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Right to Regulate Transfers 
T he result of li tigation in Baltimore involving th e right of the 

~treet railway company to impose restriction s on the use of trans
fers is reported in detail elsewhere in this issue. The company 
was sustained in it s posit ion, and the ruli ngs of th e trial judge, as 
well as the verdict nf the jury, will be ge nerally commended by un
prejudiced observers. One point wh ich was very dearly estab
lished in thi s proceeding was that the company could impose 
a time limit on the use of transfers, which effectually disposes 
of the t heory that a transfer m ay be used as a stop-o~er privilege 

~-~, ;md the holder take advantage of it to do shopping or transac t 
=====================~~%~!==~ \_other business. This is the practice in many places, and in others 

, PUBLISHE D WEEKLY B -;zoJ:"/ ) t has been customary to use the transfers at any time on the day 
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as to the passenger's right to r ide. T he t ransfer was stamped 
"Not good after hour punched in the margin," and the time 
lim it th us fixed had expired. T herefore as the transfer was bad on 
its face, the conductor had the right to demand that the passenger 
pay his fare or get off the car, and in th e event of his refusal h e 
had the right to use all reasonab le and necessary force to expel 
him. It was fur ther contended that ·as th e transfer was conclusive 
e\'idence between the passenger and the conductor, if there had 
been any error by an agent of the company by which the passen
ger had been inj uriously affected, th e lat ter 's rights were in action 
for breach of contract. It was the duty of the passenger, under 
the circumstances, to pay his fa re, postpone his claim, and not 
compel the conductor to eject hi m. Any other ruling. it was 
pointed out, would either compel a conductor to accept the word 
of every passenger who had a transfer that was bad upon its face, 
and thus open th e door to continuous frauds , or else eject every 
passenger who had a bad transfer and refused either to pay or 
leave the car. This view is both reasonable and just , and it will 
undoubtedly command the apprm·al of fair-minded men. 

Efficient Discipline 
One of the striking de\'eloprnents in railway work durin g the 

last decade has been the introduction of system and method in the 
discipline of employees. In the early days of railroading, both 

street and steam, the relations between the employees of the com
pany and the superintendent or manager were similar to those in 
a small company in any industry. That is, the m~n in charge 
was a sort of Czar, whose government was sometimes very fair, 
but more often was characterized by rulings which were both 
arbitrary and erratic. The idea of the introduction of system, ex
cept in a most general way, was considered impossible in a depart
ment in which so many human elements entered as in that of 
discipline. Matters have changed, however, on both steam and 
street rai lroads, and the most thoughtful managers in both 
branches of the wo rk are those wh o give closest attention to 
thi s subject, as th e arti cles publ ishe d in this paper recently and the 
discussions before bodi es of st reet and st eam railroad men testify. 

Properly to underst and th e m ost accepted views on discipline, 
however, the word itself sh oul d be divorced from the common, 
though incorrect, m eaning which has often attached to it, and 
whi ch makes it synonymous with punishment. Discipline m eans 
instruction as well as correction , and th e object of efficient dis
cipline should be to teach the correct way quite as much, if not 
m ore, than to punish those who do not comply with the rules of a 
company. The subj ect, broadly speaking, div ides itself into three 
parts; fir st , the establishment of the best rul es for the govern
ment of employees; second, the enfo rcement of such rules by the 
employees, both in their spiri t and in their letter; and third, the 
disposition of the case s of those m en wh o do not comply with the 
regulations of the company. Each of these subjects is worthy of 
exhaustive study, and it is hard to say which is the most im
portant, although the third has perhaps been given more atten-
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tion in the papers read on this topic at the meetings of the differ
ent associations, and is the one to which most of the speakers 
at the recent m eeting of the New York Railroad Club devoted 

their atte ntion. 
It is a very significant fact that all of the seven speakers on 

this subject at the recent meeting of the New York Railroad Club, 
and whose remarks have been published in these columns, ad
vocated a broad and sympathetic policy of treatment in the 
government of employees. M uch has been written on this subject 
from the moral standpoint, but we consider it a very significant 
fact when seyen speakers, representing practically as many im
portant transportation corporations, ar.gue the same policy as best 
serving the commercial interests of the company. If this sort 
of thing is continued, the business of the walking delegate and 
o thers whose function in life it is to foment discord between em
ployer and employee will be gone. We do not mean to say that 
the millenium has come, or that there will not be points of differ
ence between the managers and the working force of the future 
transportation companies. But if the employee meets the man
agement upon anywhere the same basis in favor of fair dealing 
which prominent managers now advocate in their relat10ns to 
him, such differences as do exist should be so slight that they 

can be removed without serious friction. 

Possibility of an International Street Railway Congress 
E lsewhere the announcement is made of a proposed plan of the 

directors of the St. Louis World's Fair to hold a series of world's 

congresses during the Exposition in 1904, and we sincerely trust 
that arrangement will be made for the inclusion in the subjects 
to be di scussed of electric railway topics. Congresses of this 
general kind have been h eld at the last two or three international 
fa irs, but it is only within the last few years that the electrical 
ra ilway industry has grown to such proportions that its im
portance ha~ warranted a demand for a conference of this kind. 

The fir st, in fact the only, international street railway congress 

which has ever been held at a 'World's Fair, was in 1900, at the time 
of the Paris Exposition. At this congress fou r days were set aside 

for the discussion of topics connected with street railway work, and 
the proceedings, which were reported in the STREET RAILWAY 
JOURNAL, indicated that a great deal of interest was taken in the 
movement. Official delegates were sent by the principal Euro
pean governments to attend and take part in the meetings and to 
report as to the improvements brought out at the meeting and 
on any other points in which the governmental authorities would 
be interested. T he pres ident of the congress ~as L. J an s~en, pres i

dent of the International S~rect Railway Association. 
A world's congress on electric railway matters, however, with

out the active participation of American engineers, is like the 
play of Hamlet with Hamlet left out . O n the o ther hand, the 
leading position of this country in all matters pertaining to trans
portation by electric power would insure the success of a world's 
fair congress on electric railway matters if held in this country, 
and if given the active participation of a body like the American 
Street Railway Association. We believe that a meeting of this 
kind would also be attended by a large number of fo reign dele
gates if invitations were extended to them in an official way. In 
the first place, it is reasonably certain that all of the Continental 
governments who make a practice of sending official representa

tives to all meetings of the International Street Railway Associa
tion, would follow a similar course in the case of an international 
congress held in this country. It is also reasonably certain that 
many, if not all, of the various street railway associations in 
Europe would be represented and the congress would be as well 
attended by many independent engineers and investigators. The 
paramount position of this country in electrical railway develop
ment has been the means of bringing to this country during the 
last five or six years, as most of our readers know, many electrical 
engineers who have made a tour of inspection of the principal 
lines, and an occasion of this kind would fo rm an additional rea-

son for such a trip. It is needless to say, therefore, that such a 
con gress would bring forth results of international importance, 

which would only be possible for a convention held on Americafl 

soil. 

The Snow Problem 
This is the strenuous season in which the street railway man

ager , especially of suburban roads, reads the weather reports more 
in sorrow than in anger, and buckles down to hard work. When 
the community depends, as it now does, mainly on electric cars 
fo r getting about its business, the maintenance of service in 
=' Pite of the wea ther is a matter of fundamental importance. The 
growth of street railways has done a splendid work in increasing 
the mean radius of urban population, but this very fact makes 
complete continuity of service doubly important. A heavy snow
storm has now become a far more serious matter than it once was, 
and it must be dealt wi th actively and continuously. The work 
varies widely in character, according to local conditions, but it 
may be divided broadly into preventiYe and curative measures, 
differi ng radically in relative importanre as the road involved is 
st ri ctly urban or largely suburban. In either case, however, there 
is trouble enough and to spare. On urban systems the main work 

must of necessi ty be preventive, for once delays begin they accum
ulate with frightful rapidity an<l coalesce into blockades of a dis
astrous character. The only rem edy is to keep the tracks clear in 
an operative sense from the very start. There is little leeway in 
the schedules, and whatever is done must be done promptly. Once 
let the snow get a start and all is lost. The usual resort is to 
working cars equipped with shear o r nose plows and sent over 
the lines as freque ntly as possible. As soon as snow starts out 
come the plows, and if the manager is really alert the plow crews 
are kept at call wh enever snow is predicted or probable. Under 
favorable circumstances this procedure works well, but we wish 
here to call attention to its weak point. 

It is this-that the plows must be sent over the line between 
cars , and the number of plows being limited it is exceedingly easy. 
to get one after another put out of service behind a stalled car. 
W e have then all the elements of a severe blockade, and trouble 
ensues at once. So long as a car can keep going, the following 
plow can clear the way well for the cars beind, but at the first stop 

the procession stops too. It seems to us, therefore, that there is 
room for great dev'elopment in the line of track-clearing devices 

on the individual cars. Such there are, and they do pretty good 
work, but not quite well enough, and the problem of applying 
them deserves thorough study. If every car that runs after the 
snowfall begins is equipped to make its own way it takes a very 

fo rmidable storm to cause a blockade. Of course such device!> 

are not equal to the regular plows, and may fail in a bad storm, 
but they make up by their number on an urban system for lack of 
individual power, and will keep the track open for traffic in cases 
where the regular plows would fail. It is the clearing power per 
m inute of storm that counts, rather than the capacity of the plows 
that might be in action i.f they could reach the obstruction. On 
lines where the ca rs are frequent the individual plowing devices 
count for the most, and the h eavier apparatus can be put into full 
action only afte r the mischief has been done. Aside from this 
their best work is in keeping the track clear during the hours 

':vhen few regular cars are running. Once a procession of cars is 
stopped it is a ques tion of shovels to get it started, with every 
minute of delay rendering the task more difficult. 

On suburban lines , running comparatively few cars, troubles 
increase. If the snow is falling heavily it may pile up too fast for 
the clearing devices of individual cars to deal with it, but with the 
looser schedul e there is m ore chance for a car to work its way to 
a point where a plow can get in ahead of it and clear the way. In 
any case, however, the capacity of each individual car for pushing 
its way is a most important element in the game that must not 
be neglect ed. The regular shear or shovel plows will do admir
able work in storms of moderate severity, but on long lines 
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through open country the drifts will often get a start that puts 
ordinary apparatus out of action. In such an exigency the rotary 
plow is the last word in the controversy. The steam railroads 
of the country have threshed out the snow question through 
years of toilsome and costly experience and have settled pretty 
firmly on the rotary plow as the most efficient weapon. Not only 
will it bite its way through prodigious drifts, but it will rip 
through any ordinary snows fast enough to open track almost 0 11 

schedule tim e. Of course a rotary plow is a costly machine and 
uses a very large amount of power, a point which should be kept 
in mind in laying out the feeders for country lines, but it does the 
work and ought not to be left out of the equipment of any road 
that has to contend with severe snowstorms. The ordinary plows 
are most useful machines, and do all that can be reasonably ex
pected of them, but they cannot do everything, even if they can 
get into action, or anything if they get caught in a procession. It 
is for this r eason that the snow-fighting equipments of the indi
vidual cars should receive more attention than is usually given 
them. Snow-fighting is a costly business at best, and there has to 
be enough shovelling anyway, without doing more of it than is 
absolutely necessary. The less such labor has to be supplied the 
better, and we think that the cheapest course in the long run is 
to be very liberal with the mechanical equipment of the system, 
and to make each car as far as practicable independent of outside 
help. And when worst comes to worst it will not take many hard 
storms to pay for a rotary plow of the most efficient description. 

The Brooklyn Bridge Traffic Problem 

For the relief of the present traffic congestion on the Brooklyn 
Bridge, the Brooklyn Rapid Transit Company has 1-ecently been au

thorized to install four additional loops at the New York terminal. 
The decision that this would provide the best form of temporary 
r elief was reached by a committee of experts appointed by the 
l\Iayor. Contracts have ·been let , and as soon as possible the work 
will be begun with prospect of its completion early in the coming 
spring. 

It is interesting at this time to consider what measure of relief 
will be afforded by the installation of the four additional loops. 
As is well known, the annoyance and inconvenience arising from 
the terribly overcrowded condition of the New York terminal at 
the rush hour is owing largely to the concentration of an immense 
traffic in the narrow space occupied by the four existing loops 
used by the surface lines. To scatter this concentration over a 
much larger terminal area is the object sought in the new plan. 
That it will aid greatly in doing this can hardly be questioned, 
as it will enable the cars of the seventeen different lines to be dis
tributed over the terminal with regard to territorial assignement. 
In other words, all cars for. the South Brooklyn section may be 
assigned to one place; those for the Eastern (or Williamsburg) 
District grouped in another place, etc. By so doing the streams 
o f traffic going to the different sections of the city will not be 
brought into such close contact with one another. Moreover th,e 
cars may be permitted to stand longer, instead of being pushed 
out, as at present, by the necessity of makin g room for the fol
lowing cars. All of thi s will add greatly to the convenience and 
comfort of the patrons of the road, and will make it possibl e for 
men and women to get through the crush without having the ir 
buttons torn off. 

But will it do anything more than this toward the relief of the 
tra ffic congestion itself? It would seem that the really important 
question is whether it will enable any m ore cars to be run ove,
t he bridge at the tim e uf maximum traffic. To subserve the 
comfort and convcnitnce of th e passengers in boarding and 
alighting from the cars in the New York terminal by scattering 
the masses of people over a larger area is one thing, but to move 
them faster and with more comfort on the cars is quite ;mother 
thing. T o increase the length of the platforms on the Manhattan 

E levated Road, as is now being done, will certainly add to th e 

con ,·enience and comfo rt of the people wa1tmg at stations for 
trains. but unless more cars are run at the time of maximum load 
the same old crush will be unavoidable on the trains. The object 
ir. increasing the length of the platforms is to enable the handlin g 
of six cars per train, instead of five, thereby increasing the traffic 
carrying capacity by one-fifth. But it is not as yet clear how the 
four additional loops are going to enable the running of more 
surface cars over the bridge. 

Those who are familiar with the bridge operation know that the 
capacity of the single track on each roadway is not limited by 
the existing four loops at the New York terminal, but by other 
and more difficult considerations. Sands Street on the Brooklyn 
side may be likened to the neck of the bottle at which all the 
streams of traffic converge, and through which they must flow. 
As previously stated, there are seventeen different lines of surface 
cars reaching the bridge through three or four avenues, which, at 
or near Sands Street, must pass on to a single track before enter
ing on the north roadway of the bridge. Under the present ar
rangement nine of these lines, comprising about half of the cars 

operated over the bridge, must, upon their return from New 
York, cross at grade at the Brooklyn entrance at or near Sands 
Street the entire traffic of seventeen lines going toward New 
York. At the same point on Sands Street where the car traffic 
crosses itself a large portion of the vehicle traffic coming from 
New York crosses the vehicle and car traffic going toward New 
York. This narrow space where both car and vehicle traffi~ 
crosses itself will, until something is done, fix the limit upon the 
number of cars that can be operated. President Greatsinger's 
plan for elevating the New York bound track and carrying it on a 
level with the bridge floor over Sands Street, if he is permitted 
by the city and bridge authorities to carry it into effect, will 
effectually remedy the difficulty at that point, but will they let 
him do it? 

With that difficulty removed there still remains another which 
is perhaps equally as serious. The cars and vehicles on the bridge 
occupy jointly the narrow space of a single roadway. The speed 
of the cars is limited by that of the vehicles. The latter, for some 
unaccountable reason, are not restricted to a certain space, but 
haye the liberty of the entire roadway, dodging in between the 
cars here and there, oftentimes effectually blocking their progress. 
The cars, under all circumstances, are expected to keep a distance 
of 102 ft. apart, which is an invitation to the drivers to run in front 
of and between them. 

The unfortunate feature of the whole situation is that the 
maximum vehicle traffic comes at the same time as the maximum 
car traffic. The vehicle traffic is increasing almost in the same· 
proportion as the passenger traffic, and as there seems to be no 
disposition on th e part of the city authorities to regulate the, 
volume or the movements of the vehicle traffic, the interference 
from it will gradually become more pronounced. When the 
bridge was first opened to the cars of d1e surface lines it was 
possible, in the rush hours, to pass 300 cars 1,er hour through the , 
New York terminal, and the number often ran up to 310 or 315 
per hour. The most that can be done at the present time, as the 
reports of the operation indicate, is 270 to 280 cars, and occasion
ally a maximum of 290. The decrease may be ascribed almost 
solely to the interference of the vehicle traffic on the bndge and at 
the Brooklyn entrance. If this · interfei:ence is to be permitted to 
go on increasing from year to year the time will soon come when 
250 ca rs or less will be the maximum number which can be run 

through the terminal in an hour . 
It seems, therefore, that the condition which all those interested 

have sooner or later to face is a constantly increasing demand for 
passenger transportation with a gradually increasing vehicle inter
ference resulting in a gradual decline in the number of cars 
operated. This co ndition , it is needless to say, will not be rem
edied by the addition of four loops, or twenty loops to th e surface 

car termin al in New York. 
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Equipment of the Toledo & Western Railway 

Very fe w interurban electric railways have attracted so much 
attention as the Toledo & \Vestern, which has been the subject 
of senral articles in these columns during the last year. It will 
be recalled that this company is an important factor in the com
bination of interurban lines which maintain union passenger and 

::>~---.- .. ~ 

~1'=-~ ~;:-:~_,., . 
CAR SHEDS AND REPAIR SH OPS AT SYLVANIA 

freight stat ions at Toledo. It has developed a very efficient 
method of handlin g freight and express, as well as a heavy passen
ger service, and it has had experience both in competing with 
establi shed steam lines and openin g new territory which had 
n ever befo re been favored with transportation faci liti es. The 
construction and equipm ent of this road, which it is the purpose 
of this article to describe and illustrate, are consequently of great 

SIDING SHOWING OVERHEAD CONSTRUCTION AND TELEPHONE 
BOOTH 

interest, not only becanse of the extent of the business transacted, 
but on account of the varied character of the service, particulars 
of which have been given in the STREET R AILWAY JOURNAL of 
Oct. 4 and 25, and Nov. 29. 

