ' rather than the hustling for net profits. 

T he duties here enumerated may leave the station attendant 
lrnt litll e time to attend to electrica l appa ratus, and it is not 
intended that he shoulcl do so. The station and apparatus 
must he so designed and in stalled that the attention required 
hy it is as small as poss ible. T he attendant or agent need not 
be taught much about the apparatus except the simplest rudi­
ments, and a competent man should be empl oyed to visit each 
stat ion once a day and examine the apparatus. F ig. 4 shows 
th e outlines and plans of a station suitable for the D , E & F 
Railway. and combines many functions in a ve ry inexpensive 
structure. T he low basement is used as a battery room with 
ventilators extending to the roof like chimneys. The first floor 
is office and express and freight room with wagon platform on 
one side and car track on the other side. The second floor 
fo rms the living apartment of the attendant. The 'rotary con­
verter room proper is an L, and is comparatively small. Room 
ic; provided fo r one rotary converter only, for a battery booster 
and motor-generator set. Any extension of service is very far 
in the future. and should it ever come it is believed that a 
ehange to a single rotary of longer size would be more desirable 
than a duplication of the firs~ unit. A single unit gives the 
si mplicity which is necessary for a minimum of attention re­
quired of the station. The direct-current switchboard is located 
s0 as to be in convenient reach of the office, and the hand-
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0perated a lterna ting-current swi tch may be manipulated from 
the direct-c.urren t board by levers. In order to insure a reserve 
unit for any one of the stations it is advisable to have a portable 
sub-station, to be placed in a car and arranged for convenient 
cutting in at any one of the station s. This dev ice has been in 
use for some years, has given excell ent sa ti sfaction an<l is 
worthy of being copied by railways desiring to keep th eir 
i11vestmcnt in apparatus as low as possible. The size of rotary 
converter units in our case will be 250 kw each , and the battery 
of 200 ampere-hours in each station. Stations bei ng so close 
toge th er and the attention required by apparatus being a 
minimum it is safe to have only one man on duty, especially 
since he has living apa rtm ents in the station. At pl aces like 
H and P, where th e business gives promise of warranting it , 
two station men may be employed from the very beginning, 
aud possibly a third man, to be a general utili ty man. At the 
smaller places one man at the sta rt will be sufficient and 
efficient , provided he is occasionally relieved for a day. 

In order to make sub-station units of compar at ive ly · small 
size properly handle the load imposed by the presence of several 
cars near one station, it is necessary to have shunt-wound 
rotari es hav in g a considerable droop in th eir characteristic 
curve between full load and 100 per cent overload. In this 
very simple way the load w ill be divid ed fair ly well among two 
01 three stations. At least one of the manufacturing compani es 
continues to furni sh compound-wound rotaries year after year 
in the face of the fact that th e series winding has been aban­
doned long ago in the largest roads using alternati ng currents. 
Aside from the possibilities of a di sast rous mixup in case of a 
reversal of the direction of the current in the rotary with the 
µr esence of a battery, th e series winding gives the clisacl-

m [] m 

T he latter type of motor wi ll be practically independent of volt­
age flu ctuations, and as the engine speed is constant, clue to 
absence of load fluctuations, it furn ishes a very satisfactory 
driv ing power . The w riter recommends that th is motor be a 
small rotary converter, deri ving its power from the same step­
down transformers which feed the railway rotary and its direct­
current side connected across the storage batt ery. In case of 
failure or interruption of th e a lternat in g cur rent the converter 
would act as a direct-current motor and the lighting and power 
supply need not lie interrupted. As the li ghting and puwer 
business will be a small part of th e tot al sta tinn output . th is 
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vantage of tendi ng to furni sh all the current from one station 
in case of an extra heavy load near that station. In conse­
quence sub-sta tion s have to be provided with larger units than 
if th e load were divided among two or three stations. On 
trolley roads one sometimes sees long feeder lines carri ed out 
from sub-stat ions to a point a mile or more from the sta tion 
before bein g tapped into the trolley line in order to accompl ish 
rractically what the shun t-wound rotary does. With the latter 
and th e fai rly steady load which is insured by a battery the 
power facto r of the tran smi ssion line may be adjusted by hand 
adjustment of the rotary converter shunt field s. 

Since the sub-s tations are also to act as di stri buti ng centers 
for electri c lighting and power the equipm ent for thi s purpose 
must he con sidered. The power hou se current bei ng 25 cycles 
2. motor generator set is a necessity. T hi s is to con sist of a 
60-cycle, 2200-volt two-phase or thrce-ph;1 se generator of a 
sui tabl e capac ity direct ly conn ected to a synch ronous motor. 

arrangement wi ll not interfere with any of the pl ans for the 
s11pply of the rai lway proper. 

THIRD RAI L 

It remains only to determine th e size of ra il ancl some of its 
deta il s. It is taken for granted that th e direc t current is sup­
plied at 600 volts. T he steel for third ra il. as a lready men­
tioned, is to have a minimum of carbon and manganese, and its 
conduct ivity is to be to copper as 7.5 to r. T he size of th e r a il 
is now only a question of permi ssi bl e drop between stat ions. 
T h is "perm iss ibl e drop" has proven a variable ancl elusive 
factor. \Vith sub-s tations only 7 mil es apart and th e class of 
se rvice proposed few trol ley lines would pu t up more th an two 
ooo troll ey wires. ha ving- an a rea o f approx imately 335,000 
circ. mil. Assumin g th e two- track rail s to have a combined 
capa city equal to approx imately T .000,000 c irc. mil. copper, and 
a two-car train acce leratin g between two stations drawing 
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-1-00 a mps. from each sta tion, this would g ive a drop of 2 30 

volts, or 370 volts at the train. A single car acceleratin g would 
cause a drop to 485 volts. A s there are frequently two cars 
between sub-stations, causing the voltage at the car to drop as 
kw as 400 volts or less, more conductivity should be provided, 
,'!! though it is sa fe to say that in So per cent of interurban roads 
in operation to-day the drop is as much or more th an this. 
Such excess ive drop is exceedi ngly ex pensive to the ra ilway 
compa ny, not only on account of powe r los t, but because the 
motors are not worked effi ciently. If the equi valent of two ooo 
wires is desired in third ra il , then a rail weighing 30 lbs. per 
ya rd should be installed. S ince we desire a hi gher effi ciency of 
condu cting circuit and car equi pments in the D , E & F Railway 
it is proposed to install a rail weighing 70 lbs. per yard. Such 
a rail will have a conductivity equi valent to 933,000 circ. mil. 
copper ( whi ch is considerably below its theoreti cal equivalent , 
but fo r commercial work thi s figure should not be exceeded ) , 
and the drop during accelerati on, figured on the bas is above 
named, will leave a line voltage of 450 volts for a two-car train 
and 525 volts fo r a one-ca r tra in . T hi s will insure a very sati s­
fac tory average line voltage. Fig. 3 is here reproduced from 
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FIG. 3.-CO MPA RI SO N OF COST P E R MILE OF OV ERH EA D 
T ROLLEY AN D T H IRD RAI L 

Chapter I , to show comparative cut per mil e over overhead 
troll ey and third ra il. 

It has now become customary to locate the third rail on one 
side of the track, and the distance chosen for surface work 
seems to have become quite generally 27 in s. from gage line to 
center of third ra il. T hi s standard has many advantages, espe­
cially where heavy steam locomotives have to be operated over 
the sa me tracks, bu t fo r ca rs wh ich have to operate over city 
streets there is the di sadvantage of third -rail shoes protruding 
beyond maximum width of the car over th e sides, thus neces­
sita ting li ft ing mechani sm fo r the shoes in order to avoid the 
possibili ty of striking wagons, etc., which the car mi ght pass 
but fo r the third-rail shoes. T he eleva ted standard of 20¼ ins. 
would seem to be very much better for cars operating through 
streets in terminal cities. \Vith that standard the shoes wi ll 
pass anything which the ca r w ill pass and need not be lifted nor 
cur rent turn ed off from them. 

T hird-rail insulators continue to be ve ry much below the 
standard of insul ation whi ch we consider necessary for over­
head work or fo r almost any kind of work. \ Vood has been 
generally abandoned as worthl ess even in no-volt work, and 
we sometimes go to great expense to secure a good grade of 
insulation in cases where not half as much is at stake as in the 
third-rail installa tion. It is ce rta in that some time in the very 
near future we shall demand as high a standard of insulation 
for the third rail as we demand for other classes of work em­
ploying the same voltage. 

A t highway crossi ngs the third rail has to be interrupted 
and th e car drifts across. Experience has shown that this is 

not at all a drawback, in fac t in practice it has many advan ­
tages. The chi ef di sad vantage is that the lights in cars go out, 
and where crossings are numerous . this becomes annoying to 
passengers. Numerous remedies have been proposed to cure 
this trouble. There is one, however, which has never been 
tried, to the writer 's knowledge. It consi sts in extending the 
third rail into the public highway and protecting it by a fence 
and by automati c cut-out, leaving it dead except when a car 
passes over it. There is in every public highway a strip of 
was te land on either s ide of the traveled roadway, which it 
would not damage to occupy for third rail, leaving an opening 
25 ft. wide in th e center of the highway fo r teams. This can 
easily be spanned by the shoes, and light s thus remain burning. 
Such a plan necess ita tes the co-operation of the township 
authorities, who are always an uncertain factor. If, in return 
fo r this privilege , a light a t each highway crossing were offered 
by the railway there are no doubt cases where such a plan 
would prove mutually sati sfactory. A nother way, of course, 
1s to provide battery-operated li ghts, which commends itself as 
an ad vantageous plan whi ch has its own merits. 

For the bonding of the third rail only one type of bond has 
so far come prominently into use, and as its service has proven 
so universally success ful but little is to be said on thi s subject 
except to repeat what has already been referred to in track 
bonding on the use of two bonds for each joint. ____ . .__ _ _ _ 

INTERURBAN LINES OF THE McKINLEY SYNDICATE 

T he syndicate represented by W. B. McKinley, of Cham­
paign, Ill., sometimes known as the Portl and syndicate, since 
its members are principally Portland (Me. ) capitalists, has 
been very active in interurban construction at various points in 
the Middle W est the last two years. 

A n insight into the extent of this syndicate's work was given 
by Mr. McKinley at a citizens' meeting at the Decatur Club 
about the middle of March. The syndicate proposes to build 
a n interurban road from Champaign to Springfield, Ill., by way 
of Decatur, and the meetin g was called to discuss the franchise 
through Decatur. Mr. McKinley met the Decatur citizens 
a t the sugges tion of W . A. Bixby, manager of the Decatur Gas 
& E lectric Company. 

Mr. McKinley said that the syndicate had purchased enough 
rails to lay 100 miles of track this year. It would complete the 
line from Danville to S t. J oe, a di stance of 25 miles. This is 
th e Danville. U rbana & Champai gn Railway. The syndicate 
already owns the U rbana & Champaign Railway, Gas & Elec­
tri c Company, and the Danville Street Railway & Light Com­
pany, and in Indiana it has built the Fort \V_ayne & South­
wes tern Tracti on Company line, from Fort W ayne to Hunting­
ton, and is to build an extension from Huntington to Marion, 
30 miles, whi ch is to be finished this year. In the northern part 
of Illinois it is building the 111inois Valley Traction line from 
La Salle to Marseilles, 25 miles, and has proj ected a road west 
from La Salle to Princeton. Mr. McKinley said it would take 
So miles of rail to do thi s work enumerated as the work under 
way, leaving 20 miles, which it is proposed to put down this 
year in the interurban leading out of Decatur. Two routes are 
under survey from Champaign to Decatur. 

He said that his company wished a franchise of its own 
through Decatur. It wanted a track of its own but would be 
willing that other interurbans coming into town later should 
use this track, paying part of the cost of construction. He 
thought it likely that a power plant would be established in 
D ecatur at the place where the present electric light and power 
plant now is, so that exhaust steam could be used for a heating 
plant that is to be established by the Decatur Gas & Electric 
Company. J\tlr. McKinley said that coal could be obtained 
cheaper at_ Decatur than at Champaign or Danville. No ex-



1\[ARCH 28, 1903.J STREET RAILWAY JOURNAL. 

elusive rights for running an interurban road through the town 
were asked, as it would be a benefit to have other interurban 
lines come in, but a separate franchise was desired, because 
investors wished to know the nature of the franchise before 
taking bonds. It was also desirable not to have the interurban 
cars delayed by the city cars. H e sa id they would be perfectly 
willing to have an ordinance that would not a llow interurban 
cars to stop for local passengers. T he cos t of a power house to 
operate 75 miles of line, he sa id, would be about $125,000. I f 
a heating franchi se could be obta ined the power would probably 
be located inside the city limit s. 

Mr. McKinley said that the interurbans were a benefit to the 
small town. He did not know why the interurban did not 
injure the small town, but it did not. He cited \ Vestville, a 
little town near Danville, as an example. It is twice the size 
it was before the interurban was built. He further said: "At 
Danville, W est Main Street was nearly deserted before we 
came in. Last year a number of new buildings went up , and 
one four-story department store has been et ected. Some idea 
of the size may be learned from the fact that it uses sixty big 
arc lights for which we furni sh current. Those people have 
leased a building adjoining them and are paying $75 a month 
for it, giving the use of it free as a passenger and freight depot 
in order to bring the passengers right to the store." 

•• 
THIRD RAIL FOR HIGH-SPEED ELECTRIC SERVICE 

A t the meeting of the \Vestern Society of E ngineers, in 
Chicago, March 18, 1903, Ernest Gonzenbach presented a paper 
on this subject. The principal points covered may be sum­
marized as follows: 

The majority of interurbans continue to use the trolley to 
supply power to cars. Thi s is only natural, in view of the 
excellent service the trolley has given fo r so many years in 
urban and suburban practice. There are new conditions which 
present themselves, however, when the trolley is used to supply 
power to cars or trains drawing from 500 amps. to moo amps. 
at a speed of 40 m. p. h. The contact a rea of a single trolley 
is ample for the demands of ordinary street car~. Its behavior 
under interurban conditions is evident from the arc which can 
be seen at night when one of these cars is in the open country, 
running at maximum speed. There is a gratuitous illumination 
of the landscape clue to thi s arc, which indicates the position of 
cars at night, like the vertical-beam headli ghts in use on fast 
steam trains, but the expense of such a di splay is prohibitive. 