The company's h eadquarters and power hou se are located at 
Sylvania. The general offices, which have recently been removed 
fro m Toledo, together with the car house, repair shop, paint shop, 
club rooms for employees. train despatch ers' office and stock 

rooms are contained in a single brick building illustrated here
with. There is space for the storage of twenty cars with pits for 
four cars. The machine shop is well equipped with all appliances 
for this class of work, as are the paint shop and armature winding 
department. In the men's club room are pool tables, a reading
room and a bathroom, with individual lockers. 

In the construction of the road, steam practice was followed 
as closely as possible. The country traversed is extremely level 

and there are no grades over r½ per cent, and 
the high est curve is 14 <legs. With the excep
tion of where the road passes through towns, 95 
per cent of the mileage is private right of way 
ranging from 18 ft. to 35 ft. wide, the majority 
being the latter width. The extension to Fay
ette is 50 ft. wide, and future extensions will fol
low the same rule. All of the right of way has 
been purchased outright. For 6 miles running 
into Adrian the company purchased the aband
oned right of way of the old Erie & Kalamazoo 
Railway, the first steam road built in the West. 

TRACK AND LI NE CONSTRUCTION 

The track is laid with 6o-lb. steel, 30 ft. and 
32 ft. lengths. Ties are cedar and white oak, 6 ft. 
x 8 in. x 8 in. , laid on 2-ft. centers. Crushed 
stone with 2 ins. of sand for a cushion is used 
for ballast. No. Io frogs are used for switches. 
At town s th e sidings are 400 ft. long, and those 
between stations, 200 ft. There are four stopping 
points to the mile. in addition to station s where 
all trains stop. The pol e-line construction con
sists of 35-ft. cedar poles with Richmond flexible 
bracket s and extra braces, set 90 ft. apart. Single 
ooo Fig. 8 trolley wire is used, with hangers of 
th e Ohio brass type. Th e direct-current feed
ers ar e aluminum and copper, the former seven-
strand No. 12, and the latter No. 4. The alter
nating-current feeders consist of three No. 4 
aluminum, spaced 21 in s. apart. Porcelain in-

sulators are used throughout, and the wh ole 13,000-volt construc
tion is arranged to be changed, if required, to 26,000 volts. There 
are three grade crossings and two undergrade crossings. Two of 
the crossings arc protect ed by derailers where the motorman must 
cross th e track to throw the point. while the third crossing has 

CROSSING UNDER STEAM RAILROAD 

a semi-interlocking device. There is a semaphore on the steam 
road and a derailer on the electric. The signal on the steam track 
is set at "danger" before the derailer can be opened for the elec
tric. 

ROLLING STOCK 

At present the rolling stock consists of ten straight passenger 
coaches, two combination coaches, three express cars, three 
fifteen-bench open cars, twelve 60,000-lb. box cars, eight 6o,ooo-lb. 
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hoppe r bottom gondolas, twenty 60,000-lb . flat cars, three 50,000-
lb. s tock cars, one rotary snowplow, one inspection ca r , o ne 
rotary trans form er ca r and two elsctric locomo
ti ves. 

The passenger cars were built by the J ewett 
Car Company, and o ne o f th em is illustrated 
herewith. Th ey are 50 ft. over all, 8½ ft. wide, 
and have vestibules at bo th ends. The pas
senger coaches seat fifty-fo ur passengers and the 
combination cars forty-four. There are sm okin g 
compartments, to il et roo m s, and ice cooler s. In
terior fini sh is cherry, and th e floor s a re dead
ened by a layer of sawdust. Hal e & Kilburn 
walk-over seats, Christensen air brakes, air sand
e r s and air brakes and Providence fenders ar e 
used, and th e cars a re hea ted by the Peter Smith 
hot-water sys tem. Power equipm ent consists of 
four 50-hp moto rs, about equally divided be
tween Steel, W estin g h ouse and General E lec
tric, which arc m o unted o n Peckham q -X 
high -speed trucks. 

motors; the former handl es four cars, and the latt er seven . These 
cars, or loco motives, are not heavy enough to take care of the 

The freight cars a re fitt ed with M. C. B. 
couplers, W e~tin g house a ir brakes operated by 
a compressor loca ted o n th e locomotive, and 
they have standard steam fl anges and tread. 
These cars were built by the American Car 
& Foundry Company. The fr eight bu sin ess 
of the road has increased to such an extent that 
orders have been placed whi ch will practica lly 
double th e present equipm ent. 

The electric locom otives which have been ELECTRIC LOCOMOTIVE BUILT IN TOLEDO AND WESTERN SHOPS 
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PASSENGER CAR WITH SMOKING COMPARTMENT 

rigged up for temporary use, are flat cars, upon which cabs have 
been built. They are weighted for traction, and one of them is 
equipped with four 50-hp motors, and the o ther with fo ur 75-hp 

trains which the company is now desirous of 
handlin g, and an elect ric locomotive patterned 
after th ose used by the Baltimore & O hi o Rail -
way at Baltimore has been const ructed at th e 
Syh·ania shops. It weigh s JS ton s and is 
equipped to handl e sixteen loaded cars. The 
McGuire rotary snow plow is fitted with four 
50-hp Steel m o tors for propelling the machin e, 
and two 50-hp m oto rs for operating the sweep
ers. 

The inspection car before m enti oned is a val
uable acqui sitio n to th e rolli ng stock. It is a 
light gasolene car of the hand-car pattern, and 
was built by the Sh effie ld Car Company, Three 
Ri vers, Mich. Two small ga solene motors 
mounted a t the sides give the car a maximum 
speed of 40 mil es an hour, which can be main
tained a ll day if necessa ry. T he operation is 
simple, and fi ve passengers can be seat ed. The 
car can be lifted from the track by two men, 
and it has been found of great value for in 
spection wo rk, permitting officials to stop off 
at any point without interfering with sch edules. 

POWER PLANT 

The power plant is located on the banks of a small stream which 

I 

CONSTRUCTION TRAIN HAULED BY A '' HOME MADE'' ELECTRIC LOCOMOTIVE 
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has been dammed to form a pond, affording ample water supply 
of good quality. The impression give n by the quilding is utility, 
rather than elegance, and the whol e arrangem ent is such that the 

MAIN POWER HOUSE AT SYLVANIA 

plant may be extended at any time without interfering with the 
part already installed, and still r etain its uniformity of design. 
Th e engin e room and boi ler room are of th e same size~ 48 ft. wide 
by 77% ft. long. The floor level of the boiler room is 6 ft. below 

stack is located between the two batteries of boilers, and is sup
ported at the floor line on a hcayy cast-iron base restin g on a sub
~tantial stone fou ndation. The stack is 6 ft . in diameter and 125 
ft. high, of heavy steel, double guyed, and is provided with all' 
orn am ental top. 

F eed-w ater is supplied to the boilers by two Laidlow-Dunn
Gordon duplex piston pumps, set in front of the stack between 
the boi lers. Either of th ese pumps is capable of supplying all the 
boil ers, and they arc cross-connected so that either can draw 
from the h eater and feed the boilers, while the other draws from 
the cold-water supply and discharges to the washout and fire 
lines. The feed-water is heated by a Cochrane open feed-water 
heater placed in the rea r of the stack. It receives the exhaust 
steam from th e auxiliary steam machinery, and the piping i-s by
passed so that the heater may be cleaned while the plant is in 
operati on. Water is supplied to the h eater by a low duty duplex 
pump, placed in the engin e room basement , which draws its 
supply eith er from th e. cold well o r from th e condenser overflow. 

The st eam header is 12 ins., and consists of two sections joined 
in the middle of the power hous e by a IO-in. U bend and valve. 
It is supported about 18 ft. above the boiler room floor on roller 
stands which allow perfect freedom from expansion. The roller 
stands rest on I-beams, the ends of which are imbedded in the 
division wall, and the rear walls of the boil ers. Steam is led to 
the h eader from each boiler through two 90-deg. bends, with a 
high pressure valve at boil er and header. Steam for the engines 
is taken from th e t op of the h eader through angle gate valves and 
bends to th e throttles. The auxiliary hea der, which supplies the 
pumps a11d condensers, is located under the boiler room floor, 
directly under the main h eader, in a shallow basem ent , 4 ft. deep, 
which extends the len gth of the boiler room, and from the rear 
boiler walls t o the division wall. This h eader is drained into a 
trap, while both sec tions of the m ain header are drained into a 
receiver connected to a s team pump, which delivers the condensa
tion to the heater. 

T he engines, three in number . are of the four-valve tandem 
compound condensing type, built by the Russell Engine Com
pany, Massillon, Ohio. Two of th ese h ave cylinders 22 ins. and 40 
ins. in diameter, with 40-in. s troke, and operate at 125 r.p.m .. 
giving a rated horse-power each of 750. The third engine is rated 
at 500 hp, h as cylinders r8 ins. and 32 ins. in diameter , with 24-in. 

INTERIOR OF POWER HOUSE, SHOWING TWO UNITS AND,. SWITCHBOARD 

that of the engine and th e floor level of the engine room basement 
is IO ft. below that of the engine room. 

The boiler plant consists of four Stirling water-tube boil ers of 
300 hp capacity each, set in two batteries. The boilers are of 
~tandard design and are built with flat grates for hand firing. The 

stroke and operates at 150 r. p. m , The steam pressure carried is 
150 lbs. and • the engines are" guaranteed to operate continuously 
at 25 per cent overload. The engine shafts carry the revolving 
fields of the alternating-current generators between the bearings 
and the armatures of the exciters outside the outboard bearings. 
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The engines are lubricated by a gravity system, the oil being 
led from an elevated tank in the boiler room to all the engines, and 
di stributed to independent sight feed connections at each point 
to be lubricated. After it is used the oil passes to a filter in the 
engine room basement and is raised by a small steam pump to the 
supply tank. 

For each engine th ere is an independent j et co nden ser, con
nected to a steam-driven, direct acting air pump. These were sup
plied by the Laidlow-Dunn-Gordon Company and are located in 
the basement of the engine room. Those for the large units 
are I 2 ins. x 18 ins., and the on e for the smaller unit is IO ins. x 
14 ins. x 18 ins. Between each engine and condenser is placed 
an automatic three-way exhaust relief valve, so connected that 
in case of a break in the vacuum, the exhaust is thrown auto
matically to the atmosphere, and th e passage to the conden ser 
closed, thu s preventing the possibility of the water from the con
denser backing up into the exhaust pipe of the engine, without the 
intervention of an additional gate valve. After the co ndenser is 
again started th e valve may easily be thrown over to the other 

LAYOUT OF POWER HOUSE 

·I 
I 

po sition, wh en the vacuum will firmly hold it. The co nden ser s 
draw from a 14-in. suctio n line in common, and di scharge also 
through a common line, these being locat ed in the boiler room 
basement befo re mention ed. Pockets are provided in the <i is
charge lin es, from which the heater is supplied as befo re outlin ed~ 

The electrical equipment consists of two 540-kw and one 360-kw 
revolving field type, three-phase, 25-cycle, 13,000-volt generators; 
two 17-kw exciters running at 125 r. p. m. , and one 15-kw e_.x 
citer runnin g at 150 r. p. m. , each direc tly connected to the shaft 
o f its respec tive generator; one 360-kw rotary convert er , and fo ur 
110-kw oil cooled transformers. The 13,000-volt cables running 
from the generators are carried directly to the oil switch es in 
the oil switch room, which is located in the engine room directly 
back of the switchboard, as shown in the cut. All tran sfo rm ers, 
lightning arrest ers and automatic overload devices are contained 
in the oil switch room. 

The switchboard is located about 3 ft. from the wall of the oil 
switch room, and only the in t trument wires and the wires for 
operating the magnets controlling the oil switches are brought to 
the board. These wires are brought out in brass tubes which 
form a part of the switchboard construction. There are fourteen 
switchboard panels as follows: Three alternating-current panels, 
three exciter panels , four 13,000-volt feeder panels, two 600-volt 
oirect-current feeder panels and two lighting panels for cc ... -
mercial lighting. 

The entire electric equipment for the station was furnish ed by 
the General E lec tric Company, and the enti re st eam equipment 
by th( Arbuckle-Rya:1 Company, of Toledo. 

SUB-::C,Ti\TIONS 

The sub-stations, of which th ere are six, are located a t Morenci, 
Lyons, M etamora, A drian, B liss fi eld and W est Toledo, with an 
average di stance between station s of al.J out IO miles. Each sta-

FRONT ELEVATION OF A TYPICAL SUB-STATION 

tion contai ns one 360-kw rotary co nverter and three 1 IO-kw oi l 
cooled transfo rmers, an d one 35-kw reactanc e coi l with thr~e 
switchboard panels, one for th e alternating current , e, ne for dir~ct 
current , and o ne fo r comme rcial lightin g. The 13,000-volt cur
rent is controlled by oil switches wh ich are enclosed in marble 
compartments, and are arra nged to be operated either by auto
matic r elay or hand con trolled. 

The low-tension side of the transfo rmers is arranged with an in
termediate tap furr1i shin g 185 vo lts, whi ch is used for starting the 
rotari es, a three-pole, double switch 1.J ein g use d to throw from 
low to hi gh vo ltage when the rotari es are up to speed. All rotary 
station s are ar ranged with a view of supplying current fo r com
m ercial ligh ting, as well as the operati on of railway lin es. 

In addition to the regular sub-statio ns there :s a portable 

ELECTRICAL EQUIPMENT IN SUB-STATION 

station, consisting of a box car equipped with one 250-kw rotary 
converter and three 90-kw oil cooled transformers, and the neces
sary switchboard and co nn ections arranged for quick connection 
of both 13.000-volt and 6000-volt lin es. This station is also 
ready for use in case of accident to any of the sub-statio ns , or for 
extra service at points where unusually heavy service is required. 
Under ordinary conditions this car can be connected to the line 
at any point, and be r eady for use in less than two hours from 
time of starting. 
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The sub-station buildings are all of similar design. They are 
located in the vi llages, making t hem convenie nt for passenger 
and freight requirements. The buildings, o ne of whi ch is illus
trated, are of unusually attractive design. They are two sto ri es 
high and are built of paving brick with stone trimmings, and cost 
about $3,500 each. Ticket office, waiting-room and baggage room 
occupy the front half of the fir st floor, while the attendant and his 
fami ly occupy a fine suite of seven room s on the upper flo o r. 
Rent and light are furn ished free to the attendant, and ii} thi s 
way a very superior class of h elp can be secured at a r easonable 
figure for thi s sen·ice. The attendant has entire charge of th -: 
station, taking care of the electri cal equipm ent, besides handling 
baggage and freigh t and selling ti ckets. H e is also supposed to 
k eep the passenger and fr eight soli citor s informed as to oppor
tunities for securing business. At these sta ti ons patrons are per
mit ted to use the t eleph one in ordering goods t o be shipped over 
the electric road. At B li ss field there is a freigh t station in addi
tion to the usual rotary station, while at several of t he smaller 
towns th ere are neat frame buildings design ed for the service and 
known as second-class stations. 

PARKS AND OTHER ATTRAC11ONS 
Within a sh ort run of Toledo th e company has establi shed a 

baseball park and racetrack. On Sundays during the last season 
a professional team played regular sch eduled games. On other 
days the park is turned over to club s who arran ge for dates. Ad
mission to the park is free, but a small charge is made for grand
stand sea t s. Another season the company wi ll probably establish 
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but it is beliend when everything is in smooth running order thi s 
wi ll be brought below 50 per cent. The road is already paying 
fixed c;harges, and the earnings will be largely increased when the 
new exten sion is complet ed and better terminal facilities are 
afforded at Adrian. An expensive underg rade crossing is being 
built on the outskirts of that city to enable th e· Toledo & Western 
cars to connect with the city line. When this work is completed 
they will run to a terminal station now being arranged for. 

The officers of the company are: Hon. Luther Allen, Cleveland, 
president ; J. R. Seagrave, Cleveland, vice-pr esident; F. E. Sea
grave, Toledo, sec reta ry a nd assis tant treasurer ; C. F. Franklin, 
general manager; J. S. Clark, purchasing agent; C. T . Chapman, 
general freight and pa ssenger agent; Frank T . Oakley, chief engi
neer, and Frederick B. Perkins, consulting m echanical and elec
trical engi neer. Mr. Perkins had entire charge of the des igning 
of the electri cal and mechanical equipment of road. 

Hon. Luther A llen, president of the company, is also president 
of the Cleveland , Painesv ill e & Ashtabula Railway, which is 
being built between Painesville and Ashtab ula, and of th e Buffalo, 
D unkirk & \Ves tern Railway, whi ch is projected from Buffalo 
westward. These two roads will close the last gaps between 
Buffalo and Toledo, and it is probable that by the time both are 
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GENERAL ARRANGEMENT OF SUB-STATION BUILDINGS 

a park and summer resort on a site that has been selected because 
of it s many natural advantages. 

ORGANIZATION 

T he Toledo & Western Railway Company has an authorized 
capi tal stock of $1,800,000, with $1,300,000 issued or to be issued. 
The bonded indebtedness is $1,250,000, or less than $19,000 per 
mile. At the present . time the stockholders ar e con sidering 
a proposition to increase the bonded indebtedness by $250,000 t o 
take over the road and property of the Toledo, Fayette & West
ern, a company formed recently to build a 12-mile extension from 
Fayette to Pioneer. This is now under construction, and wh en 
the deal is effected the Toledo & Western -mi leage will be in
creased to 80 miles. 

The stock of the company is closely held by Cleveland and 
Toledo people who took up the proposition in its infancy, with 
the belief that it would prove a safe investment, and already the 
property is showing up in a m ost sa tisfactory manner. The gross 
earnings for a r ecent month were about $14,000, of which over 
$4,000 was derived from freight and milk. The fi gures have in
creased each month since the road has been in operation, arid the 
proportion of the freight receipts to the t otal is steadily gaining 
At the present the property is being operated for 53 per cent, 

completed the Indiana links will have been closed up, affording 
an -.unbroken line from Buffalo to Chicago, in which the syndicate 
headed by Mr. A ll en will be a most important factor in case of 
ultimate consolidation. 

•• 
Jersey Trolley Tunnel 

T he New York & New J er sey Company's tunnel franchise was 
passed by the Board of Aldermen last Tuesday, and, as there has 
been no opposition to the project, it will doubtless receive the 
Mayor 's approval. It is proposed, under the terms of this grant , 
to complete the Hudson tunnel and operate trolley cars betwen 
Jersey City and Christopher Street, New York, under thirty-sec
ond headway and making the trip in ten minutes. Under the terms 
of the franchise the city is to receive 3 per cent of the gross re-· 
ceipts of the company on that port1on of the railway li"nes in New 
York for the fir st five years, and S per cent thereafter. The tunnel 
will enter New York at Morton Street , and will run up Morton to 
Green«i ich Street, thence along Greenwich Street to the block 
bounded by Christopher Street, West Tenth Street, Greenwich 
Street and Hudson Street, where the terminal for Manhattan is 
t >~ loc;\ted. The terminals for New Jersey probably will be at the 
Erie ;.t1d Delaware & Lackawanna stations. 
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The Series Alternating Motor Problem 

BY GEORGE T. HANCHETT 

In view of the brilliant promises which have been m ad e by 
prominent manufacturing companies with reference to sing le
phase alternating current railway motors, it b ecom es int er es ting 
to review th e problem which they profess t o have successfully 
so lved. 

A preliminary paragraph reviewing the condition of direct-cur
rent motor commutation may be useful in conside rin g the matt er. 
For this purpose reference may be had to Fig. 1, which illustrates 
diagrammatically the relative mechanica l a rrangement of the pole 
piece, commutator and brush, and also the armature coil s. In 
this illustration a ring armature is chosen, as it is som ewha t 
simpl er to show diagrammatica lly, and th e following di scussion ap
plies to that type of winding, but it will be under stood that the 
same principles apply equally to all form s of drum armature com
mutation. 

For perfect commutation th e bobbin V is received under the 
brush and h eld short-circuited thereby until it s m oti on in the field 
has induced a sufficient electromotive force to reverse the current 
and give it the same magnitude as that of the working circuit of 
the armature to which it is about to be d elivered. The bobbin V 
is already in a field generating such an electrom oti ve force, which, 

Street Ry.Journal 

FIG. 1.-RELATIVE POSITION OF POLE PIECE, BRUSH, COM
MUTATOR, AND ARMATURE COILS 

while it was in an earlier position was opposin g the flow of current 
from the positive brush. The act of commutation, therefore, 
takes place before V has passed out of this field, and as the re
sistance of the bobbin is small, it usually takes place at a point in 
the rotation where the time-rate of change, due to its motion, is 
not very great. In fixed brush commutation, which is the only 
commutation we can consider in railway motor work, the current 
in the bobbin V, while it is short circuited by the brush , which 
we will call the short-circuit current, depends for its mag nitude 
upon the velocity of the motion of the bobbin, its r eactance and 
the strength of the field. It is not ab solutely n ecessary that th e 
current in V shall be equal in magnitude to the current in U when 
it is released. Reasonably sparkless co mmut atio n can occur 
without this condition being exactly fulfill ed. For example, in 
motors having a practically constant speed and fi eld, the final 
value of the short-circuit current is always the sam e, also while 

_.1 hat of the bobbin U and T m~y vary quite con siderably, accord
mg t o the load on the mach111e. The r eason that alt ernatin cr
current series motors have encountered such formidable co~
mutation troubl es is because other and very va riabl e influences 
influence the magnitude and direction of thi s short-ci rcuit current 
and it is these variable influences which are about to be di scussed '. 

In the case of the alternating-current railway m otor concern
ing which performance and construction data are await~cl, the fre-
9-uency has been r educed to 16 2-3 cycles per second. This figure 
ts so much lower than the number of commutations per second 
that there are probably n o t le ss than 150 commutations per cycle. 
o r 75 per alternation. Consulting Fig. 2 it is plain that th ese 
commutatio ns occur at equal linear di stances along the horizo ntal 
axis o f the alternating-current curve, and for convenience these 
have been m arked off on the diagram and number ed one to twelve 
respectively, each interval d enoting a space during which about 
six commutations take place. This curve can also be used to 
represent the strength of the fi eld, to which it is directly pro
portional, and upon which the commutation directly depends. It 

will be easi ly seen that there are, therefore, seventy-five different 
commutation conditions due to this cause alone, which must be 
met by a single construction of brush and armature coil arrange
m ent , and which is, therefore, a sever e tax on the de signer's skill. 

In any of th ese commutation positions it will be seen at once 
that th e short -circui t current is due to an electromotive force 
which has two compan ents, one the component due to the motion 
in the fi eld, as in the case of direct currents, and the second due 
to the variation of the field itself, the resultant volt age being equal 
to their vector sum. 

It will be noticed that at zero current in the system, and at zero 
fi eld the m otion of the bobbin can induce very littl e elect r omotive 
force, but the rapid variation of the fi eld is capable of consider
ab ly influencing the sho rt-ci rcuit current ; in fact the bobbin must 
depend for it s current rever sal very largely on the rate of change 
clue to th e in creasing field. Further up the crest, as positions 
three and four, the m otion of the bobbin and the increasing field 
combine togeth er in more equal m easure to produce the resultant 
voltage. At the top of the cr est, say at position seven , wh ere the 
field is for the instant. steady, the resultant voltage is due almost 
entir ely to th e motion of the bobbin. O n the ot her side of the 
cres t the resultant voltage is increased by the motion of the bobbin 
and dimini sh ed by th e diminishing fi eld, and the vector sum 
thereof may be less than ei ther of the components. 

It is now necessary to take into account the fact that as the 
commutation occ,1rs at various points alon g the crest, it is neces
sary for sparkless operation to adjust the sh ort-cir cuit current to 
harmonize in direction and magnitude with a varying and not a 
con stant current , as is the case in direct-current work. As has 
been pointed out in a previous paragraph there is, fo rtunat ely, a 
considerabl e latitude in thi s particular, and th e curren t s n eed not 
agree so closely in magnitude provided that th ey agree in direc
tion. As long as the current is well reversed a nd given reasonable 
magnitud e, we need no t fear tro ubl e at th e commutator. There
fore, on the ascending side of the c·r es t , where th e two forces 
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FIG. 2.-DISTANCES OF COMMUTATION 

unite to effect reversal, we may expect r easonably good commuta
tion if the current with which it is to b e harmonized is increasing 
a lso. As the top of the crest is passed the fi eld m agnetism begins 
to die away and induce in th e bobbin an electromotive force op
posed to that due to its m otion , thus reducing the re sultant cur
rent as the event occurs to a greater degree as the commutation 
occurs furth er and further down the curve. The load current with 
which it is to be commutated is, however , r educing also, and 
hence, for a portion of the curve at leas t , we may expect reason
able commutation. In short, these variations at some points tend 
to harmonize wi th good commutati o n , and if the clever designer 
can so evaluate th e two component electro m oti ve fo rces as t o 
produce a resultant voltage which, when impressed on the bobbin, 
will give a sh o rt -circuit current , which will ri se and fall with the 
load current and agr ee with it in direct io n, we may expect even 
better com mutation than o btain s in direct-current work. Unfor
tunately, it is very difficult to do thi s so that th e r esult will be 
sufficie nt ly good for practical purposes. In order that the motor 
shall have a stron g to rque and shall be of light weight its fiel d 
must be stron g, and h ence the component of the resultant short
ci rcuit voltage due to varying fi eld is correspondingly large, and 
on th e descending side o f the curve it m ay overpowe r the com
ponent due to the bobbin's motion, and even deliver the bobbin 
to the workin g circuit carrying current oppos ite in direction from 
that which it should have, and troubl e from sparking can, th ere
fore, be expected at those commutations which occur when the 
current is dimini shin g. If it so happened that th e motor was run 
fo r a long time at commutat io n frequency whi ch was an even 
multipl e of the alternating-current frequency, the commutation 
troubl es mi ght be expected to blacken the commutator in stripes. 
It, therefor e, b ecom es interestin g to specul ate as to the ways and 
m ean s which have been empl oyed to m eet thi s very formidable 
difficulty, even though we have been pro mi sed exact data at a very 
early dat e. 

The simplest way to avo id the troubl e is to proceed as has been 
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indicated in the preliminary announcements, namely, to reduce the 
commutating component due to varying fi eld. This can be ac
complished in two ways. Fi rst, by weakening the field, which is 
objectionable fo r several reasons, and second, by increasing the 
peripheral speed of the armature so that the bobbins are moving 
in the fi eld very rap idly, and the electromotive force due to their 
motion is therefore large, as compared with the electromotive 
force due to field variation. A third expedient is to make the 
number of turns per bar a minimum. This has a very beneficial 
eff ect, because it materially increases the permissible difference 
between short-circuit current and working current on precisely 
the same principle that open circuiting a large number of lamps 
into a constant current-arc circuit produces a greater spark at the 
switch than does a similar action with a single lamp. A further 
advantage obtains in the fact that the inductance of the bobbin 
is thereby much reduced. This inductance is a very unmanagable 
variable. It is plain that the bobbin is received under the brush 
carrying all values of flux from zero to maximum, and if the iron 
has a tendency to hysteresis, it is almost impossible to predict 
what these values will be, and the best plan is to reduce their 
effects to a minimum. This has undoubtedly received most care
ful consideration at the hands of the designers. In discussing the 
relative values of these various expedients it may be stated at once 
that reduction of field strength can only be indulged in to a very 
limited extent. The reduction of the field strength undoubtedly 
reduces the strength of the disturbing commutation component 
due to alternating fi eld, but it brings in its train a long line of 
evils due to armature reac tion with which every one is familiar. 
An intense field has been the salvation of railway commutators 
with fi xed brushes, and it is not reasonable to believe that any 
wider departure than necessary has been made in this case. How
ever, a moment's consideration will render plain that some step 
of this kind has been to a certain ex tent unavoidable. 

A well-known 117-hp direct-current railway motor, recomputed 
to operate at 220 volts, the same voltage that is used on the 
single-phase motor, would have seventy-nine turns on its field 
magnets, each of which will surround 23,800,000 lines of force. It 
may readily be computed that if such a fi eld were used in an equal 
altern~tin g-current motor of power factor 90, the necessary volt
age to force 440 amps. through the field coils at 16 2-3 cycles per 
second, would be over 200. As there are only 220 volts available 
per motor , it is highly probable that a field structure of a lesser 
number of flux-turns has been employed. It must not be for
gotten, however, that this is mostly reactance drop, and if the 
armature is fa irly non-inductive the net volts at its terminals will 
not suffer such serious diminution as if the field drop were due 
entirely to resist ance. T he current in the field coils is practically 
wattless, and the voltage at their terminals is therefore almost 
90 degs. di splaced. If the armature circuit operates practically 
non-induct ive ly, and it must do so if the power factor is to be 
kept down, 200 volts could be available at its terminals, and leave 
90 volts fo r th e field coils, even though the total voltage were only 
220. However, it will be seen that in spite of this alternate cur
rent peculiarity in favor of the machine a field of considerably 
reduced flux turns must be employed. 

The speed of th e new motor is 700 r. p. m. , an increase of some 
30 per cent over the speeds commonly used in direct-current work 
fo r motors of this capacity , and as the motor has eight poles it is 
evident lhat there are many conductors on the surface of the 
armature, which is, therefore, of large diameter and high bobbin 
ve locity, which is in accordance with previous considerations. 
Moreover, the necessarily reduced fi eld would demand more con
ductors in order to preserve the torque intact and keep the speed 
within rasonable limits. The designer has been fortunate in the 
fact that because of the flexibility of alternating current s he is 
able to r educe the voltage at the brushes, fo r that will materially 
assist in obtaining good commutation. 

It remains to be said that the design of th e entire machine has, 
without doubt , been a struggle between two fires. The field must 
be strong to preserve torque and keep down the armature reaction. 
It must be weaker than usual to reduce the commutating compo
nent due to the field variati ons, and to present a circuit of a 
reasonably small number of flux turns, which is necessary both 
for the pu,pose of reducing the voltage necessary to force the cur
rent through them and to keep up the power factor. The armature 
is preferably of small diameter and few turns, in order to keep 
down armature reaction, fly-wheel capacity and cost of construc
tion. It must be large in diameter i:o provide increased bobbin 
velocity, and must have many turns to preserve its torque and 
keep down its speed. The commutator must have few bars, to 
keep down its cost, but on the other hand there must oe few turns 
per bar, and consequently many bars in order to keep down the 
bobbin reactance. Lastly, the designer has new losses to take 
from the merit of his efficiency curve, first, the increased hyste-

resis in the armature, and an entirely new hysteresis in the field, 
together with increased eddy-current losses in both of these 
structures. Secondly, an increased C' R loss in the entire struc
ture, due to the fact that it uses alternating currents, and, there
fore, has a power factor. Thirdly, the losses of the various trans
formers and balance coils which are a necessary adjunct to the 
equipment must be figured in; in short, the entire design is handi
capped with contradictory conditions and increased sources of 
loss. · 

The production of a series alternating-current motor of this 
capacity that will give any sort of c_ommercial service, is a sub
ject for congratulation, but to produce one that will rival a direct
current proposition to the degree shown in the curves that have 
been presented, is indeed a triumph, on which the designer is to 
be most warmly congratulated. 

In conclusion it is gratifying to observe that the enterprise is 
backed by a large company, who is willing to risk much financially 
and more in reputation in the endeavor to evolve p1 actical results 
from thi s daring experim ent. I t s success is earnestly to be 
hoped for, and the commercial reward which will inevitably follow 
will be well deserved. 

••• 
Plans for East Side Subway 

It is announced that with the adoption of the real estate assess
ment roll of New York for 1903, the increased value of the city's 
real estate will enable the municipality to engage in actual work 
upon the extension of t_he present subway system, and that the 
needs of the East Side will then be considered. Last September 
the Rapid Transit Commission passed a resolution instructing 
Chief Engineer Parsons to prepare a general plan for a complete 
tunnel system, embracing all parts of the city, and work in this 
comprehensive plan has since been under way. It was understood 
then that the East Side line would be built, but the prospect of 
having it started during 1903 was not considered until a few weeks 
ago. 

Now, however, Mayor Low, Comptroller Grout and President 
A lexander E. Orr, of the Rapid Transit Commission, have agreed 
that the city shall have an East Side subway soon. 