Trolley wheels are worn out at the rate of one every three to 
fi ve clays. Even the best do not last over one week. The trolley 
wire is rapidly worn and soon breaks at the weak spots. Un­
fortunately, no data is available from which the total main­
tenance cost per mile of overhead trolley may be obtained for 
interurban work. That this depreciation is a very high figure 
is generally admitted. Maintenance figures obtained in city 
work are not applicable to interurbans. Besides the high oper­
ating cost of trolley wires and wheels there is a serious chance 
for trouble when a trolley leaves the wire at high speed, in 
which case sometimes not only the trolley pole is ruined but 
the pipe brackets carrying the wires are ri pped off the poles 
for a considerable distance and the car roof is damaged. The 
third-rai l method of operation is particularly suited to meet 
these objections. If the railway is very largely on streets and 
highways or the right of way adjacent to and parallel with a 
highway, the trolley is by all means the most suitable method 
of conveying power to the ca r , and the more so because in such 
cases high speed cannot be suc cessfuly maintained. When­
ever a considerable portion of the roadbed is private right of 
way, not loo close to the highway, the third rail becomes 
advisable. ·- _ _ _j 

LUCATlU N UF T l!ll{ ]) JL\IL 

T he present practice of locating the third ra il at one side of 
the track is to be hi ghly commenclecl on accoun t uf the fac il ity 
with which it enables the ordinary trac k work to be clone, and 
the ability to install the third rail at a hi gher elevation from 
the track than if it were placed in the center. Thi s location of 
the live rail has become sufficiently stamlanli zecl so tha t words 
in its favor seem wa sted. T he di stance from gage line of track 
ra il to center line of third rail is usually about 20 in s. in 
elevated practice and 27 ins. in surface work. T he elevated 
standard is to be recommended for surface work, fo r in addition 
to the ab ility to interchange cars with the elevated, it g ives an 
extreme width over the th ird-ra il shoes whi ch is no more than 
the width of the car itself, and thus avoids lifting mec hani sm 
and other devices intended to protect the shoe when the car 
is in city streets and using the trolley. F or supporting the 
rail at one side of the track an extra long ti e must be used. 
On elevated lines the insulators a re usually about 5 ft. or 6 ft. 
apar t. On surfac e lines the di stance is 10 ft ., whi ch is likely to 
remain standard, because of the size of rail used and the absence 
of the vibration present on the elevated structure. The extra 
length tie should be, approximately, 9 ft. long. It is considered 
best practice to make th e third-rail tie of some hard wood, like 
oak or chestnu t, even if the other tie s on the road a re cedar. 

I NSU LAT ORS 

T he ea rly third-rail systems used wooden block in sulators. 
It is noticeable that the most recent insta llations on elevated 
rai lways have not used wood. The in sulators on the New 
York, New Haven & Hartford Ra ilway were of wood, and its 
use on later sur face roads was no doubt copied from this . 
Briefly, the objection to wood is that it absorbs water and 
a llows a heavy leakage, which frequent ly destroys the in sulator. 
As an example, the A lbany & Hudson Railway may be men­
tioned. Its third rail is supported and insulated by wooden 
blocks dipped in insulating compound, and fa stened to the ties 
by lag screws. The insulation resistance of the third rail was 
hi gh for several months. Trouble with the wooden insulators 
did not appear until the spri ng followi ng construction. Snow 
had been packed around the in sulators and rail for several 
weeks without the least interference to service, but when it 
began to melt the ties and insulators became completely per­
meated with moisture and introduced a serious leakage. In 
several instances insulators were found burning. A lmost in­
vari ably they were burned in the center, while the outside 
remained intact. I t was impossible to determin e the total 
leakage of current, because at the same time there was much 
trouble from the cables under the highway crossings, and the 
two sources of leakage could not readily he determined sepa­
rately. After the spring thaws the sun and leakage current had 
dri ed out the insulators and the insulation resi stance became 
higher. The writer has no recollection of insulation readings 
C\·er exceeding 12,000 ohms per mile. The average seemed to 
be between 6000 ohms and 7000 ohms. ve ry often going as low 
as 2000 ohms under ordinary weather conditions. A single 
charred wood insulator would permit a leakage of 2 amps. I t 
would seem that a hi gher standard of in sulation should be 
demanded; and there is no reason why as good insula t ion as is 
demanded for ove rhead work cou ld not be reached in th ird-rail 
work. 

CO N D UCTIVITY 

A diagram was given, which was prepared by the writer . to 
determine th e commercial value of worn-out ra il s fo r use as 
conductor rails. In thi s chart it was shown that a relaying 
ra il with a conductiv ity one- twelfth tha t of copper may be sold 
fo r $24 per ton, and a snft low-ca rbon rai l, rolled especially fo r 
the work, having a ratio of conductivity to copper as 7.5 to l, 

c- ould be purchased for $37.so per ton. and still leave the balance 
in favor of the soft rail. Therefore, a s a genera l rttle, old rails 



solcl as relayers will net enough cash to buy a low-carbon rail 
uf equal conductivity and leave a cash balance besides. 

CONSTRUCTIO N D ETAILS 

A rigid alignment at the rail ends is important at high speeds, 
fo r any slight unevenness will cause the shoe to jump and 
fla sh. The Manhattan type of j oint plate, adopted by the 
Aurora, Elgin & Chicago Railway, is giving very satisfactory 
service. All third rail s, when new, cause some sparking at the 
shoes, and it requires several months 0f operation to wear down 
the rail to a smooth surface which will give a good contact 
without sparking. It is during these fir st few months, however, 
that visitors with a critical eye arc most numerous , and thus 
many ca rry away the impression that thi s sparking is a regular 
feature of third-rail operation. 

The expansion and contraction of the third rail is not as 
serious a matter as in the surface rail. A joint spac ing similar 
to track rail spacing may be used; but the writer 's experience 
leads him to recommend a close butting of the joints, leaving 
no space between rail ends and drawing the joint plate tight. 
The ra il may then be rigidly anchored midway between two 
highway crossings. In this way the extreme movements of the 
rail ends at crossings may be as hi gh as 12 ins. to 15 ins. 

The highway crossings are an important part of the third­
rai l in stallation . The ideal way would be to provicle standanl 
underground single conduit and drawn -in cables, but this is 
expensive. If one is sati sfi ed with low insulation it is easy to 
purchase ordinary triple braid waterproof cable and install it 
in a trough filled with pitch and tar. Paper caolcs, lead cov­
ered, would seem to be the most desirable. The terminals of 
each cable must be arranged so that there is no possibil ity of 
current leaking to the lead sheath. A small copper wire should 
be soldered by a lug to the lead sheath, and the other encl con­
nected to one of the track rails. It is also of the greatest im­
portance to be able to di sconnect conveniently and rapidly each 
cable from the rail for the purpose of testing cable and rail 
in sulation and locating short circuits. In order to prevent the 
contraction and expansion of the rail doing mech:inical injury 
to the caLlc it is good practice to make th~ connection between 
the two 1,y three or four extra flexibl e pieces of cable, about 
20 ins. lllng. One encl of thi s is bonded to the rail and the other 
sweated into a convenient lug, whi ch is attached to the cable 
terminal by a screw. 

CO NTACT-SHO ES 

The third-ra il shoes carried by the cars weigh from q lbs. 
to 18 lhs. each, and arc carried on links, which allmv some 
fr ee<lnrn 11f movement. There is no force holding the shoe on 
the rail except its own gravity. \Vhen making renewals of 
sh<>L'S it has bePn the prac tice of the writer to have the surface 
ca,-t cuncav c with a radius of 1 2 ins .. which is the radius given 
to the top of steel rails. Instead of a cast-iron shoe with chilled 
surface a mild steel shoe has been found very much superior. 
General observation by the writer leads him to believe that the 
average life of a shoe lies somewhere between 15,000 car miles 
and 25,000 car miles. 

Lately \V. B. Potter ha s designed a shoe which is worked by 
springs, and which will at once appeal to practical men. A s 
put on the market it is designed to extend out horizontally and 
make contact with the rail under a covering. \Vhatever the 
merits of thi s protected third rail may be it is certain that the 
shoe designed for it, or a modification of it , would meet all the 
obj ectionable features of the present form of gravity shoe. 

PROTECTION OF THIRD RAIL 

T he merit of a covering for the third rail seems to be open to 
quest ion. Mr. Potter's design should avoid difficulty from 
sleet; hut it remains to be seen if such a design would be suit­
able in an open country, where snow would be likely to drift 
and pack tightly between the rail and the covering. Coverings 
and protections of any kind have not been found to be neces­
sary as a preventive of accidents. 
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SLEET 

Sleet is probably the most serious of all objections to third­
rail operation. After rev:ewing briefly methods used by 
several roads the writer concludes that the use of brine, judi­
ciously distributed just ahead of a steel brush of the Boston 
Elevated type, will eventually be found most useful. 

DESIGNING THE DISTRIDUTION SYSTEM 

Choosing the size of the third rail for an interurban high­
speed road corresponds to designing the distributing system of 
an ordinary electri~ railway. T he number and location of the 
sub-s tations wi ll affect the size of the third rail. There seems 
at present to lie a tendency to use fewer sub-stations and 
heavier rails. In the writer's opi nion this is erroneous, 
although when sub-station attendance is high it may be ap­
parently the least expensive. Unfortunately, a practice. has 
grown up of making sub-stat:ons miniature power stations and 
providing in them all sorts of engineering freaks in the way of 
apparatus. Such a station requires ski lled attendance, and 
even when there are only two shifts wages form the largest 
item of sub-station expense. Again , sub-sta tions are often 
located by the manufacturer of the electrical apparatus, who 
places them so as to get the most ideal power distribution, quite 
regardless of any other useful purpose they might conveniently 
serve. Sub-station location is a subject beyond the scope of 
thi s paper, but in passing it is remarked that if sub-stations 
were located more frequently and judiciously, and more simply 
designed, so as to serve as passenger and freight depots, their 
attendance would become a small part of the expense chargeable 
to the motive power. In fact, there seems to be no reason why 
they should not become sources of income instead of being a 
dead weight on operating expenses. 

----+-♦-+-----

IMPORTANCE OF RECORDS OF POUNDS OF WATER 
EVAPORATION 

MICHIGAN ELECTRIC COMPANY 

Detroit, March 5, 1903. 

EDITORS STREET R AILWAY JOURNAL: 

I wi sh to call attention through your columns to the desir­
ability of includ ing in all central stat ion data as to fuel con­
sumption, ki lowatt-hour output, etc., the "pounds of water 
evaporated, " and stating the pressure (or temperature) to 
which same is rai sed, and if it is desired to be very exact also 
stating temperature of water before it enters heater or boiler. 

In considering recently the results obtained in various 
stations and power houses, I fo uncl it extremely difficult to com­
pare them with each other with a view to ascertaining the 
economy of operation due largely to the difference in quality 
ancl pri ce of coal, and in some instances to the boi lers, firing, 
h eaters, etc. As all of these variable items are eliminated by 
using as a basis the pounds of water evaporated from a given 
temperature to another given temperature, and the station 
showing is thus divided into two parts-one the economy and 
cost of evaporation, the other the economy and cost of genera­
tion-I think the evaporation should hereafter a lways be 
included as data absolutely necessary if a compari son is to be 
made with other stations. 

On this basis the pounds of water evaporated per kilowatt­
hour output of the station is a factor permitting the direct com­
parison of stations using the cheapest and best fuel obtai,nable, 
with stations using the poorest and dearest fuel, and by taking 
into consideration the load curve and class of machinery equip­
ment it can quickly be determined whether or not a station is 
operating economically, and the total economy of systems em­
ploying different methods of distribution, alternating current 
and direct current , rotary convertors and motor generators, 
also with and without storage batteries, can be determined, and 
a comparison made on a reliable basis. 

Jos. E. LOCKWOOD, President. 
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NEW CARS FOR DETROIT 

A n account has a lready been published in these columns nf 
an order filled by the St. Loui s Car Company for twenty-fiv e 
ca rs for the United Railway Company, of Detroit. T he con­
t i act for these cars was placed Nov. 4 of last year, and ship­
ment s were begun twenty-e igh t clays from that time. The 

J~EW C \R FO R DETROIT 

reason that such a short time was given for filling this contract 
,, as that the Detroit company had ordered some cars from 
another company but was disappointed in rece iving them. 

The accompanying engraving gives a general view of the 
car body, which is shown without the truck, as the photograph 
v;as made in the works of the company before the trucks were 
attac hed. The car has a length of body of 28 ft. . and a length 
over all of 4r ft. The exterior width is 8 ft. 3 ins. , and the 
height of the car body 9 ft. The rear platform is 7 ft. in length , 
and is of the Detroit pattern with dividing rail. The interior 
finish is of quartered oak. 

•• 
MOTORMAN'S MIRROR 

A device fo r enabling the motorman to watc h the rear plat­
fo rm of hi s car has recently been introduced on some of the 
lines of the North Jersey Street Railway Company , and is illus­
trated iu the accompanying engravings. It is placed on the 
right of the car, and projects about 3 in s. beyond the car and 

and is covered with a sticky compound tu prevent the pieces of 
glass from fl ying and injuring passengers in case the glass 
should be broken. In addition, strips of cork cushion are 
placed over the front edges of the mirror. The frame of the 
mirror is of bronze, so that in case of a severe blow they wi ll 
be nd rather than break. 

T he dev ice is manufactured by H arokl P. Brown, of New 

DET ROIT TR1\DE-MARK 

York, who claims that it will reduce the proportion of damage 
suits against railway companies brought for injuries received 
by passengers getting on or off th e ca r , and who are thrown 
down by its unexpected starting. 

•• 
TRADE-MARK FOR DETROIT UNITED RAILWAY 

A nnouncement was made last week of the award of the prize 
oi $25, offe red seve ral months ago by the Detroit United Rail­
way Company for a design for a trade-mark. It is stated that 
there were about 500 designs submitted for the prize, and that 
or these nine were offered by the winner. The qualifications 
through whi ch thi s design is said to have won over its 499 
competitors is its simplicity, which no one can deny. There 
were some hundred designs, which in workmanship, color­
ing and attractiveness, a ltogether surpassed the trade-mark 
adopted, but the mass of them were wholly unsuited for general 

l\iOTO Rl\IA N'S l\II RRO.l{ FOR WATCHING REAR PL\TFORl\I 

at an angle of about 45 <legs. The position of the mirror is 
such that not only is the motorman able to ,vatch the pas­
sengers getting off and on the car by the rear platform, but the 
conductor also may see the rear platform when collec ting fares 
near the front of the car, provided no one is standing on the 
front platform. 

As will be seen by th e engraving the mirror is hinged so as 
to be set in any position desired. The hinges are provided with 
springs so that if the mirror is struck by a wagon the springs 
a re compressed and no harm is clone to it . T he mirror is also 
cushioned to protect it from blows nf this kind. The cushion is 
111acle of a cork composition, which is placed behind the mirror, 

use, and because of thei r intricacy and detail would have lost 
much in reproduction, as well as being expensive to copy. 

The committee on award, which incl uded President Hutchins, 
agreed that the successful design included both lhe simplicity 
and novelty desired. 

•• 
A complete telephone system is to be installed on the elevated 

lines of the Brooklyn Rapid Transit Company. An instrument 
will be placed in each sta tion. Ry this means it is expected lo 
enable agents to communicate with the police in case of 
trouble and to keep the officials of the company informed of 
conditions along the line in the event nf delay or acciclenl. 
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THE 23-D TRUCK 

Several references have been pttbli shed in recent issues of 
this paper to the No. 23-D truck manufactured by the St. Louis 
Car Company. As no particula rs of this truck have been pub­
li~ hed in these columns., and as the truck is Leing used to a 

S l lJE Vl E\V OF TRUCK 

cc nsiderable extent in heavy interurban work, sume views and 
1-,articulars of it may prove of interest. 

As will Le seen the frame work and genera l appearance of 
the truck is similar to that of the standard M. C. I3. truck, and 
it has an equalizing bar supported on the Loxes wi th a spring 
bolster with ellip tic spring .~ upport. There a re se veral specia l 
feature s of the truck, however, which have been introduced by 
the manu facturers and which are designed to g ive easy riding. 
One of these is the use over each pedestal of two co il springs, 
one on each side of the lJOx, so arranged that the Lars of the 
side frame rest on the:,e springs and prevent teetering. As 
also will Le noticed the truck is fitted w ith two sys tems of 

[VoL. XXL No. 13. 

INCANDESCENT LAMPS FOR STREET CAR HEADLIGHTS 

\Vith the growth of urLan trolley lines and the high speeds of 
uode rn street railway service, effective headlights are a neces­
"i ty. To ue effective for such service a headlight must throw 
:i bri lli ant path of light for a di stance of at least 100 ft. ahead. 

I ;o.;CAN DESCEN T LAMP HEADLIGHT 

of the car. A parauolic reflector is the type desired for pro­
j('cting the light. For good service with such a reflector the 
fi lament of the incandescent lamp should be compactly formed 
so as to concentrate the light as far as possiule at a point. 

T he Genera l E lectric Company is producing a 
lamp with a special filament, wound in the form of 
a close coni cal spiral, which serves the purpose 
admirably. T hi s filament is supplied in several 
types of uulbs made to fit the various types of head­
lights. T he standard type of headlight lamp is the 
round bulu, 32-cp size, here illust rated. This re­
quires the headlights to be wired in multiple series 
connec tion with two circuits, each of four 16-cp 
lamp s. For conditi ons which do not permit using 
a 32-cp lamp the company can supply a 16-cp lamp 
with coni ca l spiral fil ament, Lut recommends the 
32-cp lamp , as anything less does not give a suf­
fi cient volume of light fo r a good headlight se rvice. 
To give the best results the lamp should be properly 
fuc used in the reflector. T he filament can be 
lucatecl at the proper height to place it in the focus 
line if the dimensions of head light a rc stated . 

A plan, adopted by several companies with exce l-

Rand Brake 

Air Brake 

PL\ i'i AND SIDt: ELE\'ATlON OF N O. 23-D TRUCK 

brakes, one act ing on the inside of the wheels and the other on 
the outside. The rigging for these two brakes is independent, 
and the inside brakes are intended for use with compressed air 
while the inside ones are hand brakes. A ll wearing parts are 
accurately machined. 

The total weight of the tnt<;'.k is 7250 lbs. 

lent results, is to make the socket in the headlight adjustable 
both vertically and latera lly. By the movement of a pair of 
thumb-screws this ef1 aLles the motorman to focus the lamp 
positively and accurately. T hese headlight lamps have been in 
use for two or three years, and have given thoroughly satisfac­
tory service. 
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PARIS LETTER 

(From Our Regular Co rrespo ndent.) 
The mai n intere st in traction affairs in Paris at the present 

mom ent now concerns th e Metropolitan. Extension s are going 
on in all direc tions in the city limits, and th e line under the north­
ern outer boulevards (line No. 2) has bee n ope ned up fo r ser vice. 
This line h as immediate ly made it s influence fe lt on the existin g 
omnibus a nd tramway lines under or parallel to which the new lin e 
has bee n cons tructed. Some of the lin es ope rated by the Cie 
Generale des Omnibus have lost as much as 60 per ce nt of their 
traffic . As far as compet ition on the o uter bouleYards lin e is 
concerned, the Cie Ge nerale des O mnibus is now endeavoring to 
compete with the new Metropolitan. On th e tramway line run­
ning from La Villette to th e Trocadero, which was previously 
operat ed by h o rse traction, with a ten-minute h eadway, are to be 
seen steam ca r s of the Purrey type. The carrying capacity of these 
cars is, of course, much small er than the Metropolitan trains. 
This latter run from twelve trains to twenty-four trains per hour , 
and each tra in has a seating capacity of 400 passengers. Th e 
steam cars of the surface line just referred to have a capacity of 
forty-eight places per car , and run on a four-minute h eadway. No 
trailer cars are attached t o the st eam cars, due to the fact that the 
latter have difficulty in overcoming heavy grades. Th e grades of 
the Metropolitan line running parallel are, in fact, high er than on 
the surface lines, but each train is equipped with 150-hp mot or s, 
which, of course, can easily mount the grades. 

Under th ese conditions a nd in sp it e of the g re at favor shown by 
the traveling public to th e surface lin es, and especially to th e 
doubl e-decke d cars when the weather is favorable, the traffic of the 
Metropolitan line No . 2 has not been influenced by as much as 
100 fran cs per day by the competition of the surface cars since th e 
substitution of steam fo r horse traction. In fact that competitio n 
can be considered a negligible quantity. Close competition o f 
the Metropolitan lii-ies with a portion of the ·western Railway is 
anticipated, and especially on that part of th e latter running from 
the Gare St. Lazare to Porte Maillot. The exact fi gures of the 
loss sustained by the Ouest Railway are unavailable, but it is 
ce rtain that th ey would show som e important results. The cab 
traffic would also prove to be affected in a very considerabl e 
extent, but no figures are to be obtained. 

It is now r ecognized that th e omnibus or tramway lines wi ll be 
able to keep th eir traffic by modifying thei r conditions and service 
so as to make themselves of u se to the Metropolitan lines as 
fee ders to th e latter. It is des irabl e that thi s be done at once. 

It has been rumored by the press that the Ouest Railway will 
apply electri c tracti on to that portion of th e Ceinture (belt) Rail ­
way running betwee n Passy-Auteuil. This belt line is at prese nt 
managed by the several railway companies through whose zone 
it runs, and it is evident that o ne cannot take up the question 
of elec tri c traction unless the others are in accord. It is said that 
the Ouest Railway is waiting the lead of th e Northern Line in th e 
matt er . It need scarcely be sa id that the service on this belt line 
is deplorable, and although a saving of several minut es in th e 
schedule time h as been effected in t~1e presen t steam service it s 
electric transformation is much to be desired.. The present belt 
trains of the O uest Railway po rtion have a seating capacity of 
l 500, a nd are composed of h eavy double -decked cars, which are 
high ly inconvenient from the point of view of quick service. 

It has furthermore bee n announced that the O uest Railway co n­
templates another extension of it s existing electrical lines. This 
is in connection with its actual line running from Les Invalides 
to Versailles. On this line, as m entioned in a r ecent issue, there 
are now h eavy elec tric locomotiv e trains and also Thomson­
Houston and Sprague multipl e-unit trains. The grades vary 
from 5 to IO per 1000. Th e sub-stations on the line are suppli ed 
wi th current from a large steam power station of the Westing-• 
house Company at Moulineaux. It appears that the Ouest Rail­
way contemplates using a part of this power for electric traction 
o n a line to run from Les Invalides to St. Cloud. T he g rea t er part 
of the actual traffic on this rout e is now monopolized by th e 
steamboats, whi ch ply o n th e river with a headway, acco rding to 
the sea so n and th e day, of five minutes to fifteen minutes. 

The Orleans Railway must not be overlooked in thi s review. 
T hi s progressive railway has recently decided t hat its existing 
suburban traffic could be handled bett er and be greatly increased 
by substitutin g electri c traction for the present h eavy stea m­
hauled trains. As is we ll known the co mpany already o perates a 
leng th of 5 km between it s o ld and new terminus in the cent er of 
Pari s. It is now decided to extend this electric se rvice as far as 
J uvisy, a distance of 12 mil es from Paris. 

The local se rvice will be handl ed by moto r car s and loco motiv es, 
the orders for which have already been placed. The multiple-unit 
trains will be r ese rved for suburban traffi c, and will be simi lar 

to those on the Manhatt an Railway. Th e curre nt will be three­
phase. at 25 cycles, and two new sub-sta tion s wi ll t ransform this 
vo ltage to 600, which will be supplied by a third rail , a s a t present. 
The new locomotives will be capable of a spee d of So km to 100 
km an hour. The installation will be mad e by th e French 
Thomson-Houston Company. 

Th e so-ca ll ed Tramways de Penetration, which are in r eality 
surburban railroads with terminii in Pari s, do not, a s is we ll 
known, give gn:·a t sa ti sfaction as re gards th eir r egular se rvice 
and ope ration. Some of the roads ha ve b ee n built ve ry cheaply, 
and the construction do es not bring credit to the troll ey ~yst em 
already barely tol erated in Paris. N everthel ess it must not be 
supposed that th e surfa ce contact systems at pre sent in stalled or 
the accumulato r battery cars which still run are any more highly 
est eemed. One of the contact syst em s running in th e Rue du 4 
Septembre is being operated temporarily by the troll ey system, 
and some sto rage batt ery car lines wi ll soon be tran sformed. 
Provi sio nal authorization has been granted these companies to 
modify thei r senice and far es, and it is recognized that most of 
th e weak points in the exploitation of t hese Paris tramway lines 
is clue to thei r poor finan cial conditio n. The fares have been based 
on a uniform scale throughout Pari s, but a r ecent aut horization 
has change d this, and now the fares will be charged according to 
di stance. The question aroused great di scuss ion , and th e follow­
in g is a resum e of the results arrived a t : Provi sional authority 
,vas g ranted for the use of trolley lines, and the companies will 
not, therefore, be called upon to erect a costly line system. A 
basi s of fares was agreed upon, the charge being according to 
distance. An increase of speed of the cars was agreed upon on 
certain lines. 

The trolley lin es, or recently converted surface co ntact lines, 
represe nt about a half of the Paris tramway system, and it is ex­
pected that other companies wi ll institute similar clai m s to those 
just outlin ed. 

A few words can be said regarding the state of th e actual con­
st ruction of th e new Metropolitan lines. 

One of the problems co nfron ting the constructors of the l\Ietro­
polit an lines in Paris is the bridging of the Seme. Aesthetic 
considerations made the choice of a site rather difficult, but the 
solution h as been proposed as foll ows and seems likely to be 
adopt ed: A new passenger bridge was required to join two im­
portant thoroughfares, the ends of which were on opposite banks 
of th e river, but not in the same straight line. These streets ar e 
the Rue de Rennes and the Rue de Louvre. Th e brid ge forme rly 
proposed for the l\Ietropolitan Railway would han rendered 
ne cessary the demolition of a portion of the Institute de France, 
a promin ent building opposite the Louvre on the left bank of the 
Seine. The new scheme obviat es thi s diffi culty and at the sam e 
time makes possible the junction of the two roads above referred 
to. The sch eme consists in building a bridge in the form of an 
"X" across th e Seine, two arms of the "X" joining th e two ends 
of the Rue de Renn es and Rue de Louvre, and th e o ther part 
being used for the M etropolitan Railway cro ss ing the Seine at 
this point. The present bridge, nothing hi storical or h andsome 
in any way, should, therefore, be remov ed and replaced by th e 
"X" bridge, which , it is evident, will sa ti sfy all parties wh il e 
not offe nding the ;_-est hetic beauties of thi s part o f the city. 

O n th e P lace de !'Opera th ere will be three stage s of galleries , 
thi s bein g the most important station of the Metropolitan net­
work. The Auteuil-Opera line wi ll be the deepest , about 21 m. 

In this co nstruction two great difficulti es hav e to be faced. 
First, the interruption of the tra ffi c by closing up the stre ets 
under which th e station is to he con strncted. This wo uld be a 
ve ry unpopular method of workin g , a nd th e simpl e announce­
ment made in the papers that th e chief en g in ee r was about t o clo se 
a part of the Place for a sho r t time was sufficient to arouse a 
g reat protest in all directions. The main technical difficulty is 
with reference to th e infiltration of water. which is to be m et with 
a t a depth of IO m. Thi s will be overcom e by a caisso n co n­
st ruction similar to those used in the construction of the now 
fa mous brid ge Alexander III. It is expec ted that the preliminary 
work wi ll b e finished in !\ larch, and th e construction wo rk it self 
completed in November. Th e in auguration will tak e place eady 
in 190.i. 