The building of an East Side line, which has been speculated 
upon as something in the vague future, was not provided in the 
original subway scheme, because the necessary outlay of money 
was n9t possible with the constitutional provision as to the mu
nicipal debt in the way. As soon as the debt limit is increased, it 
is the intention of the commission immediately to adopt plans for 
this extension. Although the chief engineer has not submitted his 
report on the matter, it is considered probable that the route will 
be along Lexington Avenue. Trains bound for the upper East 
Sid<'. will travel on the regular tracks of the original underground 
railroad from the downtown terminal up to a point in Park Ave
nue not far south of Fortieth Street. Then they will be switched. 
to other rail s, and at Forty-Second Street, opposite the Grand 
Central Station, the curve eastward will be made underneath the 
tracks that run west toward Broadway. 

•• 
Rules for New York State Street Railway Association 

At the September meeting of the Stree t Railway As so ciation 
of the State of New York, the report of the committee on rules 
was very carefully di scussed, but no definite action was taken; 
in stead, a resolution was adopted, it will be remembered, provid
ing that the committee on rules be continued: that the report of 
th e committee on rul es be referred back to the committee; that 
t:ach company be given thirty days in which to fil e any objections, 
suggestion s or amendm ents to the rules with the committe~; that 
within thirty days after the expiration of such terms the committee 
form ulate and make its final report in printed form to the exec~
tive committee, and the executiv e committee be authorized to 
promulgate and make effective these rules. 

The committee, consisting of E. G. Connette, of the Syracuse 
Rapid Transit Company; Oren Root, Jr., of the Metropolitan 
Street Railway Company ; J. C. Brackenridge, of the Brooklyn 
Height s Railroad Company; Edgar S. Fassett , of the United Trac
tion Company, of Albany; J. P. E. Clark, of the Binghamton Rail
road Company, and T. E. :Mitten, of th e International Railway 
Company of Buffalo, has agreed upon a form of rules, and has 
report ed them to the executive committee in compliance with the 
resolution. 

Some members of the association's executive committee have 
made suggestions with reference to the rules, more particularly 
in regard to the form than in the matter of substance, and Secre
tary Robinson has ordered them printed. It is expected that 
copies will be ready for distribution early in the year, 
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Traffic Circulars of the Cleveland Electric Railway 
Company 

In a recent issue the traffic circulars of the Aurora, E lgin & 
Chicago Railway were published, and the stat em ent was made at 
that time that it was th e intention o f this paper t o publish similar 
circulars of other railway companies. It is tho ught t hat these 
leafle ts will furni sh sugg est ions whi ch will be o f a ssistance to 
other companies in publishing similar literature. , 

The Cleveland Electric R ailway Company has given especial 
a ttention to the subj ect of developing traffic, and has a depart ment 
similar to the general passen ger department o f a st eam railroad 
company, but called an " Outing D epartment." This department 
is under the manage ment of J . W . Butler, who has ch arge of all 
of the adverti sing of the company, the publication of traffic cir
culars, etc., in addition to other duties which pertain to that de
partment. It is often thought that while interurban railways may 
find it profitable to publish circulars in r egard to the points of 
interest r each ed by th eir lines, the same arguments would not 
apply to city companies. This is not the theory, however, h eld in 
Cleveland, and some of the most attractive circular s issued by the 
Outing Department relate to encouraging city t raffic. One of 
th ese is a sheet 21 in s. x 6¼ ins., bu t so fo lded that it is brought 
down to a convenien t pocket size. It is entitled "Nickel Troll ey 
Rides in and A bout Ohio's Greatest City, Points of Interest, 
Public Parks and Boulevards, How to R each Them." The leaflet 
is printed in green type with r ed borders. This fa ct makes a good 

right to ride, a nd that inasmuch as t he transfer was bad on its face 
the conduct o r had the ri ght to demand th at the passenger pay his 
far e or get off the car, and in the event of hi s refusal that he then 
had the right to use all reasonable and necessay fo rce to expel 
him. 

Counsel fo r defendant argued th at th e transfer was conclusive 
evidence as between the passenger and the conductor to whom the 
transfer was presented, and that if th ere had been any error by any 
age nt of the company by which plaintiff had been injuriously 
affected, th e latter's rights were in ac t ion fo r breach of contract ; 
that it was the duty of the passenger, under the circumstances , in 
the interest of public policy to pay his far e, postpone h is claim, 
and not compel the conductor to ej ect him. Any oth er ruling, it 
was argued, would either compel a conductor to accept the word 
of every passenger who had a transfer that was bad upon it s face, 
and thus o pen th e door to continuous frauds , or else h e would be 
obliged to eject every passenger who had a bad transfer and r e
fuse d either to pay or leave th e car. In other words such a ruling 
wo uld present only a choice between extensive frauds o r breaches 
of the peace upon the car, which alternative, in the interest of 
public policy, should not be presented to the defendant . 

In support of these contentions counsel for defendant cited 
many autho rities and decisions, including the followin g: P. W . & 
B. R . R. vs. McLure, 34 Md., 532; P. W . & B. R. R. vs. P enning
ton, 62 Md. , 95; W . M. R. R., vs. Stocksdale , 83 Md. , 245 ; U . Ry. 
& E. Co. vs. H a rdesty, 94 Md., p61; W akefi eld vs. South Boston 
R. R. Co. , 117 Mass., 544; Bradshaw vs. South Bos ton R. R. Co. , 
135 Mass. , 407 ; Brown vs. R. Ry. Co., 90 N . W . R ep. , 290 ; C. B . 
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SAMPLE PAGES FROM CLEVELAND TRAFFIC CIRCULAR 

photographic r eproduction very difficult, but samples of a few of 
the pages are presented herewith. 

The circular, as shown from the sample pages, gives dir ections 
t o strangers for reaching th e principal points of interest in the 
city, including the hotels, express offices , etc., and is decorat ed on 
the back leaf by an engraving of th e Garfield tomb, with which 
are g iven directions for reaching this monument. 

T hese adverti sem ents ar e di stributed in a va riety o f ways, as 
t h rough h <;) tel and depot t im e-table r acks, and in other ways by 
which th ey will be brough t to the atten t ion of stran gers and others 
who would be par t icularly interested in taking t r ips about the 
city. The experience o f the company with them as promoter s of 
traffic has been m os t grati fying. 

Time Limit on Transfers 

In the case of Garrison against the UniH:d R ailways & E lectric 
Company in the Court of Common Pleas, of Baltimore, Judge 
Harlan made a ruling upon transfer s which is of interest to the 
public. Th e action was for wrongful ej ection from a stree t car, 
and fo r assault and batt ery. 

Plainti ff testifi ed that h e boarded a car o f the defendant about 
3 :45 p. rn. , and the conductor gave him a transfer punched 3 :50; 
t hat he rode several squares t o the transfer point and waited ten 
or fi fteen m inutes fo r a ca r, and took the fir st car that cam e; but 
t hat wh en h e presented the tra nsfer it was a ft er 4 o 'clock. The 
t ransfer read that it was " no t g ood aft er th e hour punched in the 
marg in," and had, therefore, expired. 

Judge H arlan ruled that the transfer was conclusive evidence 
between the passen ge r and the conductor as to the passenger' s 

& Q. vs. Griffin, 68 Ill. , 499 ; 37 Mich. , 346 ; 54 Wis., 234 ; 56 N. Y. , 
295; 9 Am. N eg. R y. , 476; 38 La. Ann. , 930 ; Ril ey vs. Chicago Ry. 
Co., 186, Ill. ; D een vs. Detroit Ry. Co. , 1231 Mich. 

Counsel for plaintiff cited the act of 19001 ch. 313, compelling the 
defendant to give fre e transfers in the city which should " be good 
for a continuous ride," but it was con t ended and so ruled that this 
did not prevent the company from making reasonable r egulations 
for its own protection,· compell ing passengers to produce proper 
evidence of their rights so to ride. 

P laintiff a lso testified that aft er the car had gone seven or eight 
squares from the p lace wh ere t he conductor demanded that h e 
pay his far e o r get off, t he car was stopped, and th e conductor 
call ed a policeman ; th ereupon, one of t he plaintiff's fri ends with 
whom h e was r iding offe red to pay h is fare , which the conductor 
refused and attempted to eject h im. 

A nother p rayer g ranted by Judge Harlan was to the eff ect th at 
if. aft er the demand by the conducto r for paym ent o f fare, a 
reasonable time had been g iven by him t o comply therewith , and 
th e car had been stopped fo r the purpose o f ejecting th e passenger , 
th e conduct o r was not at that t ime o bli ged to accept a tender of 
fa re by th e passenger , but still had the rig ht to eject him. 

P laintiff further t est ified that after he h ad o ffered to get off and 
wh ile so doing, he claimed, th e conducto r pushed him from behind 
against the co ntroller of t he car. and th us injured h is arm . T hi s 
evidence was contradicted by witnesses, but the case went to th e 
jury o n the ques t ion of wheth er unnecessary o r excessive forc e 
had been used upon the pla,ntiff. 

T he jury returned a verd ict for th e defendant . thus sustaining 
the com pany in it s position th ro ughout. It is believed that the 
case will be carried to the Court o f Appeals. 
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New Open Cars for the Brooklyn Elevated 

The Brooklyn Rapid Transit Company has operated on its ele
vated system during the last few years a -number of open car s, 
T hese cars hav e been of a som ewhat p eculiar type, having open 

decid ed upon this subject. One of the illust rations shows a panel 
so placed between the cent er side posts of the model. T hi s panel 
contains a fix ed g lass window, and can be readily screwed into • 
place wh en it is des ired to change the car from summer to wint er 
se rv ice. The pan el sh own is, of course, only a suggestion, and if 
the idea is ever carried out the window o penin g will probably be 
som ewhat la rge r than that s.hown in the cut. 

The leng th of the ca r ove r platforms is 48 ft. 1 1 in s., the car 

MODEL OF OPEN ELEVATED RAILWAY CAR, WITH AND WITHOUT CONVERTING PANEL 

si des and cross sea ts, entrance b eing made a t the ends, and rail s 
being p laced a t the sides of the sea t s to p revent passengers from 
fa llin g o u t. Th e ca rs which h ave been operated were all trailer s, 
however, and the need of running compkte tra in s o f open ca r s 
has induced the company to order 120 cars o f th e type shown in 
the accompanying drawin g s. vVhil e these ca rs follow, in some 
measure, the lin es of the older style, there is a great improve
m ent both in appea rance and strength in th e n ew cars. 

Before it was deci ded to adopt the plan s, a m ode l was con
struct ed in the sh op s of the railway company, photograph s of 
whi ch are reprodu ced h erewith, This m odel gave the officers, 
ca r-buil ders and the supply houses a chance to thoroughly in
vesti gate the requirements of the n ew type of car, and resulted in 
making several improvem ent s in the o ri ginal ideas, It is thought 
that possibly a panel will be placed in the window openin gs, co n
YCrling the car into a closed one, but nothin g has been definit ely 

MODEL OF OPEN CAR-INTERIOR 

body bein g 40 ft. 5 in s, Thi s g ives a platform of 4 ft. 3 in s. The 
width over side sill s is 8 ft . s¾ in s., a nd the car's width at the drip 
rail s is 8 ft. 9¼ in s, From bottom of sill s to top of roof the height 
is 9 ft. 2½ in s., and from top of rail to top of roof it is 12 ft . 4 ins. 
1 he tracks are to have a wheel base of 6 ft., the distance from 
center to center of trucks being 33 ft, 6 ins. and the diameter of 
wheels 33 m s. The roof, which extends over the platform in a 
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hood continuous with the _ main roof 
frame, is of the single-deck type without 
clere-story, but has an imitation clere
story inside, as seen in the cross-section 
view. . Ventilators in the roof are pro
vided for the motorman's cab, and if it is 
decided to adopt the panel for the winter 
service, additional ventilators may be 
necessary for supplying the interior of the 
car with fresh air. The cars are to be 
wired for four circuits of lights, the lights 
being placed along the sides of the roof. 
The sills, which are four in number, are 
made of 5-in. 12¾-lb. standard I-beams, 
the two outside sills having a wood filling 
flush with the inside edge of I-beam and 
an outside filler, making a width of 6½ 
ins. The platform is to be supported by 
two intermediate sills, running to the 
outer edge of the end stick, and two 
platform knees formed of two 4-in. 
s¾-lb. channels with wood filler run
ning from the end stick to the bolster. 
All the moldings, sash, doors, etc., 
are to be of ash, natural color, includ
ing the wooden strips which run along 
the open sides of the car. In order 
to obtain a wide door opening, without 
using a door sliding so as to obstruct the 
motorman's view, a double door, which 
opens to one side, was designed. The 
doors contain sash % of ari inch thick in 
the upper part, which drop into the space 
between the_ sheet-iron panels in the lower 
part, and have spring latches to hold them 
in place. The doors are hung by brass 
sheaves from tracks of flat iron, with 
rollers both above and below the track. 
The details of the equipment are to be the 
same as that of the Brooklyn Rapid Tran
sit Company's standard closed car equip
ment. Nearly all have been decided upon 
and include W. T. Van Dorn Company's• 
couplings, Universal safety tread, Chris
tensen air-brake equipment, and W esting
house motor equipment. The contract for 
120 of these cars was given last week to 
the John Stephenson Company, of Eliza
beth, N. J., and work will be immediately 
commenced in order that the cars may be 
put in operation the coming summer. 

••• 
Syracuse Rapid Transit Gets Con

trol of the Oswego Traction 
Company 

W. P. Gannon, president, and E. G. 
Connette, general manager of the Syracuse 
Rapid Transit Railway Company, an
nounced on Wednesday that they had 
closed a deal with C. S. Shepard for the 
street railway system of Oswego, operated 
by the Oswego Traction Company. The 
deal is important because of its bearing on 
the fight between the Syracuse Rapid 
T ransit Company and the Syracuse, Lake
side & Baldwinsville Railwayfor franchise 
r ight between Syracuse and Oswego, both 
companies desiring to build a road be
tween the two cities. It is reported that 
the purchase includes all of the first-mort
gage bonds of the Oswego Traction Com
pany, and all but 10 per cent of the capital 
stock and second-mortgage bonds. The 
company's capital stock amounts to $300,-
000, the first-mortgage bonds to $100,000 
authorized and $97,000 issued, and the sec
ond-mortgage bonds to $200,000 authorized 
and $191 ,000 issued. T he company oper
ates u½ miles of railway, including all 
in Oswego, with lines running out to 
Beach Oswego and Minetta. 
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Steam Turbines with Special Reference to the' 
De Laval Type of Turbine* 

BY KO N RA D A N D E RSON 

The present construction of tbe D e Laval Turbine is founded on 
t he _acti on principle. T he steam is blown from stationary nozzles 
agamst vanes or buckets fi xed in the circumfe rence of a wheel, 
and the s tem thus imping ing on the vanes drives t he wheel 
round. Th ere is only one H•w of buckets on th e wheel th e 
st eam in passing this row delivers most of it s energy a~d is 
afterwards exhausted either to the atmosphere or to a condenser 
in th e ordinary way. T he principle of the machine is very 
similar to the action turbine fo r water as constructed by Girard. 
As is the case with all action turbines, the working of the machine 
depends on the kinet ic energy of the medium which drives it and 
the hig her the ki net ic energy the more power is obtained. It 
is therefore important that the driving medium which in this case 
is steam, should have a high kinetic energy, or (which is the same) 
that every pound of steam used shoul d en ter the turbine wheel at 
as high a speed as can be obtained, and furth er , that as much as 
possible of this speed should be utilized by the buckets of the 
turbine wh eel. 

A high speed of the driving steam is obtained by expanding the 
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FIG. 1.-SECTI ON OF STEAM NOZZLE 

admission steam in conical nozzles, spe cially adapted and con
struct ed for this purpose. The steam is expanded adiabat ically 
from its original pressure down to the pressure which prevail s in 
the chamber where the turbine wheel revolves. If, fo r instance, 
the t urbi ne works wi th 200 lbs. admiss ion pre ssure and 28 ins. 
vacuum, corresponding to 0.93 lb. absolute pressure, t he steam is 
expanded in th e nozzles from 200 lbs. per square inch above th e 
atmosph ere down to 0.93 lb. per square inch absolute pressure. 
Th is expansion giv es the st eam, which leaves t he nozzle in a jet, 
a very hi gh velocity of outflow. Professor Zeuner has made 
extensive t ests on the outflow of steam, and has shown theoreti
cally and also proved by numerous experiment s, that if the steam 
is expanded adiabatically in the nozzle, all the po tential energy of 
th e steam is transformed into kinetic energy, and that the kin etic' 
energy of steam thus expanded is absolutely ident ical to the 
amount of work which the same steam would have done had it 
been expanded in the same proportion in th e cylinder of an 
engine. T able I. g ives the veloci ty of out flow of st eam at 
different admi ss ion pressures, expanded in nozzles down to 
1 atmosph ere, 25 ins. vacuum and 28 ins. vacuum respective ly. 