On the small railway branch lin e jo inin g two small places in 
the no rth of France and Belg ium th e Anzin Minin g Co mpany 
has just placed in service so me pa ssen ge r ca rs whi ch are probably 
the largest in E urope. They each co ntain s itting places fo r 100 
passengers, whereas the larges t cars in France are those o f th e 
P -L -M Railway Company, capable of holding nin ety peopl e. Th e 
cars are 17 m in leng th, and are, of course, mounted on double 
trucks. T h ey are li ghted elec tri ca ll y by means of accumulato r 
batt erie s placed under th e ca r, and are heated by means o f steam 
from th e engi ne. T he weight of an empty car is about 6o,ooo 
lbs. (26,500 kg). 
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FINANCIAL INTELLIGENCE 

VI/ ALL STREET, March 25, 1903. 

The Money flarket 
An easier tendency, more particularly in time loans, h as ap­

peared in the m oney market during the week. It is significant, 
however that advances for the more distant per iods are more 
readily ;btainable than those for the nearby dates. For four to six 
months the prevailing rate is s¼ per cent; for sixty days it is 
closer to s ½, with lenders holdin g off in must cases fo r their fu ll 
figure. The higher ra t e for the short-time loans, taken together 
with the s ½ per cent to 6 per cent call money rate on the Stock 
Exchange, undoubtedly refl ects th e opinion in banking circles that 
money will be comparatively easy in the late spring and summer , 
but that the relaxation during the interval between now and then 
will be very gradual. The reasons upon which thi s view is based 
are, first that currency is being held with unusual tenacity in the 
interior markets; second, that the Treasury is likely for the 
immediate future to draw from rather than to add to New York's 
cash supply, and third, that demands for money abroad being par­
ticularly heavy during the next month, it wi ll not be possible to 
get renewal of foreign credits here unless we are willing to pay 
high for th em. La st Saturday' s bank statem ent showed unex­
pectedly a $12,000,000 reduction in loans, in conse quence of which 
surplus reserves were rai sed $2,000,000. This item stands now 
about where it did a year ago, while th e outstandin g loan account 
is a trifl e less. It is evident that the movement of local capital is 
likely to furnish a pretty close parallel to the one of last year, wh en 
surplus rese rves barely held their own during the latter half of 
l\farch, and did not begin to pick up to any extent until after the 
second week of Apri l. Sterling exchange has risen sharply during 
the week, reflecting at once the eas ier position of our time money 
market and the cont inued hardening of the money markets abroad. 
The recent break in ce real prices, however, is a fa \'arable sign in 
thi s connection , inasmuch as it points to h eavy exports of agri­
cultural commoditi es and a consequent strengthening of our 
credit relations with E urope. 

The Stock flarket 

A recovery in prices, followed by another dec line, has left th e 
position of the general stock market a bout the same as it was a 
week ago. lt is rather hard now to find adequate r ea~on fo r the 
\Vall Street depression 1rnrely in outside conditions. O ne h ears 
a good deal about the ho sti le at titude of labor , and the threatened 
~trik es in various parts of the country. The findings of the anthra­
cite strike commission, made public last Saturday, while not 
interpreted as a posi tiv e victory fo r either operators or men, are 
likely to afford encouragement to the agitation for high er wage s 
now going o n in other industries. Th e expensive co ncessions 
which the New York and New Haven Railroad have fou nd it 
necessa ry to make in order to ave rt a strike, are another significant 
sign indicating that the profit s of capital are being steadily en ­
croached upo n by the demands of o rganized labor. This phase 
o f the financial situation is certainly by no m ean s agreeable. It is 
a fact also that mon ey ra tes a re unu sually hi gh for thi s se aso n of 
the yea r, and that it is a serious questi on wh eth er in reckoning 
the investment Yalu es of th e future a p ermanently high er interest­
y ielding leve l must not be accepted as a n ecessity. Yet with all 
du e weight attaching to these consideratio n th e principal reason 
10r the preva iling pessimism see ms cl ea rly to be in the fact that the 
outside public are afra id t o buy stocks for a ri se, that no powerful 
efforts are being m ade to sustai n o r advance prices, while a t th e 
same time a very strong ::,pcculative contin gent, headed by some 
of th e most daring professional operators, is working aggress ive ly 
fo r a declin e. According to th e co mmon goss ip , which, in thi s 
imtance, see ms to have pretty good foundation, the animus of this 
raid upon the market lies in the fight for the mastery in the 
Southern Pacific property. That the minority faction in this 
co mpany a re n ot content with u sing law suit s and injunctions 
to gain th eir point, but that their plan embraces an attack 
upo n vested interests in general, appears now quite clear. Will 
the other party in the contest r emain passive under thi s attack? 
Or will they in turn take the off ensive and make things uncom ­
fortab le fo r the speculators who are se lling stocks short? These 
are some of the queries which professional \ Vall Street is putting 

to itself. In the meantime the prudent person on the outside will 
doubtless conclude that h e had better stand aloof. 

.'.\Iet ropolitan shares were run up sharply toward the end of last 
wl:ek on what looked to 1:e a well-execut ed drive against a large 
short interest. T he ri se was accompanied by talk of a favora ble 
report from the District Attorney's office, which has been investi­
gating the affairs of the company. But the stock reacted promptly 
with the rest of the li st later o n. Manhattan has h ad a special 
reason for it s decl ine in the threats of a strike by its employees 
the outcome of which, at thi s writing, is by no m eans clear. T h e 
decline in Brooklyn Rapid Transit, on the other hand, has been 
entirely in sympathy with th e general market . There is a favorable 
sentiment r egarding this property owing to the approach of th e 
season of h eavy earnings, and the confident expectation that on 
account of the diminishing ratio of operating expenses th e n et 
returns will show up very handsom ely. 

Philadelphia 

The Philadelphia traction stocks have shown considerable 
strength during the week in sp ite of th e r eac tionary tendency 
elsewhere. T h ere were some indications that the clique in Rapid 
Tran sit had resumed operations after a long period of inactivity. 
The stock was taken in hand at 13¼ and bid up rapidly to I4¾, 
without encounterin g any selling of import ance. This movement 
was accompa nied by a half-point advance in Union Traction, from 
46¼ to 47¼; it was ev idently entirely speculative, however. A n 
odd lot of Philadelphia Traction sold as high as 98; but the regular 
market for the stock did not go above 97½ . American Railways 
wa s strong at a gain from 50 to so¼. Consolidated Traction ol 
New J ersey so ld at 65 and R eading Traction at 30. 

Chicago 

Union Traction shareholders have scarcely taken any advantage 
o f th e offer to extend the period for depositing the stock until 
April 2. Their r eluctance to do so is presumably due to the un­
certainty of the co ming city election. T h e common stock on o ne 
o r two single trades advance d to ro¼ during the week. City 
Railway wa s steady, sellin g at 210 a nd 212, West Chicago recov­
ered to 84, while North Chicago fell from 158 to 157. There is 
so me hope among the surface lin e managements that the Re­
publican city ticket will be successful, in which event it is thought 
that the cha nces for extending the franc hi ses will be greatly im­
proved. Rumor has it that th e City Railway has an independent 
franchi se plan to present to the new City Council as soon as it is 
elec t ed, and will leave th e Union Traction to go it alone. There 
is no co nfirmatio n, h owever, fo r this sto ry. Scarcely anyth ing at 
all has been done in elevated shares duri ng the week. A few 
trifli ng sales only are reported in M etropo li tan preferred at 82, 
South Side at ro8 and Lake Street at 5~,:;. It is not believed that 
the L ake Street Company will be allowed to default on the July 
interes t on its fir st mortgage bonds. Such action would work 
seriously against the interests of the Northwestern Elevat ed, and 
as the people back of th e latter road are identical with the Lake 
Street party, it is likely that a way will be fo und to meet the pay­
ment, and so prevent foreclosure. 

Other Traction Securities 
The Boston st ock s did not change their position much en the 

week, with the exception of Boston Elevated. These shares 
recovered from 145 to 148, a nd showed some firmness at the higher 
figure . Massachusett s Electric common did not go below 35 nor 
above 35 :Ys. but th e preferred rose a half point from gr½ to 92. 
\Vest E nd co mmon was steady between 96½ and 96, and later sold 
ex-dividend at 94~/4. The preferred lost a half point t o 115. In 
Baltimore the United Railway issues were strong on favorable 
pro spects for a steady increa se in th e company's earnings. The 
income bonds benefited 11•ost by the buying, advancing from 68 to 
68¼. The general 4s were steady at 93¾, and the stock at 13. 
Other Balt imore sales for the w_eek included Knoxville Traction 
stock at 30, Baltimore Traction ss at r 17¼, North Baltimore Trac­
tion 5s at 1201/2 , and Anacostia & Potomac 5s at roo. The only 
feature of the New York curb dealings during the week was an 
attempt to stimulate speculative intere st in New Orleans Railway 
securities. T h e commo n stock ran up sharply from 13 to rs¼, and 
the preferred from 37 to 38. But no buying from outside sources 
appeared and the common stock yesterday yielded to 14¼, It 
took only a few hundred shares to move the quotation either way. 
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Other curb sales for the week comprised Interborough Rapid 
Transit (70 per cen t paid in) at 107, United Railways of St. Louis 
preferred at Sr ½ , American Light & Traction preferred at 99, 
Brooklyn City Railroad 5s at 108½, a nd St. Louis Transit 5s at 
95 a nd 95¼-

Tractions were comparatively quiet on the Ci ncinnati 'Chan ge 
last week. Sales numbered abo ut 2400 shares of stock and $150,-
000 worth of bonds. Toledo Railways & L ig ht led in the stocks, 
982 sh ares selling; opening was 30¼, and the close 3..J-- North ern 
O hio Traction commo n was again popular, 522 shares sellin g at 
26¼ to 27½ . C::incinnati Street Railway continued firm, ..J-73 
shares in small lots selling a t qo¼ to I..J-2. The demand for 
Indianapolis Street Railway ..J-S continued stron g, and $67,000 
worth so ld at 88½. Northern Ohio Traction 4s so ld to the extent 
o f $36,000 worth, a t 62½ to 63½. Columbu s, Delaware & l\farion 
ss continued sta ti onary at 101 , $28,000 worth selling. 

Traction sales on Cleveland Exch a nge munber ed 2786 shares 
of stock and $13,000 worth of bonds. The nomination of a strong 
Republican candidate, who is ope nly in fa, or of ex tendin g the 
franchis es of the city lines, caused sharp demand for the issue s 
of both the Little and Big Consolidated Companies. Sales in 
Cleveland E lectri c numbered 950 shares, advancing during the 
week from 85 to 88. Three hundred Cleveland City sold at 102 for 
the opening and 105 at the cl•Jse of the w~ek. Northern O hio 
Traction sold t o the ext ent of 855 shares and declined from 26 
to 25; all sa les were from on e to two points lower than o n the 
Cincinnati 'Cha nge. L ake Shore E lectric improved sl igh tly, ..J-50 
shares selling on an advance from r r to 12¼. A small lot of 
Aurora, E lg in & Chicago preferred sold at 89, a decline from 92½ 
last sale. Monday th e bull movement on the Little Big Con­
solidated was renewed. Three 100-share lots sole! at 861/4 with 87-}/g 
asked at the close. Bidding on Little Consolidated advanced rn 
106, but n one was sold, as h olders asked IIo. Cleveland & South­
western sprang into prominence and 300 sh ares sold a t 25 and 
25¼, which is a decline of five points from last sale. 

Securities Quotations 

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

Closing Bid 
March 17 March 24 

American l{ai! ways Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49½ 50 
A uro ra, Elgi n & Chicago .......................................... a29 a30 
Boston Elevated .................................................. 145 147½ 
Brooklyn R. T............................ . . . . . . . . . . . . . . . . . . . . . . . . . 64% 65¾, 
Chicago City ...................................................... 210 212 
Chicago U ni on Tr. (common ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9½ 9½ 
Chicago Union Tr. 1 preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 42 
Cleveland E lectric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 86½ 
Columbus (common) . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 74 74 
Columbus (preferred) ............................................ 10-! 105½ 
Consolidated Traction of N. J ..................................... 64 64 
Consoli dated Traction of N. J. 5s ......... . ....................... 108 108 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83¾, a86 
Electric People's Traction (Ph1ladelph1a) 4s. .... . .. . ............. 98 98 
Elgin, Aurora & Southern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52½ 52½ 
Lake S hore Electric .... '. .................................. . ...... all½ 121/4, 
Lake Street Elevated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5¼ 5 
Manhattan Rai lway .......... ...................... ............... *140¼ ] 38¾. 
Massachusetts E lec tric Cos. (common)........................... 35 34½ 
Massach usetts Electric Cos. (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . 91 91½ 
Metropolitan E levated, Chicago (common) . . . . . . . . . . . . . . . . . . . . . . 33½ 32 
Metropolitan Elevated, Chicago (preferred)...................... 81 81½ 
Metropoli tan Street ...... ... ...................................... 133% *134¾ 
.l\.ew Orleans Rail ways (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12¾ H 
New O rleans Railways (preferred) .............................. a42 38 
North American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99½ 102 
Northern Ohio Traction & Light ................................. a26 25 
Northwest ern Elevated, Chicago (common) .............. ...... . 
Phi ladelphia lfapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
P hiladelphia Traction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97½ 
S t. L ouis Transit (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27½ 
South Side Elevated (Chicago) ........................... . .. . ... 108 
Syracuse Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -
Syracuse Rapid Transit (preferred) ..... . ....................... a80 
Third Avenue ............................................ ........ 122 
T oledo Railway & Light . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 30 
Twin City, Minneapolis (common) ......................... . .... 1141/4 
United Rail ways, St. Louis (preferred) ......................... . 
United Railways, St. Louis, 4s...... ........... ............. ...... 84½ 
Union Traction (Philadelphia) . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . •W'Yt 

a Askecl. • Ex-I >i vidcnd. 

14¼ 
97½ 
27½ 

107 

a79 
122 

115½ 
81% 
8-1½ 
47¼ 

Iron and Steel 
The stron gest feature of the present iron situation 1s the ex­

traordinary demand for finished product s. In bar iron, wire and 
wire products, sh eet steel and structural material consumption 
continues in enormous dimensions, and far outruns production. 
This g reat activity in the hi gh er branches of the industry 
naturally filt ers th rough pretty much the entire market. The pig­
iron trade, both East and \Vest, shows increasing activity, and 
purchases are being made very freely now for the second half of 
th e calendar year. T here is also an increa se d inquiry for foreign 
articles, in foundry iron and iron ores particularly, growing out 
of the fact that at the h igh level of domestic price s it h as beco me 
just as cheap, or even cheaper, to import than to buy at home. 
Quotations are $22.00 for Bessemer pig, $30.50 to $3 1.00 for Bes­
semer steel, and $28.00 for steel rails. 