TA B L E I 
Th e velocitv of ou tflow and the working capac ity o f dry satu rated steam 

.. Count er-pressur e 2.4 lbs, Counter-pr essure 0.93 lbs, 
" per Square Inch A b, olute per :- quare I nch Abso-p., Counter-pressure 1 Atm. 
,;, Correspond ing to 25 in, lute Cmre,tonding to 

.0 Vacuum 28 in. Vacuum 
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.£. <fl Per lb , of Steam ~~ Pe r lb. of St eam 

.£ln 
Per lb of S earn ., _ :,.. o >0 > o per H our per H our per Hour 

----
60 2 421 25.29 0.046 3,320 47.57 0.087 3,680 58.44 0.106 
80 2,5\J5 29 U6 0.053 3,42::l 50.5G 0.11~2 3,'i'!J3 62.08 0. 113 

100 2,717 31.~6 0.058 3,5:!0 53.4, 0.097 3 8,1 64 66 0.118 
120 2,822 3.t.37 0.062 3,596 55.1:-0 0. 101 3,940 G6.!10 0.1:!2 
140 2,~13 36.62 0 .Uti6 3,661 57.84 0.105 3 ,l/!19 69 01 0. 125 
160 2,IJ92 3t!.G3 0 .070 3,iH! 5!J 65 0.108 4,04!; 70 61 0.128 

~~ I 
3,051:l 40.35 0.073 3,7ti4 61.1 4 0,111 4,091 72, it 0.131 
3,11 5 41 87 0 0, 6 3,81U 62.64 0 114 4,1 :!7 711.50 0.i:34 

2:/0 I 3,166 43 26 0.0,9 3,852 64.0:l 0.11 6 4 159 74 .64 0.1::!6 
280 3,291 4ti.b3 0 085 3,!J62 67.74 0. 1~3 

I 
4,2:!9 

I 77 18 0, 140 

As will be seen from this table, the velocity of outflow 
of st eam expanded adiabatically in suitable npzzles to th e proper 
ratio is very high. S team expanded in a nozzle from 280 lbs. 

* Abstract of paper read Oct. 31, 1902, before the Institution of Engineers 
and Shipbuilders in Scotland. 

pressure above th e atmosphere down to 28 ins. vacuum leaves 
th_e nozzle ~vith a ve locity of 4229 ft . per second, or over 48 
miles per mmute. Th is steam jet would pass round the earth in 
eight hours and thirty-seven minutes. 

T he expansion of the steam in the nozzle is obtained by mak
ing the passage conical , the st eam traveling from a smaller sec
tion in the nozzle to a larger one. 

In orde~ to illustrate th e properti es of a steam nozzle, we may 
take, for instance, one for 200 lbs. steam pressure and 28 ins. 
vacuum. 

Supposing that the admission steam is dry, i. e., that it does not 
contain any moisture, th en a t different sections, Fig. 1 , the 
pressures, et c., will be as follo ws : 

Secti on A-
P ressure 200 lbs. per square inch above the atmosphere. 
Percentage of moisture, o. 
Specific quantity of steam, 1. 

Section B-(the smallest section of the nozzle). 
P ressure I IO lbs. per square inch above th e atmosphere. 
Specific quantity of st eam, 0.96. 
V elocity of the st eam, 1500 ft. per second. 
Specific volume of the steam, 3.5 cu. ft. per lb. 

Section C- (th e largest section of the nozzle) . 
Pressure (28 ins. of vacuum) 2 ins of m ercury absolute 

pressure. 
P ercentage of moisture in the steam, 24 per cent. 
Specific quantity of s team, 0.76. 
Velocity of th e steam, 4127 ft. per second. 
Specific volume of the steam, 256.8 cu. ft. per lb. 

Th e proportion between the areas of the large and small section 
of this nozzle should be as 27.2345 to 1, or th e proportion between 
the diameters of th ese two sections as 5.2187 to 1. If, for instance, 
th e diameter of the small section is 6 mm, or very nearly ¼ of an 
inch, th e diameter of th e larg e section should be 31.31 mm, or 
nearly 1¼ ins. Through such a nozzle there passes 479 lbs. of 
dry saturated s team of 200 lbs. pressure per hour, neither more 
nor less. This fac t of the nozzle pass ing only a certain amount of 
steam per hour is often used to ascertain the steam consumption 
of the turbin es. 

As m entioned previously it is important th at as much as pos
sible of th e kinetic energy of th e steam jet issuing from the nozzle 
should be take n up by th e turbine wheel, and thus transformed 
into mechanical energy. Th e angle between the nozzle and the 
plane of rotation of the wh eel is 20 degs. , and in order to obtain 
the maximum effici ency, the periph eral speed of the turbine wheel, 
i. e., th e linear velocity of th e buckets, should be 47 per cent of 
t he ve locity of the steam. Th e absolute Yelocity of the steam 
leaving the bucke ts is then 74 per cent of the initial velocity, and 
th e energy absorbed by the turbine wh eel is 88 per cent of the 
kineti c energy of the steam. 

If, fo r instance, th e speed of the steam entering the buckets of 
th e turbine wheel is 4000 ft . per second, th e speed of the steam 
leaving the buckets should be 136o ft. per second, and the num
ber of horse-power per lb of st eam-

4000'- 136d 
0.11 

2g X 550 X 3600 
and the steam consumption per theoretical horse power: 

2g X 550 X 3600 
9.1 lbs. 

40002
- 136d 

The steam nozzles ar e placed in very close proximity to the 
buckets of the turbine wh eel, in fact the di stance is only 2 mm, 
of about 1-16 of an inch , and consequently there is practically no 
loss of ve locity between th e steam jet leaving the nozzle and 
ent ering th e bucke ts of th e turbine wh eel. 

The speed of the turbine wh eel , which for a velocity of the steam 
jet of 4000 ft. per se cond ought to be ab out r88o ft. per second, 
o r about 21 miles per minute, is however much lower for several 
practical reasons. At the present time th e peripheral speed of the 
D e L aval turbine wheel does not exceed 1380 ft. per scond. 
which should make a st eam consumption of 9.8 lbs. per theoretical 
horse-power. Th e following table gives the speed of some types 
of turbine wh eels : 

TABLE II 
Speeds of Turbine Wheels 

R evolutions P eripheral 

Size Middle diameter per speed 

of turbine of wheel minute feet per sec. 

100 hp 500 mm, 19¾ ins. 13,000 1.115 

5 hp 100 mm, 4 ins. 30,000 515 

15 hp 150 mm, 6 ins. 24,000 617 

30 hp 225 mm, 8'¼ ins. 20,000 774 

50 hp 300 mm, 11¾ ins. 16,400 846 

300 hp 760 mm, 30 ins. 10,600 1,378 



DECEMBER 2 0 , 1902.] STREET RAILWAY JOURNAL. 989 

As may be seen from the foregoing table, the periph eral speed 
increases with the size of the wheel, and the larger the diameter 
the hig her al so is the peripheral speed. T he 300-hp turbine 
wheel runs with a peripheral speed of 1378 ft. per second in the 
middle of the buckets; the outside diameter of this wheel is 800 
mm, or 31 ½ ins., and the circumfer ential velocity of the wheel 
is 1450 ft . per seco nd, or more than 16 miles per minute. At 
this speed the wheel would travel round the equator of the earth 
in twenty-fiv e hours. 

On account o f the ph eripheral speed of the turbine wheel not 
being so high as it theoreti cally ought to be, there is. parti cularly 
at high admission pressure and good vacuum, a slight impact 
when the steam enters the buckets. This is, however, allowed for 
practical reasons, and the energy due to the loss of speed by this 
impact is not entirely lost by th e turbine, as will be seen later. 

One advantage of th e action principle of th e turbine is that the 
turbine wheel can r evolv e quite freely in the casin g. T his is an 
essential feature of th e machine, and moreover it woul d not be 
possible to run at the speed required should a tightening be neces
sary round the turbine wheel. The wheel does not touch any
where, and all the steam on emerging from th e nozzles m ust pass 
the buckets of the wh eel, as the radial length of the buckets is 
always larger than the diameter of the steam jet. T here is con
sequently no possibility of any steam leaking th rough th e turbine, 
but it must of necessity pass th e buckets and deliver its energy to 
the turbine wheel. 

The high peripheral speed which, as previously seen , is neces
sary in order to obtain a good effici ency, has been obtained by 
allowing the turbine wh eel to run at a very high velocity. A refer
ence to Tabl e II. will also show that the number of revolu tions is 
much higher than the speeds formerly used in practical engineer
ing. 

The turbine wheel must be strong enough to stand the speed at 
which it is required to work, and the design and const ruction of 
this wheel are , therefore , of considerable importance. The st resses 
in the material of the wh eel must, throughout th e whole sec tion of 
the wheel, be kept within the limits permitted for th e material. 

The wheel is made as a solid disc, on th e circumfere nce of which 
the buckets are dovetail ed in , each bucket being made and fixed 
separately to the wh eel. Th e buckets consequently load the cir
cumference of the wheel with a radial forc e wh en th e wheel is re
volving. The amount of this force may be understood when it is 
mentioned that the centrifugal force on th e bucket of a 300-hp 
turbine wh eel, which bucket weighs 250 grains, is 15 cwts. when 
the wheel is running at its standard speed. 

The stresses in the whe el are tangential and radial, and if we 
call the radial stress P and the tangential stresses S, it is evident 
that both P and S vary with the radius R. Further, t hese stresses 
depend on the axial thickness of the wheel in each place, and they 
also affect one another. 

Fig. 2 shows the stres ses in a wheel for a 50-hp steam tu rbine. 
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FIG . 2.-STRESSES IN MATERIAL OF TURBINE WHEEL 

As may be seen by this diagram the wheel is so constructed 
that both P and S have th eir largest value at the circumference 
of the wh eel, just where the buckets are fixed. Consequently 
the wheel is not made of uniform strength , but is stron gest at the 
heaviest part, that is, in th e center . 

It will be seen from F ig. 2 that the tangential stresses S in th e 
boss of the wheel increase as th ey approach the hole in the center 
of th e wheel. These stresses would be still greater on the larger 
sizes of wheels, and in order to avoid these grea ter stresses the 
larger wheels are made without any hole through the center, but 
the shaft is made in two pieces fi xed to the wheel by flanges and 
screws. 

The part of th e turbine which makes it possible to run the 
t urbin e wh eel at its enormous speed, is the "flexible shaft.'' The 
shaft on which the turbine wheel is mounted has bearings on each 

side of the wheel at a good distance from it, and the shaft is con
sequently fl exible and can allow the wheel to swing a little in its 
plane of rotation. No matter with what nicety the turbine wheel 
may be turned and balanced, it is practically impossible to bring 
the center of g ravity of the wheel exactly into the geometrical 
center round which the wheel revolves. The fault ..:auses vibra
tions, which, if a firm shaft were us ed, would increase with the 
speed to such an extent that the bearings would instantly be 
ruined. With the employment of a flexible shaft there are also 
vibrations, increasing with the number of revolutions of the wheel. 
At a certain speed, however, the phenomenon arises that the 
vibrations suddenly disappear, and the shaft runs smoothly in its 
bearings. 

The speed of the wheel at which this phenomenon arises is 
called '"the critical speed of the wheel," and the phenomenon itself 
is termed "the settling of the wheel." The explanation is that the 
wheel at the critical speed takes a new center of rotation, very 
near the center of gravity, the shaft springing out and allowing 
this to happen. 1 he reason for this phenomenon cannot be 
scientifically explained, but assuming, as is very probable, that 
the settling of the wheel occurs when the number of revolutions 
is equal · to the number of vibrations which the shaft makes with 
the wheel mounted upon it, the critical speed can be calculated, 
and it is found to be: 

n=Cr~-
Where P = the force required to bend the shaft a certain distance 

Q = the weight of the turbine wheel, 
C = constant. 

This formula seems to correspond very closely with the results 
obtained at actual tests. 

The flexible shaft and the turbine wheel are so proportioned 
that the settling of the wheel takes place very quickly, and the 
critical speed is from one-fifth to one-eighth of the standard num
ber of revolutions of the wheel. Of course the turbine wheels 
are very finely balanced and the settling of the wheel is, therefore, 
scarcely perceptible. It is the flexible shaft that serves to 
transmit the power of the turbine. 

The diameter of the shaft is, on account of the high speed, very 
small, and it is therefore easy to make it flexible. The shaft of 
the 300-hp turbine wheel has a diameter of 34 mm, or 1 5-16 ins., 
and that of the 150-hp wheel 25 mm, or I in.; no larger diameter 
is required. 

The normal speed of the turbine wheel is too high for direct 
driving of ordinary machinery, and it is, therefore, reduced by 
means of gearing. T his gearing is made on th e double helical 
system, and machined with th e greatest care and accuracy, as 
is necessary on account of the high speed. T he speed of the gear
ing, that is the linear velocity of the teeth, is about rooo ft. 
per second. The pinion is made of hard steel (in one piece with 
the shaft) and the teeth of the gearing wheels are cut in a some
what softer steel than the pinion. 

All the revolving parts of the turbine are most carefully bal
anced, and the parts mounted on the shafts are centered by 
tapers. The bearings of the slow speed shafts are lubricated 
by rings, as is usual m this class of machinery. The journals of 
the flexib le shaft are oiled by sight feed lubricators. The bear
ings, which are all made as interchangeable bushes, are lined with 
white metal and the re is practically no wear on them if the 
machine is well lined up and properly mounted from the be
ginning. 

T he turbines are generally fitted with more than one steam 
nozzle and these are arranged at intervals in a ring in close 
proxim ity to the turbine wheel, receiving the steam from a steam 
chest in the turb ine case. Each nozzle is usually provided with a 
shutting-off valve so that any nozzle can be closed or opened at 
any time. T his arrangement is of considerable advantage, as 
when the turbine is working at reduced load, some of the nozzles 
may be closed and a h igh efficiency of th e machine maintained, 
even alth oug h it is not working at full load. This will be more 
plainly understood fro m the test s of st eam consumption which 
will be noticed subsequently. 

B efore th e admission steam can enter the steam chest and pass 
fro m thence to the nozzles, it is regulated by the governor valve , 
which , in its turn, is controlled by the centrifugal governor of the 
machin e. The governor valve is a balanced double-sea ted valve, 
connected with a link motion to the centri fugal governor. 

T he speed of the turb ine is regulated by a very sensitive cen
trifug al governor, mounted horizontally on the end of the gear 
wh eel shaft. T he moving part s of the governor work practically 
wi th out fric t ion, and it is, th erefore, very quick and powerful. 
This governor is very simple, although the construction may seem 
pecul iar, and its dimensions are_ ve~y small on accou~t ?f the 
comparatively high speed at which 1t works. The variation of 
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spe~d. bet ~een full load and no load is nearly one per cent, the 
vanat10n 1s from 2 or 3 per cent generally. 

The standard sizes of steam turbines can work with any steam 
pres~ure between so and 200 lbs. per square inch, and either with 
or without vacuum. The only parts of the machine which have to 
be arranged to suit the admission pressure and the pressure in the 
exhaust are the steam nozzles, which have to be shaped according 
to the amount of expansion of the steam. The nozzles are made 
interchangeable-all other parts do not alter with the pressure
and the machine can consequently work with any pressure be
tween the above limits if only the turbine case is provided with 
suitable nozzles. The turbine can also be arranged with nozzles 
for running both condensing and non-condensing. This is often 
very handy and convenient, particularly if th e turbine drives 
its own condensing machin ery, direct or electrically. 

T AB LE lil 
Results of tests with De Lava l Steam T urbi ne Pumps 
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50 h p duplex pump coupled in 
parallel. Constructed for larger 
head of water than the previou,_ l,5l 0 16.4 
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46.3 38.66 48.0 0.805 

50 hp duplex pu mp coup led in 
series ____________ -- --- ______ ____ 2,200 19.7 137.8 12.3 35.2-.2 50.3 0.700 

20 h p duplex pump coupled in 
series. _____ .......... ___ .... ___ _ .. _____ 2,315 9.84 85.3 82.5 14.27 20.0 0.713 

-- ---- ----

The general opinion among engineers has been that steam 
turb ines must necessarily use a consi derable amount of steam, as 
the mass of the steam jet was considered too small to give a good 
impulse. In order to repudiate this opinion, attention is drawn to 
Table I. It is proved that the expansion of steam in nozzles 
gives the same amount of energy, ihp, per lb. of steam, as 
expansion in the cylinder of an engine, the problem being to 
transmi t as much energy as possible to the principal moving part 
of the turbine. There is, as previously mentioned, no leakage of 
steam and no appreciable loss by friction in the buckets of the 
turbine wheel, the only loss, and one which it is impossible to 
avoid, is the kinetic energy of the steam leaving the wheel. This 
loss may, perhaps, correspond to the imperfect expansion in the 
cylinder of an eng ine, but there is in the turbine no loss of steam 
from cylinder condensation, as the expansion takes place continu
ously and the cooling surfaces are small. 