Metals 
Quotations for the leading metals are as follows: Copper, lake, 

11-¾ to 15 cents; tin, 29¼ to 29}.{ ce nts; lead, --1- Ys ce nts, and 
spelter, 5¾ cents. 

THE SUIT RESULTING FROMJ THE INQUIRY INTO 
METROPOLITAN FINANCES 

The hearing on the summons issued by \Villiam N. Amo ry, 
requiring Herbert H. Vreeland, president uf the Interurban 
Street Railway Company, of New York, to appear and show ca use 
why he should not be prosecuted for cri minal libel, was opened 
Tuesday, March 24--

The hearing was begun a few minutes after 2 o'clock and was 
co ntinued until 5:30, when a n adj ournment was taken until 
\Vednesday, l\Iarch 25. Throughout the entire hearing on Tues­
day Mr. Amory was submitted to inquiries from Mr. Nicoll, of 
counsel for Mr. Vreeland. The purport of these inquiries was to 
justi fy the terms Mr. Vreeland had used in hi s denunciation of 
actions credited to the plaintiff, in reply to th e attack that .Mr. 
Amory was all eged to have instigated against the Metropolitan 
Street Railway in a n ewspaper publication of March 11. Straight 
through th e examination Mr. Nicoll held the position of attempt­
ing to sh ow that Mr. Amory was inspired by motiv es of gain in 
his activity concerning the affairs of the Metropolitan Street Rail­
way Company, and he pressed many of hi s questions as to the 
personal acts and conn ections of l\Ir. Amory so close that there 
were repeated controvt.rsies between the counsel as to wh ether th e 
questions should be admitted. 

Some of Mr. Amory's testimony resulted in Mr. Nicoll declaring 
that the plaintiff was engaged in an organized attack on the 
Metropolitan Street Railway Company for "stock jobbing pur­
poses," aided by some of the m ost active stock jobbers and 
speculators of \,Vall Street. Later, in puttin g the question as to 
Tvir. Amory's business, lVIr. Nicoll received the reply that Mr. 
Amory's so le business is " none except this railroad affair." Then, 
in direct reply to the question, "What railway affai r ?" Mr. Amory 
repl ied: ''Why, th e Metropolitan Street Railway, which I haYe 
been investigating for more than a year." 

After the adjournment had b een taken Mr. Vreeland issued a 
statement concerning the recen.tly-publi shed report by Max Teich­
man dealing with the affairs of the Metropolitan Street Railway. 
The sta tem ent explains th e second report by Mr. Teichman, which 
was offe r ed in evidence and rejected at the h earing. In this Mr. 
V rceland says in part: 

"l\Ir. Teichman was asked to furnish us with a copy of hi s 
report, which req uest seemed reasonable in view of the fact that 
it had been publi sh ed in incomplete and garbled form. !\Ir . 
Teic hma n. in view of the misunders tanding which had been 
created by th e partial publication of hi s report, has spent several 
days in New York in con sultation with our accountant, Mr. Little, 
and in th e course of h is investigation mad e such an examination 
of our books as seemed to him 17ecessa ry to clear up the seYera l 
q ues tions covered by hi s origi nal r eport. nfr. Teichman made it 
plain that hi s original report was so qualifi ed. in view of the 
exceedin g ly limited data at hi s di sposal, that had it heen pub ­
lished as a whol e it would not have been useful to thnse who h/1ve 
sought to injure the Metropolitan Company. 

''M r. Teich man th en placed in my hands a supplementary r eport 
entirely exonerating the company." 

It was also br ought out that the report made by •John C. Hertle 
had heen rejected as unworthy of consideration by Tl oskins & 
Sell s, expert acconntants, to whom it was submitted hy Amory, 
who ad\'ised him that "the claim wnnlcl he thrown nut oi eo nrt. " 
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ELECTRIC RAILWAYS IN NEW JERSEY 

Interes ting figures concerning the electric r ailways of New J er­
sey are contain ed in th e supplem ental annual report o f the State 
Board of A ssessors, which has just been issued. It is sho wn that 
with an investment o f over $150,000,000 in elect r ic railways in the 
Sta t e the stockh older s in the va rious lines by which the State is 
traversed, r ece ived but 1 a little over $500,000 in dividends in th e 
year endi ng D ec. 31 , 1902. The fi g ures compil ed by th e Sta te 
assessors sh ow that in add iti on to th e smn s incl uded in t he $1 50,-
000,000, which a mo unt r eprese nts th e cos t o f the railroads , t he 
sum of $5,091 ,290 is r equired in a yea r 's operati o n o f th e road fo r 
repair s, superi ntendence, manage m ent and th e like. 

A ccordin g t o the r epo rt , the tot al number of mi les o f t rack in 
the State foots up to 891.284. The issued capi t al stock amount s 
to $83,353,940, and the to tal of th e paid-up capita l stock is $8o,-
672,931. T h e funded debt s of all the corporations amount to 
$56,257,500, whil e thei r other debts amount to $10,776,256.85. 

T he exac t a mount o f the cost of th e con structio n o f the elec tric 
r ailways, includin g equi pment <1 nd appurtenances, is $150,041 ,915. 
T he g ro ss receipt s, expenditu res and dividenJ s that have been de­
clared, as co mpared wi th th e Board's r eport of a year ago, sh ow 
an excess of r ece ipts ove r the expenditures of $130,400, and that 
th e compani es have paid in dividends $54,000 more than duri ng 
1901. The fo llowing statement will show the materia l poin t s o f 
diff erence between the r eport s : 

Gross Expen- Dividends 
R eceipts di tu r es Paid 

1902. ...... ... . . . $8,894,254.41 $5,09(.290.79 $540,640.00 
1901. .... .. . . . . . . 8,137,076.28 4,464,51 3. 22 486,640.00 

Of the six ty-three chartered co mpanies in t h e Sta te fift een are 
not in operation. T h e m ajo rity of thi s number have yet t o com ­
mence the con stru cti on of their tracks, th e roads bein g m erely 
proj ect ed, and on whi ch wo rk will be start ed som e time in the 
future. Nearl y all of th e capital stoc k has bee n subsc r ibed for in 
the case o f these co mpan ies and paid in . 

---➔♦♦ ·---

INTERURBAN COMPANY'S QUARTERLY REPORT 
T he I nterurban Street Rai lway Co m pany, of N ew York , r eport s 

ea r nings as foll o ws: 
Q uarte r ended D ec. 31, 1902-

Gro ss rece ipts ......... ...... ... ..... . .. .... .. ... . 
O peratin g expenses .......................... . ...... . 

Net earnings ....................................... . 
Ot her incom e ...................................... . 

Total n et ... . ....................................... . 
Fi xed charges ....................................... . 

D efi cit . . ... .. ..................................... . 

$3,875,179 
r ,920,084 

$1,955,095 
185,185 

$2,140,280 
2, 187,838 

Cash on hand, $1,081,763; pro fit and lo ss defi ci t , $55,802. 
Th e balance sh ee t of th e company a ~ of D l c. 3 r , 1902, shows : 

ASSETS 
Cost of ro ad, etc ............................... . ... . 
Stc,eks and bo nd s ................................... . 
Co nstruction l\I onnt V ern"n Di vis ion ............... . 
Accru ed int erest. .. ..... .. . . ........ .. .............. . 
Supplies on h and . . ..... .. ......................... . 
Open accounts . ... .. ............................... . 
Cash o n h and .... ... ........... , ................... . 
Prepared insurance . . ............................... . 
O pen accounts ...................................... . 
Co ntrac t account with :Metro politan St r eet Rai lway . . . 
Pro fit and loss defi ciency .... . . .. . .. .. . ...... . . . .... . 

$509,332 
5,898,143 

3,905 
170 

82,808 
985 ,326 

1,081 ,764 
40,731 

2,606,908 
7,202,000 

55,803 

T otal .. . .... .. . .................. .. .......... ... .... $18,466,891 
LIABILITIES 

Capital ............................................ . 
Three per cent debenture nntes ................. , ... . 
Tax es acc rued ......... .. . . ... .. .................... . 
R entals accru ed ....... .. .. . ........................ . 
O pen account s ........ ... . .. ............ . ......... . . . 
Due for suppli es ........................ .. ........ .. . 
O pen accounts ....... . ...... . ........... . ..... .. . .. . 

$5,880,000 
2,640,000 

329,061 
723,155 
577,596 

1,173,059 
7,144,019 

Total ...... .. ........ . .. . .... . .... . ... . . . ... .. . ...... 18,466,891 
P residen t V reeland, of the company, is quoted as sta ting that 

the de fi cit nf $47,558 was clue to th e co al st r ike, which increased 
the cost of power fro m th ree to five ti mes t he n o rmal in a lar ge 
part of th e ti me covered by that r epo rt, and also in a less degree t o 
the fact tha t in thi s quarter the in creased wage schedul e o n the 
l\ Ietropoli ta n syst em went into effec t. 

THE;ELECTRIC CLUB OF PITTSBURG 

T he fir st annual r epo rt o f the E lectri c Club, o f Pittsburg, Pa., 
is issued in the fo rm of an attracti ve booklet under date of M arch 
19, 1903, th e anniver sary of the elub 's o rganiza ti on. 

T hi s pa m phl et , o f arti sti c des ig n a nd illustra tio n, g iv es the con­
st itutio n and m embership of th e club, the scope, plan s and per­
sonnel of t he va rious committees a nd an outlin e o f the work ac­
complished and proposed. 

A fea ture of thi s work which has proven very valuabl e is the 
fo rmation of cl asses fo r th e study of technical subj ects und er th e 
in structi on of eng ineer s o f the W estinghouse E lec tri c & Manufac­
turin g Co mpany. These classes, o r secti o ns, constitute "self-ex ­
citing" en g in eerin g soc ieti es within th e pa rent body, each se ctio n 
pursuin g a separate and definit e lin e of study. 

A s a furth er aid there is a well-equipped t echnical library, in­
cluding the va rious electrical and m echanical magazines. 

But that "J ack " m ay not be a " dull boy," the social side of life 
is direc t ed by th e co mmitt ees in charge, o f whi ch not the least 
is that known as th e " ladies' co mmittee"-an ever -to-be-desired 
el em ent in any club. 

----+♦._ __ _ 

ELECTRIC CAR HOLD-UPS IN CALIFORNIA 

F or the third tim e since F eb. 18 electri c cars operating in the 
vicinity of Los A ngeles, Cal., have been h eld up in true W estern 
style. I n each o f these hold-ups th e bandits made good their 
escape, and thi s de spite the fa ct th at in th e last hold-up, which 
occur red .March 21 , o ne pa sse nger was kill ed and three wounded. 
T he fir st ho ld-up was that of a ca r o f the L os A ngeles & Pasadena 
E lec tri c Railway, and was carri ed o ut h alf-way between the two 
cit ies by two masked hig hw;iymcn. Th er e wer e thirty-two pas­
sen gers o n th e car, fi ftee n o f whom were women. It is estimated 
that th e robbers secured $500 in m oney, fift een gold watches, 
nu mero us ri n gs and oth er jewelry. O nly o ne sho t was fired , and 
that was intencle cl fo r a passe nge r who refu sed to g ive up hi s 
money. 

T he seeond hold-up was that of a ca r of the Central Avenue line 
of th e Los A ng eles Ra ilway Company, on the ni ght o f March 15. 
T hi s hold-up was executed by a woman , who had as accomplices 
two men. T he co nductor o f the ca r was r eli eved of $35. 

T he thi rd and m ost atroc ious of th e seri es occurred on Mareh 
22, o n the Los A n geles- Pac ific Railway Co mpany' s lin e, between 
L os A ng eles and Santa Monica. It was executed at the head of a 
deep cut . T he robbers had place d a stee l ra il, a large beneh and 
a cement barri er o n th e t rack. T he m otorman sa w the obstruction 
wh en the ca r was several hundred yards from it, and at once turned 
o ff th e current a nd ra n slowly t o th e place. The m oment the car 
st ruck three mask ed m en spran g from the weeds al ongside the 
track. O ne boarded the fro nt encl of the ca r and the other two the 
rear encl. T he fir st man co mmanded th e pa ssen gers to put up 
t heir hands, and when one of th em did not comply he fired a shot. 
T h e passenge r r eturned the fir e, and then the other two highway­
men began sh ooting r ight and left through th e car. In all four 
pa ssengers we r e struck by the bullet s, one man being shot dead, 
while th e o ther s were seve rely injured. The ro bbers secured no 
boun ty. A reward of $ r,ooo will be award ed by th e company fo r 
the capture of each of the ro bbers. 

----+♦----
THE ANNUAL FIGHT IN CONNECTICUT 

T he prediction made some week s ago that the pre sent session 
o f th e Legi slature of Connec ti cut would record the fi ercest war 
t hat h as ye t been waged a t H artfo rd between the steam and 
electric railway intere sts in Connec ti cut is being borne out. Ever 
since th e o pening of the session th ere have bee n se rious tilts be­
tween th e int erest s, but it is th e plan to r epeal the present railroad 
law, now before the joint judiciary committee , that is r eceiving the 
at t enti on of all th e r ail road interests o f the State, besides scores 
of o ut side inter est s. However, in the prese nt stru ggle there is not 
th e cl ean cut division o f the st eam and electric railway interest s 
that h as charac teri zed most of the o th er struggles for supremacy, 
fo r th ere is a divisio n in whieh st eam and electrics combined are 
arrayed aga inst steam and electrics combined. In faet, the real 
struggle see ms t o be betwee n the r esident steam and electric rail­
way interest s in the Stat e and the proposed M iddletown & New 
Haven Rail road and th e M iddletown & Hartford Railroad. Both 
of th ese companies ar e promoted by the sam e interests, and under 
the pre sent railroad laws have the right to condemn land and 
buil d their lines. As ha s previously been stated in the STREET 
R AILWAY J ouRNAL the companies plan to build between New 
H ann, M icl cl letown and H artford , paralleling the New York, New 
}laven & H artfo rcl Ra ilroad. 
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D emanding repeal of the present law appear r epresentatives 
of the New York, N ew H aven & Hart fo rd Rai lro ad , the majority 
of th e street railways, and the Connecti cut Lighting & Ra ilway 
Co mpany, agen t of the Phi ladelphia U nit ed Gas Improvem ent 
Company. Against th e measure to r epeal th e law appear the 
Conn ecti cut r epresentatives of J a mes F . Shaw & Company and 
Gay & Company, banker s, of Bost on, wh o a re financin g th e New 
Haven & Middletown Company and l\fidd letown & Hart ford 
Company; t he old Connecticu t vVestern extension peopl e and 
th e Ver mo nt Central Rai lroad. Seventy m ember s of the H ouse, 
belong ing to the Farmers' A ssociati on, have also placed them ­
selves o n r eco rd as opposing the r epeal bi ll. 