With respect to the resistances in the machine, these may be 
divided between pure friction losses in the bearings and gearing, 
and the resistance of the turbine wheel. The friction losses are 
very small indeed, and the resistance of the turbine wheel depends 
on the pressure of the medium in which the wheel revolves, and 
also on the m edium itself. If this medium is very thin , the 
resistance is considerably decreased, and it is , therefore, of im
portance that the turbines should work condensing and with a 
good vacuum. At 28 ins. vacuum the total resistances in the 
machine are about 7½ per cent for th e larger sizes of turbines. 

It is evident that superheating is advantageous to the turbine, 
as it gives th e steam jet a higher velocity and thus increases 
t he kinetic energy of the steam, and it also diminishes the re
sistance of the turbine wheel. 

The use of superheated steam in connection with turbines has 
become more general in recen t years. Practically, any degree of 
superheating can be used, as the highly heated steam does not 
come into contact with the moving parts of the machinery; by the 
time the steam reaches the chamber in which the turbine wheel 
revolves, it has already the pressure and temperature of th e ex
haust steam. In order to give some idea as to the steam con
sumption of the turbine when driven with highly superheated 
steam, I give in Table IV. some results obtained with the 30-hp 
steam turbine at the Polytechnical College, Dresden. 

From the results of the se trials, it is obvious that not only the 
steam consumption but also the heat consumption (in heat unit s 
per horse-power per hour), sinks with increased super heating. 
With constant peripheral speed of the turbine wheel and increas
ing superhcating, the impact is increased on account of the higher 
velocity of the steam, but this loss is instantly transformed into 
h eat, which raises the temperature of the exhaust steam, and thus 
diminishes the resistance of the turbine wheel. 

The figures of the trial in Table IV. are taken from the report 
in the German Engineering Society's paper of Nov. 30, 1901. 
The turbine was run non-condensing only. Had the machine 
been worked condensing with, say 28 ins. vacuum, the figures 
obtained would have been about so per cent less. 

TABLE IV 

Tests with a 30-hp steam turbine working with saturated and superheated 
steam respectively. 

NON-CONDENSING 

Steam pressure: 7 atmospheres absolute = 88.2 lbs. 
Speed of driving shaft: 2000 r. p. m. 
Speed of turbine wheel: 20,000 r. p. m. 

HA LF LOAD I FULL LOAD 

-Sa_t_u-ra-t e- d--S u- p-e-r-- 1 S d Super-
Steam heated aturate heated 

S team Steam Steam 

------ -
T empera ture of { C•ntigrade ______ ________ __ 164 4GO 164 500 the steam J< ahrenheit ________________ 327 860 327 932 

Power developed{ Metrical b. h. P ------ ----- 2 1.4 24.5 44.1 51 9 
English b. h. P----------- - 21.1 24.2 411.5 51.2 

Ste.am consump-

1 
K,lo~ rammes per me trical 

t1 on pn b. h. p. b. h. P----------- - ______ 21.6 14.1 17.7 11.5 
per hour___ ____ Lbs. in English b. h_ p ____ 48.3 31.5 39.6 I 25.7 

Hea t consumption per metrical b. h. p. per 
hour in metrica l hea t units ____ ______________ 14,160 11,2i0 11,610 I 9,390 

Tempera ture of 1 Centigraoe ________________ lOll 309 100 
I 

3411 
exhaust s tean, Fahrenheit. _______________ 212 5~8 21,l 649 

Blackwell's Island Bridge Plans 

Plans for the Blackwell's Island bridge will be proposed by 
Bridge Commission.er Lindenthal along the lines indicated in the 
report of the commission of experts composed of Professors Burr 
and Ricketts and Henry W. Hodge, and it is expected that all 
the details will be finally determined by July 1, 1903, which is 
the earli es t date upon which bonds for this improvement can be 
issued. The commission proposes that a bridge 91 ft. wide be 
designed to take the place of the original plan and of the plans 
suggested by Commissioner Lindenthal. This is 29 ft. narrower 
than the original plan, and 11 ft. wider than the bridge commis
sioner's plan. The general arrangements of the new bridge will 
resemble in the main those of the commissioner, but they will 
be like those of the original plan, in giving to all the trolley tracks 
lanes of their own, instead of laying one pair of tracks on the 
main roadway. The feature of a wide free roadway, undivided by 
columns, suggested by the bridge commissioner, is, however, re
tained. The bridge is to be widened from 80 ft. to 91 ft. in order 
to permit the good features of both plans to be secured as to the 
a rrangement of trolley tracks and roadway. 

The entire subj ect of design and construction of the Blackwell's 
Island bridge, together with a ll the suggestions that had been re
ceived by the city administration, had been referred to the 
commission by Mayor Low for examination, and the report sub
mitted last week is the result of this investigation. In answer to 
the query of how the capacity of the bridge proposed by Mr. Lin
denthal compares with- the capacity of the bridge as originally 
planned, whether it is larger or smaller, or substantially the same, 
the commission r eports that the total aggregate capacity of the 
ori ginal plan is greater than that of the proposed one. It is ex
plained that the two remaining trolley tracks in the original de
sign are entirely separated from the roadway traffic, hence the ca
pacity of the trolley service in the original design is greater, as no 
lines can be delayed or detained by th e wagon traffic. 

In comparing the efficiency of the designs the commission con
sidered the following characteristics : Superiority in handling 
traffic; the facility with which passengers may take other means of 
transportation in cases of accident ; the possibility of accident 
due to any arrangement of the passageways for different kinds of 
traffic; the attractiveness of the various lines of traffic for the 
purposes for which they are intended; the general arrangement 
of the members of the bridge trusses and floor system to insure 
the greatest rigidity and durability. 

In concluding, the commission recommends that "two side
walks, each not less than 11 ft. in clear width, be placed on the 
upper deck inside of th e trusses and adjacent to them; that the 
two lines of elevated railway be placed on the upper deck, one on 
each side of the center line and as close as possible to the side
walk ; that the lower deck be arranged with two trolley lines in 
overhanging brackets, one outside of each truss, and with two 
additional trolley lines inside of the trusses, one line being adja
cent to each truss, and that a roadway be placed in the middle of 
the lower deck, with complete separation between it and the· trol
ley lines on either side." 

It is further the judgment of the commission that the capacity 
afforded by this plan is not beyond reasonable provision foi- the 
future requirements of the locality served by the bridge. 
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Efficient Discipline 

In the STREET RAILWAY JOURNAL for Nov. 29, three papers on 
the subj ect of discipline for railroad employees, read at the Nov. 
2 1 meeting of the New York Railroad Club by Messrs. Wheatly, 
S lingerland and Ketcham, were published. A fourth paper on the 
same subj ect read at the sa me meeting of the club by T. E. Mit
ten, genera l manager of the International Traction Company, of 
Buffalo, was published in the issue of D ec. 6. Remarks were 
also made on the subj ect by Prof. Hibbard, of Cornell Uni
ve rsity; C. \V. Bradley, of the New York Central Car Service 
Assoc iation, and George W. West, superintendent of motive 
power of the New York, Ontario & Western Railroad Company. 
Abstracts of these remarks fo llows: 

REMARKS BY PROF. HIBBARD 

These remarks have specia l reference to the details in the train
ing of subordinate officers in shops. 

Always have someone in mind who would fill each man's place 
if necessa ry. Gang leaders, and especially foremen, should be 
se lected with the utmost care. O utsiders (new blood and meth
ods) are occasionally preferabl e to promotions; but as a rule they 
should not be brought in unl ess absolutely necessary. Watch out 
fo r and promote good men. Keep your eye on the man wh o 
does far more and better than he is paid for or is expected to 
do. T he natural leader may show his qualities in his develop
ment, in his desi re to do hi s work in newer , better ways, keeping 
ahead of th e others and showing them the way. A good fore 
man must not only be able to systematize work, laying it out and 
so keeping his men busy, but also be able to " manage" men. Find 
from subordinate officers whom they consider their best men, and 
watch them. But favo ritism, jealousy, o r personal dislike may 
bias subordinate officers. If it be decided, finally, to promote a 
man contrary to his foreman's judgment, put him in a different 
department until he has proved his worth. Always stand by those 
sele\:tions which have been justified by observation and experi
ence. Uphold authority of all your subordinate officers when in 
the right. Train them not to make important decisions which will 
1::/ecome prec edents, without first consulting you. Never, under 
any circumstances, reprove them in presence of their men; there 
may be some criticism or requst for explanation regarding work 
on the spot, though not to be heard by the men; but reserve all 
severe criticism for the private office. Never disparage one fore
man when talking to another. 

Have outlined a proper channel for complaints; complaints 
aga inst a gang leader to be made to a foreman as a rule, not to 
the master mechanic-but let it be thoroughly understood that 
there is always the right of appeal to a higher officer. Be willing 
to revise a subordinate officer 's overzealous, hasty or wrong de
cision , but with great tact and caution. A good plan, at least in 
small disputes where a workman feels him self unjustiy treated, is 
to get the foreman and man together and then with careful study 
of the question you can show one or both where they have been 
too hasty; there should result ,·oluntary acknowledgment of the 
mist ake. If men's compl aints are upheld by the master mechanic, 
fo remen should understand that they should have removed the 
causes before th e men reached the complaint stage. A subordinate 
officer will be more likely to refrain from unjust acts if he knows 
that the man will ge t a fa ir hearing on appeal to the master me
chanic. Subordinate officers should be given to understand dis
ti nctly that no man shall be persecuted for having appealed. 

K eep in close touch with all subordinate officers. They should 
all understand your desires thoroughly and be absolutely loyal in 
carrying out the spirit of your laws. Assemble regularly the fore
men of all departments, with the storekeeper and general foreman, 
into the office of the master ·mechanic, with a stenographer. Oc
casionally take probable future foremen into the meetings , which 
not only gives them some training, but results in the leading 
workmen having more insight into the problems of official man
agement. After the general and detailed statements of conditions 
of work, stock, delays, etc., have been discussed, take up the sub
ject of complaints, dissatisfaction and discipline of the men. In 
order to save time, it is well to have your secretary notify each 
one as to the disciplinary topics to be considered, so that all may 
come prepared. Avoid any personal naming of a weak disciplin
arian in meeting. Talk to such an officer alone. 

Hold subordinate officers responsible fo r what their men do. 
Hold foreme n respon sibl e for what th eir own subordinate officers 
do. Under most circumstances, if an officer is held responsible for 
" results" of his subordinates he should be given subordinates 
satisfactory to him self. Under officers should be encouraged to 
ask advice from superior officers without such asking giving the 
impression that they lack decision or have a desire to shirk r e
sponsibility for their later action. It will need some tact for the 

superior officer to prevent his advice from being considered 
mandatory. 

Foremen never should be late; the master mechanic should be 
on hand early, occasionally, at the spot where a foreman should 
be. Officers should transact shop business with the proper subor
dinate officers, not with the men under them. All officers must 
sustain cordial shop relations with each other. It is the duty of a 
superior to correct the first sign of discord among inferior officers. 
Unfailing courtesy at all times by officers towards men is de
manded; this does not prevent severe language when possibly 
needed. A foreman should analyze the discipline failures and suc
cesses of himself and other officers. A void that undue "familiar
ity" with the men outside which " breeds contempt'" and lessens 
their respect, though having sufficiently rugged personality to 
permit judicious mingling with them without harm, getting their 
good will and keeping on good terms with them and being your
self approachabl e. It is easy to invite or repel familiarity by one's 
manner. In the shop avoid any familiarity with any "pets.'' 

Get out of an officer's head the idea that he is any better than 
his men. Possibly only the accident of opportunity has placed 
him above th em in control; a number of them might do better 
than he if in his position. All officers should be neat and clean 
in person. Often it is necessary for them to get dirty, but they 
should not stay dirty. A small monthly prize, and, of course. 
verbal commendation, will stimulate foremen to try to have the 
cleanest department without increased labor cost. 

New foremen should not be too quick to institute needed 
changes by wholesale and prompt overturning of customs. First 
let him get quietly and thoroughly acquaint ed with all sides of the 
situation and the men. If the methods of work need to be speeded 
up all around, let him do it gradually, possibly with only one 
workman at a time, thus avoiding united opposition. Keep close 
watch of the shop, inspect daily and oftener. Know in a general 
way about how much work each man, gang and department ought 
to do, with close enough knowledge to be able to keep the fore
men up to limits; the details must, of course, lie with them. 

An officer should have the ability to unload work and responsi
bility upon his subordinates instead of trying himself to do things 
in detail and routine work, training his subordinates to be increas
ingly efficient, and thus to set free more of his time for attention 
to further and new matters pressing for solution. Proper ar
rangement of work to each subordinate will enable that subor
dinate to get his work thoroughly in hand and to present such re
ports to his superior as to enable the latter to understand diffi
culties at once and solve them without waste of time. An officer 
is judged by the assist~nts he gathers around him. Later on, 
these "understudies" will be ready to take up his work if he is 
laid aside. 

Have a manly, unpatronizing, unpaternal, yet sympathetic appli
cation of the Golden Rule, "Do unto others as you would have 
them do unto you." 

REMARKS OF l\IR. BRADLEY 

I must take exception to Mr. Ketcham's idea that a man om:e 
discharged should never be re-employed. I am not a believer in 
the theory that "the King can do no wrong," nor in the divine 
right of the railroad official to brand a man fo r life for an error 
he may have committed. or a mistake he may have or may not 
have made. A ll of the papers referred to tell us what discipline 
is, what to do and what should be done. They do not, however, 
tell us how to do it. They have stuck to the text literally-"Effi
cient Discipline." 

I will try, with your permission, to enlarge the scope of the in
quiry and deal with the broad question of railroad discipline
for how to do it. First , however, let us consider the discipline 
in the regular army. 

The regulations for the army of the United States, Artide I, is 
headed "Military Disc ipline,'' and reads: 

1. "All pers.:>11s in the military scn·ic-e are requireu to obey strictly a nd to 
execute promptly all lawful c',ders of their s uperiors." 

2. "Military authority will he ex ercisecl with firmne ss , kindness anu justice. 
Punishments must conform t o law and fo ll ow offenses as promptly as circum
stances will permit." 

3. "Superiors are forbidden to injure th ose under the ir authority by 
tyrannical or capricious conduct or abusive language." 

4. "Courtesy among military mt·n is indispensable to Ji sc ipline. Respect to 
superior s will not be con fined to obedience on duty , but will extcnu on a ll 
occasions." 

[NOTE:- Courtesy is extended so far that an offic er, no matter how high his 
rank, returns t he salute of the private.] 

Article XXV. of the regulations for the army of the United 
States is headed, "Medals of Honor and Certi ficates of Merit ,'' 
and reads: 

177. "Medal of Honor will be a warded to officers and enlisted men who dis
tinguish theniselves in action." 

178. "When an enli sted man of the army shall distinguish himself in the 
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service, the Pre,5ident may grant him a certificate of merit on the recom
mendation of th e commanding officer of the regiment, or chief o f corps to 
which the man belongs." 

180. "Extra pay from the date of the distinguished service is allowed each 
enlisted man to whom a certificate of merit is granted." 

How is it in the railroad service? Is there that comradeship and 
courtesy between the railroad officials and their subordin at es as 
a_ r~le, that there is in the army? Courtesy begets co urtesy. Dis
cipline gr?ws with what it is fed on. Fai r dealing begets good, 
loyal service, and the test of effi ciency is results. 

General Sherman in his m emoirs says: "No man can properly 
command an army· from the rear. He must be at its front, and 
when a detachment is made the commander thereof should be 
i~formed of the obj ect to be ~ccompl ished and left as fr ee as pos
sible to execute it in his own way; when an army is divided up into 
several parts, the superior should always attend that one which he 
regards as most important. Some men think that modern armies 
may. be so regulated that a general can sit in an office and play 
on_ his several columns as on the keys of a pian o. This is a fearful 
mistake. The directing mind must be at the very head of the 
army, must be seen there, and the effect of his mind and personal 
energy must be felt by every officer and m an present with it t o 
secure the best result s." 

The railroad officer who sits in hi s office and plays on his men 
as _o n the "Harp of a Thousand Strings," wi th long, windy, type
wntten, nagging letters and telegrams to his subordinates, does 
not encourage good service or produce the best results. He may 
h.~ve efficien_t discipline, but he will not secure the loyal, earnest 
support of his men. At the present time, when every yard east of 
!he Rocky Mountains is congested, how many of you-you operat
ing officers-have spent a whole day or two whole nights on the 
ground to know, actually know, for yourselves just the condition, 
and by your presence in the field assisted in raising the block
a~es? Don't some of you play golf days and work the telephone 
nights? Would not a little of the discipline you are giving your 
men, applied to yourselves, help the situation? 