If th e r epea l m easure passes it will mean that in the future 
no railroad company can be in corporated in Co nnec ti cut with out 
th e perm ission of th e General Asse mbly. I t will cut out a ll 
fo reign corporati ons from buildin g roads in th e State, and g ive 
to th e Legislature un preceden ted co ntrol of th e railr oad situati o n. 

----♦----
IRISH TRAMWAYS 

A n interesti n g Parlia mentary paper dealin g with I r ish t r am­
ways has been issued by the Board of Trade. T we nty- fiv e year s 
ago th e a mount o f capital authori zed fo r the co nstruction of tram ­
ways in thi s coun t ry was £ 739 ,076. In June las t the fi gures wer e 
£3,338,8o2, of whi ch sum £2,077,652 had bee n pa id up. and 
£2,825,928 actuall y expended. In 1878 th ere were only 32 mi les 
open fo r public t raffi c, while 163 mi les were avail able in 1902. L ast 
year th ere were 1290 horses and 596 cars em ployed in th e t raffic. 
The nu mber of perso ns wh o traveled on tramcar s in Ireb nd in 
1878 was 8,878,859. Last year the n umber had in creased to 81,567,-
477. The gross receipts in 1902 amounted t o £ 439,569, whil e the 
working expenses were £294,193, leaving the n et rece ipts a t 
£145 ,376. Th ere are at present in I r eland 161 miles of tram way, 
di vid ed as fo ll ows : E lectric , 89 mil es; st eam , 29 mil es; ho rse , 43 
miles. The aggregate number of mi les run in 1902 by all th ese 
ca rs was 11,286,273. T here are twenty independent sys t em s in 
Ireland, th e pr incipal o f which are in B elfas t , Dublin and Co rk. 
T he am ount of mon ey expended in th e constructi on of th e Dublin 
lines h as been up to th e present £1,861 ,972. T he Belfast Stree t 
Tramways Co mpany, whi ch has working con t rol over the Belfast 
& Ligoniel and th e Belfast Corporati on lines, as we ll as its own 
lines, has 31 m il es open , upon which £ 440,851 h as been expended. 
The Co rk E lect ric Tramway Company has co ntrol of 15 mil es of 
lines , and the capital expended on the system up to June 30 last 
was £ 172,342. 

•• 
ELECTRIC RAILWAY PROPOSITIONS IN ONTARIO 

Ther e h as been p resented t o th e O ntari o Legislature, which 
went in to session on March 10, a batch o f electric r ailway pro ­
posals whi ch provide fo r the co nstru ction of n ew roads, the ex­
tension on a considerable scal e o f road s now in operati on, and the 
buildin g of municipal lines. Incorporati on is ask ed for a road t o 
run from S tratford along the Huron R oad t h rough Sebr ingvill e 
to Mitch ell and th e town ships o f D ownie and Bl anchard, and 
W est Zor ra to St. Mary 's and E mbro. A somewhat sim ilar pro­
posal is th at embodi ed in an ac t t o incorpo rat e a r adial rai lway 
company which proposes to run t h ro ugh th e tow nships of vVest 
Zor ra and N orth O x ford to Beachvill e, th ro ugh East Zo r ra and 
West Zorra to W oodst ock, th ro ugh W est Zorra and D ownie to 
Stratford , and th rough Eas t Ni ssouri e or D owni e t o St. Mary's. 

T h e city o f St. Th omas is applyin g fo r a co mmission to place 
its str eet rail way system in the hand s o f a board of com missio ners 
and for the ri gh t to bui ld t o Port Stanl ey th rn ugh Yarmouth 
T ownship. 

A charter is ask ed fo r the Sarn ia, P et ro lia & St. T homas R ail­
way, whi ch pro poses to conn ec t Sarn ia and St. T homas by way 
of P etrolia. Th e ri ght t o operate fe r r ies from Sarnia to P ort 
Huron is also ask ed. · 

Application is made fo r a charter fo r th e L ondo n, Parkhill & 
Grand Bend E lectri c Rai lway Company. Th e plan of th is co m ­
pany is to build fro m a poin t on the south shore of Lake Huron 
throu gh th e tow nshi ps of Steph en, McGilli vry. We st Wi lliams, 
E ast Wi ll ia ms, L obo and L ondon to th e ci ty of L ondo n, tak ing in 
th e t own of Parkhi ll. 

A bi ll has b ee n presented in behalf of th e H uron & B ruce Elec­
tric Rai lway Co mpany a mendi ng it s ch arter a nd changi ng its 
name to the Ontario W est Sho re E lec tric Rail way Company. I t 
proposes to ru n fr om Dungann on to Lu cknow, Wal kerton and 
W est Wawanosh and East W awa nosh , to conn ect with th e 
Canadian P acific R ailway a t Wingham. The company also wishes 

t o co nnec t wi th London and Sarnia, a proposal which was de­
fea ted at the last session of Par liam ent. 

A nother applica tion seeks t o extend the powers of th e Guelph 
Radi al R ailway to en abl e it to buil d lines to surrounding towns 
and vill ages, including E lora, Fe rgus, Arthur, Mount Forest, 
E rin , Puslinch Lake, Galt , Hespeler and P reston. 

A n applica ti on wh ich will largely increa se the electric syst ems 
of the Niaga ra Pe ni nsula is one to incorporate the Niagara, 
Qu ee nston & St. Ca th arines Rai lway. T h is company has in 
view a tri an gular syskm whi ch will connect Q uee n ston with 
Niagara-on-the- L ake, St. Catharines and Q ueenston. 

T he Toronto & Mimico E lect ri c Railway & Light Company, 
und er the co nt rol of th e Toro nto Street Railway Company, is 
r enewin g it s appli catio n fo r th e r igh t to buil d th ro ugh York, Peel , 
H alton and vVentort Counties to Hamilto n. 

T h e T oron to Suburban R ailway is seeki ng permission to extend 
it s road on D avenport Road th rough York Town ship and th e 
city to East T oro nto and L ittl e Yor k. 

Th e city of O ttawa is apply in g fo r power to incorporate and 
build a street rai lway system of it s own. 

The No rth Lanark Rai lway is seekin g permi ssion to extend its 
lin e eastward to Ottawa and west to th e Madawska Ri ver, in 
R enfro w County. 

R einco rpo rati on is sough t for the K in g ston & Gananoque Elec­
tri c Railway Company, whose ch arter has lapsed. 

----+-♦·----

ANOTHER NEW YORK-NEW JERSEY TUNNEL 

The Hudson & M anhattan R a il road Co mpany, of New Yo rk 
city, was inco rporated March 20, with a capit al of $3,000,000, to 
construct a tu nnel rai lroad approx imately I mil e lon g from Broad­
way and Cortlandt Street , New Y ork city, under the b ed of the 
Hudson Rive r t o the boundary line of th e State of New J ersey, 
.ther e t o connect with the railroad of a New J ersey cor poration 
extending wes twardly to a point in J ersey City. The director s of 
th e company are: George P . L est er , of Bloomfi eld , N. J. ; H ow­
ard Slade and Will iam H . Si eg el, of New York ci ty; Clinton 
Graham , of Flushing; R obert Maro ney, Charl es H . Aro n, J ames 
D av idson a nd A. F . Richter , o f Brooklyn ; A. B. P roctor , Jr., of 
Boonton, N. J. 

Wi ll iam G. M cAdoo , pres ident o f the New York & New J er sey 
R ailroad Company, which is building a tunn el from Fi fteenth 
Street , J er sey City, to M orton Stree t , New Y ork, is int erested in 
th e new company, but he refu ses to di scuss the pro ject . 

It is understood, h owever , that the plans for the new tunnel 
have been drawn by J acobs & D avies, of 128 B roadway, New 
York, the engineers wh o drew th e pla ns fo r th e Pennsylvania 
tunn el and al so for th e on e between J er sey City and Mo r ton 
Street. It is a lso underst oo d that they will supervise con structi o n 
work. Extensive operati ons in real estate in the vicini ty of the 
co mpany's prop osed New York terminal lead to the stat ement that 
th e t ermin al is already provided fo r. 

----+-♦----
BIDWELL PA TENT DEFEATED 

The decision of J udge Cochrane, on Feb. 20, 1903, dismissi ng the 
sui t of Benson Bidwell , Clara E . Bidwell and Charl es F. B idwell 
against th e Con solidated Stree t R ailway Company, of Gran d 
Rapid s, in th e U nited Sta tes Ci rcuit Court fo r th e ·w estern Dis­
t ri ct of Mi chi gan , di ssipat es th e claims of th e B idwel ls of coll ect­
in g large dam ages a nd pro fit s fro m th e electric street rai lway 
interests. 

The basis fo r th e suit was patent No. 318,594, elated l\lay 26, 
1885 . by which th e Patent O ffice g ran ted Benson B idwe ll claims, 
\\: h ic h th e Bidwe ll s all eged broadl y covered a ny and all p ract ica l 
m eans fo r propelling and li ghting ca rs by elec tri city supplied from 
a central sta tio n, and li ghtin g the way statio ns and track as well, 
th e la mps and car motors bei ng sup plied with cur re nt by a sin gle 
set of conduct or s conn ected with th e generat ing station. 

Th e bro adest in term s of th e claims of thi s pate nt is the fir st, 
which read s as fo ll ows: 

1. ln a n electric ra ilway, cars havi n g an clcctromotor, a line circuit , movable 
circ uit con nection between the line circuit and sa id motor s, a hranch ci rcuit in 
sai d movable ci rcu it, an d a n elec tric lamp wit h s witch mechani sm in sa id 
b ra nch circuit, substa n tiall y as shown a nd described. 

Th e th ird claim speci fi es branches for lamp s and switches "alon g 
the lin e of way." 

T he pat cni ex pired last year. I t shou ld never have been 
g ranted . Fi rst, bcc,1usc th e proposed use a nd also th e actual use 
o f all th e elements fn und in it s clai ms, arranged in the sam e way, 
and fo r th e acc " mplishment of the sa me purpose. had been de­
scri bed in publications available to the Patent Office for some 
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years prio r to A ug. 14, 1884, when th e applicatio n for the patent 
was fi led ; a nd, second, for th e reason that since electri c lamps fo r 
lig hting a car and station and track , and a m ot o r fo r propell ing the 
car, act in dep en dently o f one anoth er (e ach in it s o wn way pr o ­
ducing th e result fo r v: hich it is u sed, j ust as if none of the oth er s 
we r e presen t ) ther e is no co-operat ive actio n b etween th e lam ps 
and motor to produce a r esultan t o r co mbin ed eff ect. T herefo r e, 
th er e app ear s t o b e n o basis fo r a clai m valid in law. In o ther 
wo rds, a claim which includes lamps fo r lightin g th e car, station s 
and t rack and a m otor fo r pro pellin g th e ca r , m erely recit es an 
aggregat io n of ind epen d ent devices and no t a co mbina ti on o f 
inte ra ctin g elem ent s, and hence is n ot patentable, and ough t no t 
to h ave b ee n a llow ed. 

T he Bidwells appea r to h ave fo r ced seYe ral sm all vVest ern co m ­
pan ies du ri n g past year s to take out lice nses u nder th e patent and 
befo re it was sustai ned , and also to haYe or g an ized co m pan ie s t o 
co llec t dam ages fo r infrin gem ent fro m troll ey co mpan ies. 

----♦----
FORMAL OPENING OF THE WILKESBARRE-HAZLETON ROAD 

T h e protected third-rai l internrban line betwee n Wi lkesbarre 
and H az leton , P a., which was descr ibed in the STREET RAILW AY 
J ouRNAL, Mar ch 7, r903, was fo r mally open ed on March 20 by th e 
offi ce rs o f th e company, assisted by r epresen tatives o f th e bu siness 
in ter ests of both citi es. Fo r th e prese nt th e sch edule ca ll s fo r a 
train in each d irec tion eYery two h ours, and later in t he Eeason 
it is proposed to operate o n an h ourl y h ead way. T hi s road will 
ente r in to direct comp eti t io n with the P ennsylvania and L eh igh 
V all ey roads. both of which o perat e lin es b etw een the cities 
nam ed , but th e electri c line enjoys many advantages, includi n g a 
shor t er and m or e di rect route, and it wi ll g ive much m or e fr equent 
service. 

- ---.+·..----

THE SITUATION AT WATERBURY 

T he ~i tua tion at W ater bury , Conn., wh ere th e em ployees nf the 
l() ca l lines of t he Conn ecti cut R ail way & Li g hti n g Company a r e 
on strik e, r em ains practi cally un changed. Th e r egula r ,ervice o f 
ca rs is being oper ated an d m o r e passe nge r s a re bein g carri ed 
every day. Since th e breakin g o ff of negot ia tion s b etwee n the 
r epresenta ti ves of th e co mpany and th e un ion las t week , no effo r t 
h as b ee n m ade to a rrange furth er confer ences betwee n th e m en 
an d th e co mpan y. Th e com pany sta tes th at no co ncess io ns will 
be m ade and th at th e st riker s w ill po sitively n o t b e r ei nsta t ed. 
T h e rum or is r ev ived tha t a plan is bei n g com ider ed fo r callin g 
out all empl oyees of the co mpany on it s Ya rious lin es thro ug h out 
th e Sta te. ---- •·~---

ORDER FOR HEATERS ON THE SUBWAY 

T he Co nsoli dat ed Ca r H ea tin g Co mpa ny has just closed a cun­
tract wi th th e Interboro ug h R apid Transit Company , o f New 
York, fo r furn ishi n g r 2,680 electric h ea t er s. T welve th ousand of 
the h eater s are of th e panel type and 680 of th e cro ss-sea t type for 
cabs. T h er e will be twenty- four pan el h eater s in each ca r , twenty 
o f them b ein g placed under th e lon g itudinal seats and four un der 
stationary cross-sea ts, whi ch a re to b e paneled. 