To my mind an officer who is always on deck, who is fair and 
square in dealing with his subordinates, one who strikes from the 
shoulder, never "below the belt," one who makes good every 
promise to his men, whose word is as good as his bond, gets the 
?est r es1;11ts. He never has any trouble in getting his orders, rule5, 
instructions and wishes carried out; but the officer, no matter 
what his position, who is not a manly man and who does no t treat 
his men like men, will not get good service, di scipline as much as 
he may, by fine , suspension or discharge. They will hate him. 
They can't help it, and will "best him" when they can. The aver
age railroad man knows abou t as much about the service as the 
average railroad officer does. 
. I must again quote old Sherman. H e says: "I have many a 

time crept fo rward to the skirmish line to avail myself of t he 
cover of the pickets' 'Little Fort' to observe more closely some 
expected result, and always talked familiarly with the men and 
wa_s astoni shed to see how well they comprehended the general 
obiect and how accurately they were informed of the state of facts 
existing miles away from their particular corps. Soldiers are very 
quick to ca tch the general drift and purpose of a campaign and 
are always sensible when they are well commanded or well ~ared 
for." 

I s not this condition General Sherman speaks of in the army 
absolutely true in the railroad service? Do we in the railroad 
service get that recognition for a merito rious act , or acts, as is 
the case in the army? If we do, it is so infrequent that we seldom 
hea: of it. On the contrary, let anything go wrong, any failure 
to hve up to or to carry out some of the many rules that cannot, 
never have been nor ever will be carried out, made to shield the 
inefficiency and incapacity of the officer, and it is in stantly heralded 
f~on:1 ~ne end of the road to the other. The man is discharged, 
d1sc1phne enforced. The officer's conscience is clear. He has 
done what the rules prescribe. He has done his duty as he sees it. 

Take an instance like this: A freight conductor gets a tele
gram which reads something like this: 

"To JoHN DoE: 
Report at my office at ten o'clock sharp to-morrow morning. 

(Signed) SuPT." 

~his message is r_eceive~, say at 6.oo p. m. "J. D." takes a night 
tram, sits up all mght, ndes roo or 1 5 0 miles and calls on Mr. 
Superintedent at ten o'clock sharp. T his is what occurs: 

SUPERINTENDENT: "You were conductor of the way-freight 
yesterday?" 

JoHN DoE: "Yes." 
SUPERINTENDENT: "You know I issued an order that the doors 

of freight cars should be closed and kep t closed?" 
JOHN DoE: "Yes, sir." 
SUPERINTENDENT: "Well, sir, I noticed a box car in your train 

yeste1 day with a door open at ---- station. Don' t let th is 
occur agai_n. Go back and take your train, sir, but this must never 
occnr agam. Never! D o you understand? Not another word, 
sir." 

J ?Im bows hi•r.self o ut, indulges in more or less silent pro
fa111ty, goes back home, takes h is run, havin g lost his pay for one 
ro11r,d trip and is hot under the collar fo r the next two weeks. Mr. 
Superintenden t says to him self : "Mr. Doe now knows that 
Nders are orders. 'Efficient Discipline.'" 

T ake a~othe r si_milar case : A different type of a superintendent, 
wh,., notices an infraction of the rules o r orders and makes a 
note vi it, and the fir st time he sees John h e calls him to one side 
perhaps it is i_n the yard or out on the road, and says, "J ohn, yo~ 
are as much interested, or should be as much interested in the 
success o f this road as I am. W e are both servants of the com
p~~Y and i~ our r espective positions are responsible for our acts. 
1 his rule 1s fo r the bes t interes ts of the service and I want 
JO n to r.elp me enforce it .'' ' 

W hat is the result? J ohn is pleased, his manhood has not been 
attacked. He feels he is a man, a man among men. He tells all 
" the boys," hi s comrades in the service, what has been said and 
do ne, what rule he violated, and says to h is comrades: "The old 
man is just right. I did not lose any time as Bill J ones did on the 
Pee Wee road, and you bet your bottom dollar I am going to do 
my very level best to enforce the rules of the old man in future 
and I am going to see that yo u do it, too.'' T his picture i~ 
not overdrawn. Now, which is the better plan? The first or the 
second ? 

You all perhaps recollect the incident that occurred at Montauk 
Point one Sunday on the r eturn of our brave boys from Cuba at 
the close of the late war with Spain, when President Roosevelt 
w~s asked how he felt leadin g his m en in the charge on San Juan 
H ill. T he Colonel, after apolog izing for what he was about to 
say, made this reply: "I did not lead; I had to run like hell to 
prevent being run over by my m en." If "T eddy" had been made 
up on the lines of the fi rs t superintendent , just referred to or 
had he remained in camp and ''played on his men as on the keys 
of a piano," would his men have done this? Not much ! You 
would . have had to drive them in this charge, and don't you 
forget 1t. 

T he poi nt I make is this: T o produce the best results, begin 
your efficient discipline, like charity, at hom e. Discipline your
selves and give your men the same loyal, earnest support you 
expect from them. Go to the fro nt yourselves. VI est Point does 
not make the successful commander unless the man has the stuff 
in him to command, and th is faculty of command over men comes 
from a higher power than the cadet gets during his four years ' tui
tion on the banks of the Hudson . 
. There _is anoth er . phase of this question of " Efficient Discipline" 
m the railroad service, and that is, the uncertainty of the tenure of 
office. How many of you who are present here this evening 
know, kno:v abso lutely:, that you will not find a blue envelope on 
your desk m the morning , the contents of which may read some
what like this: "Dear Sir- R egretting th e necessity, but duty 
c_o mpels me, fo r the good of the service, to ask fo r your resigna
tion to take effec t -----, R espectfully, etc." H ow many of 
you h ave been there? And how oft en hav e you seen a change in 
the executive at the head of a road or a system fo llowed almost 
immediately by a change of every subordinate official in every 
departm ent ? No reasons stated, nor any explanations g iven. 

. Do the men_who are thus "bounced" get o ff the earth? Do they 
smk- out of sight ? Are they lost to the railroad world? Not 
much! In many cases they are re-employed elsewhere with in
cr eased responsibility. Some of the older m en, however, I regret 
to say, are turned out like an old a rmy mule-to eke out his last 
days as best he can. I am glad to say, however, that there is not 
as much of this wholesale slaughterin g to-day as has be en the 
practice in the past. Cannot the tenure of office in the railroad 
service be made m ore permanent? The same kind of executive 
tact, skill , energy and ability is required in the railroad service as 
we demand in th e army. H ow lon g would your army last and 
what kind of efficiency would be shown in the army, or i~ the 
navy, if it were possible with a change in the administration at 
Vlashington to be able to discharge every officer above the rank of 
a corporal? The railroad man devotes his best years to the 
service. 

REMARKS OF MR. WEST 

I agree with Mr. Bradley in the stand he has taken in regard to 
discharged employees and think this ruling is one of the worst 
enemies to good disc ipline that can be adopted. My reasons are 
as follows: 

In the first place, the only object of punishment for any offense 
should be to better the man and the service. I do not think any
one would care to say they had any other object. My experience 
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in handling men for twenty-five years has convinced me that there 
are three classes of men in railroad se rvice that produce bad 
results, or need what is commonly called disciplining. 

First , a class that ge t into all departments the same as they get 
into churches, lodges and clubs that never belonged there and 
should never have been taken in. This is the hardest class to 
handle. The best way t o do it is by g iving the man in charge of 
th e men he works with, auth ority to dismi ss men, subj ect to what 
I may say hereaft er. 

Second, the class of men that is best expressed in the slang 
phrase, "playing in hard luck." I am fully aware we have a lot of 
men holding positions in railroad work that will not admit th ere is 
anything in luck, but let these same men hold a posit ion at a 
card table where they are winners and ask them t o change seats 
and see if they will do it ; or in any game of chance, if they fi nd a 
number with which they a re successful , how they will hang to it as 
" lucky!" I have known a lot of well-meaning men in my life 
that for a time wer e unfortunate ; an unfortunate man m ust be 
treated the same as an incompetent one, for th t result s are the 
same to any company, but the chances are that if these same men 
went on another road and gave sati sfac tory service, they could 
come back to their home road and make good m en. I have known 
several m en treated in that way that could not be beate n. 

I have spoken of two cl asses of men as I find them in railroad
ing, and have mentioned three. The other class are they that 
know how, but will not, and I am sorry to say this class is grow
ing in numbers. 

On some men one blow ha s as much effect as one hundred, and 
a trip or two, or a week's suspension, · would be bette r than a 
month; for if the m an was worth holding, a short suspension 
would humiliate him, while a long one would m ake him ugly, 
and this is my prime reason for saying a di scharge that ca rries 
with it "never to be taken back" is wrong . 

M en do things in all branches of business that de mand more se
vere measure than a suspension of one weeJ.: or even two, on a 
book full of demerit marks, and something more severe than de
merit marks, or light suspensions, will have to be dealt out to 
such a man. When a man from any cause had hi s records fi lled 
with demerit marks or suspensions, I would call him to the office, 
tell him his record had been bad, and the best interest of us all 
demanded his discharge; but I would never lock the door securely 
against an erring child or a m an whether I wanted him back or 
not. I would have him feel the latch strin g held out for him and 
that he was sent away to better fit him for his work. Let him have 
this to encoura ge him to be a good man for someone else if he 
could not for us, but if he merit ed it he could have the same 
chance some day same as a new man to return to his home road. 
There are some roads and some officers that discharge men that 
I do not believe ever have any discharged employees asking for 
re-employment. They find better and more congenial people to 
work with. 

W e ought to encourage men to build homes and take an interest 
in building up the towns and layover places along the road. Make 
it an object for them to remain with the company. D o this and 
there will be little use for the rod. Nothing, in my opinion, he lps 
more to keep in line the men that remain with the company than 
to receive letters from discharged employees that have fo und a 
position elsewhere , saying it is not as good as the one they left , 
and that they would gladly come back to their old road and 
among the old employees if they were permitted to do so. T hi s 
one influence alone is, in my opinion, sufficient to leave t he gate 
unlocked that was closed to them when dismissed fro m the 
se rvice. ---••----

Insurance and High Voltage Circuits 

T he National Board of Fire U nderwriters last week discussed 
the subject of increasing the rate of insuranc e on property along 
streets th rough which h igh-tension transmission lines were carried, 
and where overhead t rolley fee ders were run in close proximity 
to the buil dings. It was suggested that all insurance on th is class 
of property be cancell ed, bu t this measure was not received wi th 
appr oval by the conse rvative elem ent . O ne member poin ted out 
that a denial of insurance to such r isks would be almost revolu
tionary in the insurance business, and that property usually of the 
highes t value on prin cipal st reets, where there are overhead trol
leys, would be without insurance. T he property va lues so affected 
amounted to hundreds of mill ions of dollars. In Grea ter New 
York all the boroughs wi th t he exception of Manhattan would 
be affected, and Brooklyn most heavily, because of the overhead 
t rolley wires. Another advocate of stricter measures suggested 
that the rule might be appli ed to narrow street s only; that when 
the roadway was broad and there were lawns in front of the build
ings, such severe measures would not be required, as there would 

not be the danger to life and property that existed in narrow and 
crowded streets. 

The matt er was referred for consideration to the electrical com
mittee of the Underwriters' National Electrical Association. The 
report will be print ed and sent to the members of the association 
and its affiliated bodies for consideration, pending action to be 
taken at a future meeting. 

A committee compose d of A. E. Kennelly, L. A. Ferguson, 
0. G. Gassler, F. A. C. Perrine, C. P. Steim~etz, Arthur Williams 
and C. J. H. Woodbury, has represented the American Institute 
of Electrical Engineers in several conferences with the insurance 
interests, and it is now engaged with the Underwriters' National 
Electrical Association in formulating rules respecting extra high
voltage lines. At a meeting of th e board of directors of the 
Institute Dec. 8 a joint report was considered, but owing to the 
opposition to the proposed rules in their present form that had 
developed, it was decided to withhold approval until a further 
hearing could be given the interests opposed to these regulations. 
Accordingly, on Dec. 9 President Scott, of the Institute, and Dr. 
Kennelly, chairman of the committee on national electric code, 
appeared before the Underwriters' National Electric Association 
and presented resolutions which had been adopted by the board of 
directors of the Institute, with an explanation of the position of 
the latter body. Upon motion of C. M. Goddard. chairman of the 
conference committee and secretary of the Underwriters' National 
Electric Association, that body acquiesced in the position taken 
by the Institute. 

----+♦•---

The New Washington Street Subway at Boston 

The Boston Transit Commission and members of t he Massa
chusetts Railroad Commission held a meeting last week at which 
preliminary plans for the new Washington Street subway were 
discussed. The Transit Commission has power to build two 
separate subways with independent stations, or one subway above 
another with or without physical connection, and using the same 
stations. So many problems have ar isen in connection with the 
work that it will probably be some days befor e the route will be 
definitely decided. One of the must important questions is the 
uniting of the new subway or tunnel, or both with the existing 
subway and elevated lines. 

Approximately, the boundaries of the district within which the 
new subways may be built are from the P leasant Street terminus 
of the present subway down Tremont Street to Scollay Square , 
thence to Bowdoin Square, then straight to the corner of Cause
way and Leverett Streets, then along Causeway to Washington 
Street north, then in a straight line to the corner of State Street 
and Atlantic Avenue, then up State Street to Broad, thence to 
the telephone building on Milk Street, thence to the corner of 
Kingston and Essex Streets, and from this point describing a 
circle to the point of beginning, making the farthest possible 
limit the corner of Washington and Florence Streets. This area 
is much larger than is generally interpreted by the public, who 
usually consider the subway as unde r , or neraly under. Washington 
Street. Under the limits of the act the commission may exercise 
its own discretion about the connections of the new subway and 
tunnel, so that it may be decided to build the elevated car subway 
line from the present Castle Street junction under Washington 
Street to a connection with the East Boston Tunnel and the 
Scollay or Adams Square lines, and the subway for surface cars 
from Castle Street or Harr ison Avenue through Chauncey and 
Arch streets past the Post Office, and thence through the north 
end to Causeway Street, or vice versa. T hat the two subways will 
be separate appears to be the view of the majority of the members 
of the commissio n at present. About $1,500 has already been ex
pended in preliminary work. Borings have been made to deter
mine the character of th e subsoil under Washington , Arch and 
other streets where the subway may run, and a field party has been 
put at work to survey and test the foundat ions of the buildings 
in the distri ct which may be affected by the construction of the 
new subway and tunnel. Each of these new underground thor
oughfa res will have doubl e t racks, and it is reported as cheap to 
build them separately as to construct a double-deck subway. The 
matter of cost will , however, be subordinated to public conven: 
ience. Cont racts will probably be let as soon as the preliminary 
work is fini shed, and construction work actively pushed in the 
early sprin g of 1903. Although the commission has an additional 
year in wh ich to begin the construction of the subway for sur
face cars, it will probably be started at about the same time as that 
for elevated trains. 

U pon the completion of the new subway there will be three 
undergroun d rapid t ransit t runk lines traversing Boston's busi
ness dist r ict from north to south. The value of these six tracks 
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can well be apprecite d by all railway managers whose traffic is 
unfortunately concentrated upon a single pair of tracks, and who 
a re thus dependent upon the absence of co ll isions, fires, break
downs or other troubles for the maintenance of a uniform and 
satisfactory schedule. 

•• 
Electric Railways in Pennsylvania 

Isaac B. Brown, superintendent of the State Bureau of Railways 
of P ennsylvania, has just transmitted to Governor Stone the annual 
report on the railways of that State. That part of the report de
voted to the electric railways deals with capital stock, funded in 
debtedness, liabilities, assets, cost of construction and operation of 
the ninety-seven corporations in the State. The total capitalization, 
as indicated in the report for the year ending June 30, aggregated 
$60,698,238; the fund ed indebtedness, $36,773,200; the gross income, 
$29,001 ,741 ; the mil eage, 2175. In the report Mr. Brown says: 

" It is ha rdly possible that there is much in the fina ncia l develop
ment of street railway enterpri ses that can contribute very much 
to the financial credi t of the State. 

"The wildest schemes of capitalizat ion have characterized the pro
ceedings of many street railway corporations in their organization , 
iu their management, in their con solidations, in their mergers and in 
their reorganiza tion until we have a condition which shows that the 
capitalization of street railways in P ennsylvania is more than double 
the reported average cost of road and equipment of the steam 
ra ilways in the entire United States. 

" If that should be questioned, the comparison s of the capital stock 
outstanding and the bonded indebtedness among street railway cor
porations in Penn sylvania similarly located will show that one com
pany may have many tines the amount of capital stock and bon ded 
indebtedness outstanding that another corporation has which has 
been constructed and maintained under similar conditions. 

"From a fa irly close observation of these transactLns in recent 
yea rs, it must be apparent that the bonded indebtedness outstanding 
more than equal s the cost of these roads and their equipment, from 
which it follows that, in many cases, at least, there was little, if any, 
cash actually invested in the stocks. 

" In some of the New Englan d States the issuance of bonds and 
stocks is done under public supervision for a bona fid e consideration 
- actual payment of cash for stocks and bon ds, doll ar fo r dollar . 
The result of such public supervision in the affairs of these States 
is that when one is offered a bond of a street railway company, or 
of the corporations subject to public supervision, he may rely upon 
the bond as a thing of value, and generally as a good investment. 

"Should there not be such supervision established in the State of 
P enn sylvania by our Legislature? 