Th e panel h eaters a r e of Consolidat ed standard con st ruction 
,vi th ca st -iro n fron t and back but so m ewhat sm aller th an th ose 
shown in th e company' s cata logue. In an equ ipment of twenty­
fo ur panel h eat er s a nd two cab h f'a ter s there will be r mile o f wire 
pe r car u sed in th e h ea t er coi ls. T h e h eat er fron ts ar e to b e 
fi ni sh ed in black japan, and th e heaters wi ll b e arran ge d for th r ee 
g r a dati on s of h ea t . 

Thi s o rd er was awarded to th e Co nsolidat ed Company in com ­
pe t iti on with the o th er car heatin g companies and aft er com­
pet itiYe tes ts. It is th e lar ges t o rder eve r plac ed fo r electric 
h eat er s with the exception of the Manhattan Rai lway order for 
21,600 h eat er s, given t he Con soli dated Company in July , 19or. 

The Con solidat ed Company has r eceived th e fo ll owing large 
o rder s durin g th e las t th r ee w eek s: Manhattan (Elevated) R ail ­
way, o f New Y ork, 2300 panel h eaters and 125 cab h ea t ers; St. 
L ouis & Suburban Street Ra ilway, equipments for roo cars, six­
teen hea t er s per ca r ; F ord, B acon & Davis, equipm ent s for th irty 
car s fo r Kansas City, twelve h eat ers per car, an d twenty-five 
equipm ents for Nashvi lle; W ashin g ton R ai lway & E lect ri c Com ­
pany, equ ipm ents fo r twenty cars. 

The or ders for th e St. L ouis & Subu rban and fo r th e K an sas 
C ity cars were taken b y th e Chicago office ; all oth er s by th e New 
York office. 

A BILL FOR MUNICIPAL OWNERSHIP IN MICHIGAN 

T h er e is now befo r e the L egislature of Michig an a bill looking 
to the co m plet e own er ship by municipalities of their streets, as 
especially g iving them the p ower t o construct, purchase, condemn 
or o the r wise acquire, own or operate street r a ilways. This bill, 
d raw n prima rily for the purpose of pav ing the way fo r municipal 
o wnership in D etroit, wher e franchi ses a re shortly to expire, is 
permiss ive only. It g iv es authority to th e L egislature to pass act s 
to enabl e any city t o he r eaft er acquire-wh en existing fran chi ses 
expire-the ownership of street railway track s. U nder it also, 
by th e sam e legislative provision, the city m ay operate stre et rail ­
ways in th e future wh en it beco m es the own er o f th e tracks and 
faci lit ies. But th e city canno t acquire the track s except by per­
m ission · o f the L egislature, supported aft er th e legisla tive enact­
m en t, by th e auth ority of th e Common Council and the vote of 
th e citi~en s. 

It g ives autho r ity as an abstract principl e that m ay in the future 
beco m e op er ati ve, wh en circumst ances m ake it necessary and the 
people vo te fo r it . Nor does -it authori ze any ch anges of owner ­
sh ip o r op eration except und er lawful m eans when the franchises 
t er m in ate, and th en only upo n fa ir ter ms of purchase for the 
physical p rope rty, and under the r egulati on o f the Co nstitution , 
whi ch provides that private property sha ll no t be taken except by 
clu e proces s of law and for a in st compensatio n . 

In sh ort, th e p r ivilege is g iv en t o the city to own s treet railway 
track s, if th e Legislature, at any time in the future, allows that 
privi lege by an en abl in g act, and then o nl y by a vo t e of the people ; 
and it is further sti pula ted that no acquisition of p roperty shall 
t ake pla ce until the fra nch ise h as expired and th e ri g ht to m e the 
s tr eet has ceased. 

----♦·-------
NEW PUBLICATIONS 

D ie Strassenbahnen in den Ver einig ten Staa ten von A merika, by 
Gustav S (:himpff , 196 pages, 224 illustration s and 2 plates. 
Pri ce 6 m arks. P ublish ed by Jul ius Springe r , B erlin. 

T hat Mr. S ch impff has been a close student of A merican str eet 
r a ilway methods, n on e w ill ga insay who has r ead hi s book just pub­
lished on the str eet ra ilways of the U n it ed States. Thi s book 
g ives the re sult s of a specia l study which Mr. Schimpff made of 
the street rai lways in th is country two yea r s ago, supplem ented by 
o ther in formation obtained by correspondence and otherwise. All 
branches of A mer ican practice is d escribed, but great er attention 
is gi ven , perhaps, to station construction than to any other feature. 
In the chapter on thi s subject plan s or section s of most of the 
la te st and most impor tan t stat ion s are g iven , and a table is pub­
lished, ex ten di ng over six pages, g iving the m ain dimension s and 
o ther important data o f the principal stations. Mr. Schimpf£ does 
not indulge in compar ison s to any extent, so that it is n ot possible 
to obtain h is idea of the rela tive m er it s of A merican practice in this 
or any other department of r a ilway operation as compar ed with 
tha t in Germany. Neve r th eless the trea ti se is exceedingly interest­
ing and refl ects g rea t credi t on the au thor and publisher. 
Con ductor s for E lect rical Di stribution , T heir M aterial and Manu-

fact ur e, by F. A. C. P errine, A. M . D. Sc., 287 pages. Price 
$3.50. P ubli shed by D. V an Nost rand Company, New York, 
1903 

T h is work is a comprehensive trea ti se on conductors for electrical 
d ist ribut ion , cover ing the entire subj ect from the materials and 
m ethods of production to the calculation of circuits and the use of 
the wi r e in th e t r an sm ission o f electrical current . A chapter is 
deyoted to in sulation methods and m aterial, t esting and standards 
fo r rubber covered wi res. A nother chapter is devoted to cables, 
their cl assification and the methods and materials employed for 
insulat ing them . U n der "Calculation of Circuits" the author con­
sider s n umerous wi r ing chart s that have been generally r ecognized, 
and their applicat ion to commercial work. Many practical sugges­
tions a r e presented in the chapters devoted to the construction of 
overhead l in es and the con struction of the material employed. 
T he necess ity fo r under ground con struction , especially in large 
ci ties, is emphas ized an d the standard methods are fully d escribed. 

T her e is a valuable index appended to this book, which will be 
appr eciated by those who have occasion to use it as a work of 
re fer ence. 
H ow to Become a Competent Motorman, by Virgil B. Livermore 

an d J am es William s, 232 pages. Price $r.oo. Published by 
D . Van Nos trand Company, New York. 

T h is is the second edition of thi s popular handbook, which is a 
pr actical trea ti se of the proper method of operating street railway 
m otor s. It has been widely adopted as a book of instruction for 
motormen , and the plan o f the work is to make it easily under­
stood. The authors occupy the positions of chief instructor and 
shop foreman of the Brooklyn Rapid Transit Company. 
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Electrical Problems, by William L. H ooper and H.oy T . W ell s, Svo., 
cloth; 170 pages, with diagrams. Priee $1.25. Published by 

Ginn & Company, Boston. 
This is essentially an educational work, and contains set s of prob­

lems typical of those met with in electrical laboratory ::111d engi­
neering practice, with very brief treatment of the methods of solu­
tion. It is intended to meet the need for coll ection o f numerical 
problems in the classes of coll eges and technical schools, and may 
be divided tmder the fo llowing headings : Twelve sets of prob­
lems and calculations on combin ations of electro-motive fo rces and 
resistances in series and multiple grouping; di stribution and fall o f 
potential in railway and lighting circuits, inductance o f coil s, ca­
pacity of condensers, thermo-electricity, electro-chemi stry, and out ­
put and effici ency o f batt eries, generator s, motors, etc. ( F our sets 
of problems on combination s o f alternating elect ro- motive fo rces 
a nd currents and the impedance of circuits with con stant and with 
varying values o f resistance, inductance, capacity, and fr equency. 
Fi\·e sets of problems on ca lculating and making winding tables and 
drawings fo r direct and alternating-current a rmatures, armature 
reaction s, fi eld windings, etc. P roblems on winding and operation 
of trans formers, rotary converter s, and induct ion .motors; and on 
testing of dynamos and transmi ss ion of power. A n swers are g iven 
to all problems, many in th e form of eurves showing the effect o f 
varying the constants i1wolved, such as temperature, fr eque1~ cy, 
capacity, r es istance, and inductance. The text contains about fo rty 
explanatory diagrams. 

The authors' experience in technical in struct ion has impressed 
them with the necessity fo r furni shing a book of thi s kind fo r 
students and other s who are engaged in practica l eng ineering 
work. 

----♦----
STREET RAILWAY PATENTS 

UN ITED STATES P A TEN TS IS SUED MARCH 17, 1903 

722,691. Life Guard fo r Tram Cars; G. Geiger , Cleveland , 
Ohi o . A pp. fil ed D ec. 8, 1902. Co mpri ses two independent fe nd­
ers arrange d one in advance of the other and adap ted to co-operate 
in preventin g a body or c bstacl e in th e path of the car fro m being 
injured. 

722,773. E levat ed Railway Structure; G. IL Tho mso n, Ossi n­
ing, N . Y. A pp. fil ed July 17, 1902. D etail s o f construction. 

722,786. Divided Car Axle and Journal Box; W . P . W estcott, 
Jr., Jersey City, N. J. The axle is divided a t it s middl e, each 
section thereof carrying a wheel ri g idly secured theret o, a journal 
box for the adjoining ends, wh ereby the wh eels on opposit e sides 
of th e car are permitted to turn at different spee ds or to b e ind e­
pendently locked against rotation. 

722,795. Railway Coach ; C. A nsorge, Chicago, Ill. A pp. fil ed 
Jan. 17, 1902. Panels in th e sid e of the car are aut omatically r e­
leased to provide exit from the car in case of accident. 

722,862. Troll ey ; S . H . Limbert , Spring fi eld, O hio. A pp. fil ed 
May 8, 1902. An arrange ment fo r maintainin g the wh eel upon th e 
wire in passin g around curves. 

PAT EN T NO. 723,115 

722,989. Railroad Car B rake; J . J. K ennelly, New Yor k. A pp. 
fil ed July 12, 1902. D etail s. 

722,990. Sanding Device; J . J . K enn elly. New Yo rk. A pp. 
fil ed July 16, 1902. Th e aetuation of the vai ve to r elease th e sand 
at th e same time operates a rockin g shaft to agita t e the sand t o 
prevent it fr om caking. 

722,991. Rail-Bond for E lect r ic R ail ways; T. Kerr, L ond on, 
Canada. App. fil ed Aug. 5, 1901. Th e fi sh -pl at e contains a g roove 
in which the bond wire is confin ed. 

722,992. R ail Co uplin g fo r E lec t rie R ailways; T. Kerr, L ondo n, 
~ anada. App. fil ed A ug. 5, 190T. A m odifi ca tion o f th e preced­
m g paten t. 

722,995. S ide Bearin g fo r Cars; H. D . L auchlin , Chicago, Ill. 
App. filed A pril 14, 1902. Consists of the combinati on of a bear-

ing-plate , a bea rin g surface ove r which the bearing-plate is ar­
ranged to reciprocate, and an int erposed anti-frict ion device, the 
surfaee o f the bearin g-pla te r emote from th e anti-friction engaging 
surface ther eof bein g convex both lo ngitud i11::dly and transversely. 

723 ,024. L ocom otive aud Car fo r U se on S ing le- R ail Elevated 
Railways ; E. S. G. R ees, W olve rhampto n, England. App. fil ed 
D ec. 24, 1901. R ela tes to improved mean s for checking the rock­
in g of a locomotiv e or car used upon sin gle- rail elevated rai lways. 

723,062. Third-R ail Insul a t or ; S. B. Stewart, J r., Sch en ectady, 
N. Y. A pp. fil ed Sept. 29, 1900. The insub tor is provided with 
proj ecti ons upon which the rail r ests to preve nt adh erence thereto 
by deposits o f rust. 

723,115. Circuit- Break er fo r Third -R ai l Shoes; lVI. M. Wood, 
Schenectady , N . Y. A pp. fil ed A ug. 25, 1902. Wh en the shoe 
drops downward aft er runnin g off th e end of a sect ion of a th ird 
ra il it o pens the circuit t o the shoe, so that con taet with o ther 
obj ects will not cause trouble. 

----♦------
PERSONAL MENTION 

M R. CH A RLE S JOH N S, of London, O nt., has bee1i appo int ed 
manager of the St. Thomas Street Railway, o f St. T homas, O nt . 

MR. R . A. PHILIP, of the Seattl e E lectri c Co mpany, who has 
been in B os ton in co nnec tion with so me vVestern polyphase power 
transmission work, has left for the P aci fi c Coast. 

MR. A. D. CA MPB E LL, multipl e-unit cont ro l and equipm ent 
expert of the Boston E levated Rail way Company, h as gone to 
the Seattl e El ectric Co mpany to beco me master mechanic under 
Manager H oward F . Grant. 

MR. GU Y Vv. BOUDI NO T , fo r several year s private secretary 
t o Mr. E . Vv. M oor e, o f the Everett-M oo re syndicat e, has r e­
signed to beco me associa t ed with l\Tr. Carl S . Russe ll , a promi­
nent stock broker of Cleveland. 

MR. T. E . FELT, fo rmerly with the Cleveland City R ail way 
Company, o f Cleveland , Ohio , has been appoint ed superintenden t 
of the O hi o Central Trac tion Co mpany, with h eadquar t ers a t 
Galion , O hio. H e succeeds !VI r. E. A. Spellman, resigned. 

M R. E DGA R N. SMITH , fo rmerly roadmaster o n th e Dur­
ling ton & Missouri River R ailroad , in Nebraska, and prev ious to 
that with the N ew York, New H ave n & H a rt fo rd and the Boston 
E levated Railway, has accepted a positio n with th e R ailway A p­
pliances Company. H e will give hi s time particul arly to the Q 
and C-Bonzano rail jo int. 

MR. E . R. LART E R, who has been connect ed with the P enn­
sylvania & M ahonin g V alley Railway Company fo r the last two 
years in the capacity of superint endent of sho ps, is in the East 
studyin g power houses, r epair sh ops and m eth ods of the street 
railways of th e large cities. Mr. L ar te r has res igned hi s posit ion 
with the Mah oning Valley Company, and has not dec ided upon his 
futur e location. 

l\IR. HOWA RD A B E L , pres ident of the New H a m pshi re 
Tracti on Company, has r es ig ned, and Mr. Charl es H . Tenney, 
o f H art fo rd, Conn .. \·ice-president of the New H ampshire Trac­
tio n Company, has been elect ed as M r. A bel' s suecessor . General 
Superintendent Cha rl es R. Frederi cks, o f Ch icago, who has been 
identified with the company, has severed hi s co nn ec tion in that 
capac ity. Mr. Frank V . Dunham, of Chicago . who h ad charge o f 
the a musem ent r esorts la st year , has also resign ed , and General 
M anager Franklin \Voodman now has full ch.irge o f the syst em. 
The two la tter vacancies. according to Manager \Voodman 's state­
m ent , will in all probability r emain unfill ed. 

MR. OREN ROOT. JR., who has been assistant ge nera l man­
ager of the M etropolitan Street Railway Company, of New York , 
has just been appo inted general manager of the company. .\ I r. 
R oot is only twenty-nin e year s o f age, and has been associated 
wi th the M etropolitan Stree t R ailway Company for n ine yea rs. 
H e jo ined th e company soon aft er g raduati on at Hamilton Col ­
lege, and has se rved in practi call y every capacity co nnected with 
the o peratin g department . Mr. R oot 's fir st posi t ion was with a 
construction gan g layin g track, after which he was appointe<l 
timek eeper. L at er h e was appo int ed a moto r man on the system, 
and after h e had served in that capaci ty fo r som e t ime he was 
promot ed to be a conducto r. In all of these depa rtm ents l\ lr. Root 
showed a capacity for do in g hard wo rk a nd do in g it we ll. After 
a connectio n with th e system of ahout two years he wa s selected 
hy Mr. Vreeland as hi s ass istan t. In th is position he demon­
st r ated his thorough knowledge o f st reet r ailway a ffairs as we ll 
as hi s o perating ab ility, and was fin ally appo inted ass ist a nt general 
manage r of the compa ny. Mr. Root has p resented several papers 
before the Sta te and Nat ional Associations on o perating t o pics. 
H e is a so n of Professor R oot, head of the mathem atica l depart ­
ment a t H a milton, and is a neph ew of Secretary of W ar Elihu 
Roo t. 



STREET RAILWAY JOURNAL. [VoL. XXI. No. 13. 

NEWS OF 

CONSTRUCTION NOTES 

FLORENCE, ALA.-The City Council has granted franchises to J. W . 
Worthington and associates for the right of way through the str eet s of 
F loren ce for an electric railway to be run from Tuscumbia and Sheffield and 
for the lighting of the city. The franchi ses cover a per iod of thirty years an<l 
require that the work shall be commenced in thi r ty days and b e co mpleted 
in eight months. 

BIRl\iIINGHAM, ALA.- Papers have been fi led in the probate offi ce grant­
ing rights of way to the Metropolitan Rapid Transit, Light & Power Company 
for the building of a rai lroad line in the vicinity of North Birmingham. T he 
corporation mentioned is one within the Birmingham belt, and its fi ling of the 
right-of-way grants means that the latter's lines are to be co nsiderably extended 
in the near future, completing its belt circuit of Birmingham's industries. 

NEW DECATUR, ALA.-The question of gran ting an electric railway 
franc hise to W. R. Hall, of Selma, A la., a nd associates has been referred by 
the City Councils of both Decatur and New Decatur to the stree t committees 
for investigation. 

SAN FRANCISCO, CAL.-Three sur veys, sa id to have been made for the 
North Shore Railway Company, ha ve just been completed from a point be­
tween Manzanita and Millwood stations to Bolinas, with the admitted in ­
tention of building an electric railway to connect Bolinas with the main line 
of the North Shore Railway. 

SAN MATEO, CAL.-The South San Francisco Railroad & Power Com ­
pany has been incorporated with a capital stock of $100,000, to build 13½ miles 
of e lectric road in South San Francisco and San Mateo. T he principal stock­
holder of tbe company is \Villiam J. Martin, secretary of the South San 
Francisco Land Company. 

LOS ANGELES, CAL.-The Pacific Electric Railway Company, the Southern 
Pacific and several prominent Eastern capitalists a re said to be interested in 
a gigantic enterprise to make the harbor town of San P edro a large seaside r e­
sort. Between $800,000 and $1,000,000 are to be spent in constructing a hotel, 
bathhouse, observatory and pavilion. The proposed site, consisting of many 
acres, is on the high bluff overlooking the outer harbor . Both railroad com­
panies own valuable railway franchises crossing and surrounding the grounds. 

LOS ANGELES, CAL.-A number of L os Angeles capitalists are interested 
in an electric railway venture in Lake County, under the name of the Clear 
Lake E lectric Railway & Power Company. Articles of incorporation have just 
been fi led, with a capital stock of $1,000,000, and local stockholder s a r e Dr. 
W. R. Prather, owner of Adams Springs; W . C. Phillips, H. C. Healey, Vv. H. 
Hartwell and H. R. Bingham. The road is to run between Cloverdale and 
Lakeport, Cal., a distance of about 40 miles. It will touch all the principal 
places in Lake County, and tap a thickly-settled section of country that is with­
out railway connections. At Cloverdale the road will make connections with the 
North Pacific Coast Railroad. 

LOS ANGELES, CAL.-The first elect ric car to enter San P edro from 
this city was on March 11, over the interurban line of the Los Angeles Trac­
tion Company. No freight cars will run over the line for the present, al­
though they a r e provided for in the franchise. 

LOS ANGELES, CAL.-Five acres of land have been purchased at 
Fifteenth and Alameda Streets by H. E. Huntington to be used in the con­
struction of addition al car shops fo r the Pacific Electric Railway Company. 

SAN BERNARD I NO, CAL.-The Redlands line of the San Bernardino 
Valley Traction Company has been r,laced in operation. It conn ects San 
Bernardino and Redlands. 

VISALIA, CAL.- The franchise for the construction of an electric rai lway 
through Tulare County, as applied fo1 by John Hays Hammond, of New 
York, and H arold Wheeler, is to be sold at public auct ion on April 3. 
Eugene L. Scott is County Clerk. 

LOS ANGELES, CAL.- In addition to the six applications recently made 
by the Los Angeles Rail way Company for franchises covering about 9 miles 
more of city streets, six other app lications for franchi ses have been filed 
with the City Council. The latter applications cover about 11 miles of streets. 
The latest applicants are City Treasurer W. H. \Yorkman, Lee A. McConnell 
and M. T. Collins. They want three franch ises, while Alexander Culver would 
also take three. Culver's petitions are thought to have r eal estate subdivision 
interests in the suhurbs back of them. One of the petitions by the W ork­
man aggregation is east on Seventh Street t o Boyle H eights, a number of 
miles, through what lacks but a block or two of bein g the center of the city. 

DENVER, COL.-The Denver & Northwestern Railroad, which own s the 
Denver Tramway, is about to let contracts for building an electric r ailway 
to be operated in connection with the Denver Tram way, from Denver 
to Golden, and from nenver to Boulder. If present pl ans are carried out 
work on the roads will commence within a month , any they will be running 
within four months. Both lines wi ll start from Berkeley, and the expense of 
t heir construction is estimated at $750,000. The line to Golden will be about 
10 miles, and to Boulder about 22 miles. The formal incorporation of the two 
new roads will shortly be made. As the survey has already been completed 
it wi ll not take long to lay the rails af ter the start is made. 

MERIDEN, CONN.-It is announced that a third-r ail electric service will 
be established between Meriden and Middletown by the New York, New 
Haven & Hartford Railroad. The Meriden Division, wh ich runs from Water­
bury to Middletown, will be electrically equipped between this city and 
Middletown soon, so it is said, and it is expected a third-rail service will also 
be established between Meriden and Waterbury. 

THE WEEK 

DANBURY, CONN.- The Westchester Traction Company, which owns the 
Danbury & Ha rl em Traction Company, is making arrangements for an early 
resumption of construction operations on th e interstate electric railway between 
Danbury, Conn., and Goldens Bridge, N. Y. 

WASHINGTO N, D. C.-It is under stood that the Capital Traction Company 
wi ll extend its Chevy Ch ase line, which now extends from Washington to 
Chevy Chase Lake, t o Rockville, Md., in the near future. 

WILMINGTO N, D EL.-The Morton Traction Company, of Wilmington, 
Del. , capita lized at $100,000, has been incorporated by Elzy B. Van Atta, of 
New· York city; Frank A. F ield, Samuel K. McCall, Samuel ~- Morton, of 
Yark, Pa.; David H. Lincoln, o.: Marion, Ohio. 

JACKSONVILLE, FLA.- D. M. Baker, of J ack son ville, has been awarded 
the con tract for building 4 miles of line here for th e North Springfield Street 
R ailway Company. 

ATLANTA, GA.-Applicat ion has b(,en made to th e Secretary of State for a 
charter for th e P iedmo nt E lect ric Railway Co mpany, which is to build an 
electric railway from Atlanta to R osweil and fr om Roswell through Alpharet ta 
to Cumming. T h e capital stock will be $500,000. The incorporators named in the 
petition ar e E. S. Brazelton, of Birmingha m, Ala.; Charles S. King sbery, E. 
C. Akins, T. J. Hightower, C. Vv. Hunnicutt, J ohn f. Stocks, H. L. Hunter, 
B. F. Curtis, Charles K. Maddox, F. M. Stocks, Thomas F. Stocks, R E. 
Bondurant, J. A. Tiller and J ohn Burnett, of Atlanta. 

BOISE, IDAHO.- The County Commissioners h ave granted to the Inter­
mountain Electric R ailway Company a franchise to construct and operate 
an electric railway over certain highways of th e county. The life of the grant 
is fifty years. 

GALESBURG, ILL.- The Galesburg & Aledo Interurhan Railway will be 
incorporated to build the proposed electric railway from Galesburg and Aledo. 
The company will organize as follows: Luke W. Sanborn, president; C. L. 
Gerould, sec retary and treasurer ; J. J. W elsh , attorney. 

ROCKFORD, ILL.- The material for the new Freeport line has been 
purchase, right of way comple ted and all arrangements made for building, so 
when the frost leaves the ground construction work will be begun. It is 
hoped that the line will be completed by November. 

ROCKFORD, I LL.- The Rockford & Interurban Railway Company is re­
laying about 7 miles of t r ack with 70-lb. rails. The company has applied to the 
Council for a franchise to build a number of new lines. 

MOLI NE, ILL.-The Illinois Electric Railway Company has been incor­
porated to construct an electric railway to connect Galesburg, Monmouth, 
Aledo, Moline, Rock Island and Macomb. The amount of the capital stock 
is $10,000, divided into on e hundred shares of $100 each. The incorporators 
and members of the first board of directo rs are: John S. Brown, I. M. Kirk­
patrick and William H. S exton, of Monmouth, Ill.; Robert P. McGeehan, of 
Kansas City, Mo., and James E. Gregg, of Colorado. 

CHICAGO, ILL.-The extension of the South Side Elevated Railroad to 
E nglewood, which was undertaken under the nam of the Southwestern 
Railroad Company, has bee n reported upon favorably by the Council commit­
tees on streets and alleys. 

CHI CAGO, ILL.- The Chicago, Riverside & La Grange Railroad Company 
was granted an ordinance March 16 for a half-mile of track on West Twenty­
Second Street, to connect with the tracks of the suburban railroad. 

FORT WAYNE, IND.-R. S. Vivian, of Chicago, has applied to the County 
Commissioner s for a franchise for the construction of an electric railway. 
The plan of Mr. Vivian and his associates is to build to connect Fort Wawne, 
Hicksville and Bryan. The line will be known as the Fort Wayne, Hicksville 
& Bryan Railway. 

MUNCIE, I ND .- lt is stated that the Muncie, Hartford City & Fort Wayne 
Traction Company, which r ecently began to operate between Muncie and 
Hartford City, will buy the franchise of the Muncie & New Castle, and ex­
tend its line south to New Castle, 19 miles. 

MISHAVvAKA, IND.- The Common Council is to be asked to grant a fran• 
ch ise to a new company, which proposes to build an electric railway from 
Mishawaka southward. It is to reach Osceola, Wakarusa, Etna Green, Nap­
panee, Rochester and, ultimately, Logansport. Report says the project will 
be financed by H. E. Insley & Company, of Denver, Col. 

VINCENNES, IND.- It is said that the proposed interurban electric rail­
way from Vincennes to Jasper, Ind., is t o be extended from Jasper to Rock­
port, Ind., and th ence to Owensboro, Ky. , and that the Union Trust Com­
pany of New Yark , will finance the road with a capital of $2,000,000. Accord­
ing to r eport, work will begin on the road this summer. It will traverse a 
hith erto undeveloped but rich agr icultural and coal country. Vincennes will 
be the headquarters for the road. N. H. K ennedy, of Rockport, is the princi­
pal promoter. 

I N DIANAPOLIS, IND.-The Indianapolis & Northwestern Traction Com­
pany has commenced grading on its extension from Lebanon to Crawfords­
ville. \ \To rk commenc ed March 18 at Crawfordsville. 

MANNING, IA.-An electric railway is projected to Kimballton by the 
Manning & Kimballton Railway Company. 

LOUISVILLE, KY.-The survey and estimates of construction of the 
Louisville, Anchorage & Pewee V alley Electric Railway, now known as the 
Louisville & Eastern Railway, have been completed for the extension from 
Lakeland to Shelbyville, and nearly all the right of way has been secured. 
As soon as the weather permits work will begin in earnest. 