"There can be only one an swer to that question: The general 
good of the Commonwealth demands it. I t is fair, it is honorable 
and reasonable that public corporations, which perform public ftmc
t ion s by vi rtue of their charter s, given by the State, should deal 
fai rl y with the public, both in their operations and in their financial 
transac tions, to the end that stocks and bonds :: hould not be given 
away or placed upon the market, or given to corporation officers or 
to individual s except for va lue received. 

"Sooner or later there will be a consensus of opinion on the lines 
herein sngges ted, and the sooner the legislative and executive 
branches of our State gove rnment a rrive at a point where on all 
sides it shall be conceded that public supervision over the financial 
a ffair s of at least rail way corporations and many other corporations 
whose functi ons are purely public , the better it will be for all con
cern ed." 

Concerning the dividend feature of electric ra il way corporations, 
it said: 

"As indicated, the business of operating street ra il ways does not 
seem from the returns made to r esut in great dividends to stock
holders, and yet, possibly, if the exact amount of cash that has gone 
into the construction of street railways could be b10wn; it might 
appea r that even th e small amount of dividends paid would be a fair 
sized rate of dividends on the actual cash capi tal so invested." 

Taking up the subject of capitalization the report sa id that the 
aggregate capital of the ninety-seven corporations on Jun e 30 was 
$60,698,238, as against $108,676,774 last yea r. T he discrepancy, it 
was explained, was due to the fact that several large concern s had 
been absorbed and had become subsidiary. No reference was made 
to the Philadelphia Rapid Transit Company, which took control of 
the Union Traction Company and its leased lines in this city, be
cause the Mack corporation did not formally assum ; t he manage
ment until July I. Operating companies with large amounts of out
standing stock included the Conestoga T raction Company, $4,000,-
000; the Harrisburg Traction Company, $2,000,000 ; the Lehigh 
Valley, $2,654,000; the Pittsburgh Railways Company, $5,000,000 ; 
the Scranton Railway Company, $3,000,000; the Wilkesbarre & 

Wyoming Valley T raction Company, $5,000,000, and the Union 
Traction Company, of th is city, $10,500,000. 

Of the total funded debt of $36,773,200 the Lehigh Valley Trac· 
tion Company had $3,000,000 ; the· Pitt sburgh Railways Company, 
$4,579,000, and the Scranton Railway Company, $3,000,000. The 
total liabi li ties aggregate $15,698,575, making a total of capital and 
liabi li ty of $112,770,01 3. 

T he cost of road (by construction, purchase and lease) was given 
as $61,647,864, and the cost of equipment $12,015,828. The stocks 
owned by t he va rious operating corporations were $21,932,440 ; 
bonds, $433,992; cash and current assets, $13,160,552; other assets, 
$7,013,805. T he largest owners of stocks were the H arrisburg, Le
high Va lley, P ittsburgh & Scranton Companies. The U nion Trac
tion owned $5,202,412. 

Under the income repor t the gross r eceipts were ::29,001 ,741. Two 
of the concerns named were the P ittsburgh Railways Company, 
$3,7u ,003 (for a part of the year ), and the Union Traction Com
pany, P hiladelphia, $14,006,915. 

The item of di sbursements was an interesting part of the report. 
The payments, aggrega ting $28,823,494, included operating expenses, 
interest, rentals and divid end s. The operating expenses were $15 ,-
024,899, and $1,574,084 was paid in taxes. This comment was made: 
" In some cases the amount of t axes paid was very insignificant, 
consider ing the value of the property." The heaviest taxpayers 
were the Un ion Traction Company, $903,842; the Consolidated, of 
Pittsburgh, $107,092, and the U nited, of Pi tt sburgh , $58,214. The 
interest paid on fun ded indebtedness amounted to $3,065,524, of 
which the Un ion Traction paid $342,235. The rentals were $7,320,-
656. The underlying companies leased by the Union Traction ab
sorbed $5,344,550, or more than fi ve-sevenths of the whole sum. 
T he P:ttsburgh Railways Company paid $94'.),487. 

T he dividends paid by the eighteen operating corporations which 
declared them amounted to $1,086,440. The companies were : The 
A ltoona & Logan Valley, $41,535 ; the Chester Traction, $20,000; 
m e Ci ty of Altoona, $20,000; the Consolidated, Pittsburgh , $360,000 
the Delaware County & P hiladelphia, $21,000 ; the H arri sburg, 
$100,000; the Holmesburg, Tacony & Frankford, $21,000 ; the J ohns
town, $18,000; the Lebanon Vall ey, $II ,OOO ; the L eh igh Valley, 
$95,181 ; the Tamaqua & Lansford, $10,000 ; the Roxboro, Norris
town & Chestnut Hill , $46,624 ; the U nited, of Pittsburgh, $75,000 ; 
the United, of Reading, $20,000 ; the W ilkesbarre & W yoming 
Valley, $212,500; the York, $7,000 ; the York & Dallastown, $6,6oo, 
and the York & Dover, $1 ,000. 

"From these figures," declared Super intendent Brown, "it would 
seem that the prodigious amoun t of money that appears to have 
been made on street railway construction and operat ion within the 
la st ten years must have been der ived th ro ugh some other sources 
than dividends." 

MILEAGE OF COMPANIES 
The companies with the greatest mileage we re the Conestoga, in 

Lancaster County, 83 miles; the Lehigh Valley, 130 ; the P ittsburg 
Railways, 318; the U nion T raction , Philadelphia, 334. The cars in 
use were 7017, of wh ich 1541 were in Pittsburg and 3205 here. The 
employees numbered 17,788, with a compensat ion of $10,394,401. 
T he Union Tract ion Company paid $4,466,848, or $584 to each em
ployee. T he passenger s carr ied were 640,076,370---6o,ooo,ooo more 
than in 1901. 

Regarding accidents, 34 passengers and 11 employees were killed. 
The accidents to passengers numbered 1466, as aga inst 1050 in 1901; 
to employees, 234, as against 129. The number of persons not pas
sengers or employees who were killed was 141 ; injured, 906. It was 
presumed in the repor t that the death of persons oth er than pas
sengers and employees was due largely to carelessness. Reckless 
operation and h igh speed were blamed fo r many accidents, and the 
report dealt severely with these things. 

The "great velocity" at which the cars were run , according to the 
report, did not apply to P hiladelphia, but Mr. Brown declared: 

" It is alarming to witness in some instances th e speed at which 
the cars are run , the velocity being almost equal to that of express 
trains. S uch speed is not essential to proper ~ervice. It only invites 
accidents.' 

It was suggested that high speed, especially down street grades, 
should be prohibited, and that the " utmost care" should be exercised 
in handling cars. " If railway managers will not prohibit by most 
stringent rules and regulations the prevailing recklessnes which is 
found in some localities," continued the report, "it will not be long 
before some provision will be made by which the State will exericse 
a just authority.'' 

The report concluded with a reference to ninety-six subsidiary 
corporations which made reports to the Department of Internal 
Affai rs. T heir capital stock outstanding aggregated $II9,801,319, 
with a fu nded and unfunded indebtedness of $62,921,719. The in
come, principally from r entals, was $7,555,102, and dividends of 
$4,893,020 were paid. 
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"These figures," said Mr. Brown, "representing the financial and 
physical conditions of street railway companies, are the result of 
the rapid transition from conditions that existed a few years ago 
to those now prevailing, which have been brought about largely 
through the introduction of electricity as a motor power. 

"Probably in the history of financial affairs in this State it would 
be difficult to find more rapid strides in the financial development 
and in the introduction of new devices, appliances, means of 
operation and maintenance than can be found in the history of 
street railway enterprises in the period of ten or twelve years." 

•• 
Transit Improvements at Pittsburgh 

The report of the committee appointed sometime ago by 
Recorder Brown, of Pittsburgh, to consider measures of relief for 
the traction situation, has been made public. The report is pre
sented by William McConway, H. C. Frick, A. W. Mellon, Col. 
A. ]. Logan and Reuben Miller, and, as the Pittsburgh Times 
says. is rendered to offer suggestions for bettering a service that 
is wholly inadequate, but for which the operating company is not 
responsible, as the conditions that now exist are th e result of the 
rapid growth of a prosperous community in a territory where hills 
preclude the possibility of many wide streets. The commission 
offers two schemes. One, for immediate relief, suggests the 
occupation of a number of streets not now traversed, and advises 
on the change of many of the downtown loops. and the other 
provides for the permanent relief. 

The plan for temporary relief provides for a line on Liberty 
Avenue as a base line, the north side and west end cars not to 
pass south of it, and east end cars not to pass north of it. Then 
there is presented in detail a plan for downtown loops, to pre
vent the overcrowding of any one street, and then a crosstown line 
from Sharpsburg, by way of Highland Park to Oakland and Soho 
and across the South Twenty-Second Street Bridge is proposed. 
Transfers on all divisions are recommended. For permanent 
relief an elevated railway along Liberty Avenue to the forks of the 
road, a high bridge over the Panhandle tracks in Try Street, 
and the occupancy of all downtown streets by surface lines, in
cluding Diamond Street and Virgin Alley, are proposed. Other 
large plans are left for further consideration. R ecorder Brown 
has offered the following recommendations, which have been 
accepted by the commission: Elevated line from Lawrenceville 
to Bellefield; elevated line from Ferry and Water Streets, out 
Second Avenue, to Glenwood; elevated line from Second Avenue 
in Soho, through Oakland to Bellefield. to form a crosstown 
line with the first road. 

The Pittsburgh Railways Company, which controls all the lines 
in the city, did not come into control of the various independent 
properties until Jan. I, 1902, so will not complete the first year of 
its existence until Dec. 3r. The various properties that it took 
over, independent but complete in themselves, were not, of course, 
laid out so as to operate to best advantage or economically as a 
whole. And in addition to its work of simplification and read
justment, the company found itself called upon to haul about 
20,000,000 more passengers than were earned by the individual 
companies during the previous year. The unification of the ope
rating forces, readjustment of power distribution, and the myriad 
of other problems that had to be met at once necessarily made 
impossible changes in the physical properties such as relocation 
of lines, etc. Even an increase of over rs per cent in the carrying 
capacity of th e company afforded but little relief. 

---+-+---
Railway Taxes in Connecticut 

As a result of the meeting of the State Board of Equalization, at 
Hartford a few days ago, the accountants in the Treasurer's office 
have made out and notified the several steam and street railway 
corporations of the State of the amounts of taxes due by each. 
The total amount is $1,28--1,313. Of this large sum $1,032,173 will 
be paid by the steam roads, and $252,140 by the street railway 
companies. As usual the New York, New Haven & Hartford 
Railroad and its leased lines pay nearly all of the steam road tax. 

Of the street railways the Connecticut Railway & Lighting 
Company and its subordinate lines pay the largest tax, $84,522. 
The Fair Haven & Westville, of New Haven, is the second largest 
taxpayer, and the Hartford Street Railway Company the third. 
The smallest taxpayer is the Newington Tramway Company, 
which is called upon to contribute exactly 8 cents to the State 
Treasury. The amounts to be paid by the several street railways 
are as follows: 

Branford Light & Water Company, $1,700.14; Connecticut Rail
way & Lighting, $84,522; Danielson & Norwich Street Railway, 
$505; Danbury & Bethel Street Railway, $3,041; East Hartford & 

Glastonbury, $2,000; Fair Haven & Westville, $52,862; Farmington 
Street Railroad, $781; Greenwich Tramway, $3,324; Hartford & 
Springfield, $5,400; Hartford Street Railroad, $38,801; Hartford, 
Manchester & Rockville, $4,299; Manufacturers, of New Haven, 
$210; Merid en Electric, $6,239; Meriden, Southington & Com
pounce, $2,335; Middletown Street Railroad, $1,581; Montville 
Street Railroad, $5,000; New London Street Railroad, $3,365; 
Norwich Street Railroad, $5,340; Newington Tramway, .08; Peo
ple's Tramway, Danielson, $5,542; Somers & Enfield, $50; South 
Manchester Light & Power, $roo; Stamford Street Railroad, $2,210; 
Suffield Street Railroad, $730; Torrington & Winchester, $2,015; 
West Shore, New Haven, $940; Winchester Avenue, New Haven, 
$17,154; Worcester & Connecticut Eastern, $507. Total, 
$252, qo. 

' .. 
The Lease of the Indianapolis Street Railway 

A report from Indianapolis says that official announcement 
has been made that the Indianapolis Traction & Terminal Com
pany will, at once, propose to lease the Indianapolis Street Rail
way Company's lines for thirty years, the length of the franchise of 
both, and will, if the proposition be accepted, issue $5,000,000 
stock and $5,000,000 bonds. Of the stock, $1,500,000 will be dis
tributed to th e stockholders of the street railway company as a 
bonus, and a fixed graduated dividend on the street railway stock 
will be guaranteed from the date of the signing of the lease. The 
T erminal Company has a franchise and a contract with all the in
terurban roads and will erect in a few months a station costing 
$r ,ooo,ooo. The stockholders will, it is believed, accept the lease. 

Pennsylvania Tunnel Franchise Passed 

The New York Board of Aldermen has acted favorably upon 
the Pennsylvania tunnel franchise, and the improvement is now 
assured, as the terms of the grant are satisfactory to the com
pany. The plans for the new railroad provide for the building 
of at least five tubes of 18 ft. 6 ins. in diameter. Three of them 
will be under the North River and two under the East River. 
They will rest on pile piers, driven down to solid rock. Each 
tube will hold a single track. The tunnel system is to converg~ 
at the central station in Thirty-Second Street, between Seventh 
and Ninth Avenues. This station is to be 1500 ft. in length and 
500 ft. in width, and will contain twenty-five tracks. The cost of 
the work is estimated at $50,000,000. 

The terms of the franchise provide that in addition to the 
yearly trackage charges of 50 cents a lineal foot of track, to be 
doubled after ten years , the company will pay rentals for sub
surface stations, for vault privileges, etc., which will bring the 
total payment to the city for the first twenty-five years to about 
$2,500,000. The terms are to be readjusted in twenty-five years. 

••• 
International Congresses at the St. Louis Worldts Fair 

The president of the St. Louis Exposition Company announced 
last week the organization of a series of world's congresses to be 
held in St. Louis during 1904. Howard J. Rogers, chief of the 
department of edu cation, is to be the director of congresses. The 
advisory board to work in conjunction with him is as follow s: 
Chairman, Nicholas Murray Butler, president of Columbia Uni
ve rsity, New York city; William R. Harper, president of the 
University of Chicago; R. H. J esse, president of the University 
of Missouri; Henry S. Pritchett, president of the Massachusetts 
Institute of Technology, and Herbert B. Putnam, librarian of 
Congress. 

The duties of this advisory board will be more exacting than 
usually fall to the lot of advisory bodie s. Upon their recom
mendations will be determined the number and extent of the con
gresses, the emphasis to be placed upon special features , the 
prominent men invited to participate, the charact er of the pro
grammes and the methods for successfully carrying out the enter
prise. No effort will be spared to give the series of congresses 
at this Exposition unity and connected purpose, and make their 
published proceedings a valuable contribution to the world's 
literature. 

A series of congresses has been an accompaniment of all recent 
international congresses, but they have always been disconnected, 
and rather incident to the Exposition than related to it and 
supplementary to the exhibits. The work of the director and ad
visory board will be wholly given to constructing a co-ordinate 
department of the Exposition which shall have an established 
scientific value and attract the attention of the practical scholars 
and experts of the world to St. Louis. 
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Third Annual Report of the Massachusetts Electric 
Companies 

President Gordon Abbott, of the Massachusetts E lectric Com
panies, in presenting the annual report of the company, said that 
as the year just finished has been one of the most unfavo rable 
in many years to the operation of stree t railways in New E ngland, 
owing to a variety of causes, among which wer e mentioned a 
winter of considerable severity, an unusually cold and wet sum
mer, and the coal strikes, the res ults of th e year, which com pare 
favorably with those of previous years, are an evidence, not only 
of the stability of the busi ness, but also of the devoti on and ability 
of the operating force. 

No new consolidations have been effect ed during the past yea r , 
nor have any new properties been acquired, but a large amount of 
new construction has been done by the companies, shares of which 
were acquired last year. 

The Middleton & D anvers has been extended to Lawrence, and 
the Haverhill & A ndover has bu ilt from H averhi ll to a junction 
with the forme r company, furni shing a new and direc t line from 
both these cities to Salem and Beverly. The Readi ng, W ake
field & Lynnfield has built several lines with the purpose of con
nect ing an extension buil t by the Boston & Northern through 
Tewksbury and Wilmington, with the existing lines of the latt er 
com pany, and so providing new and direct lines from Lowell, 
Lawrence, and Haverhill, to Boston. All th is work is now 
finished, and the lines are nearly ready for operation. By this 
new construction the mileage of the companies has been increased 
by 41 and now amount s to 860 in twen ty-two cit ies and sixty-s ix 
towns. I n addition, 25 miles of track have been reconstructed 
with heavy girder or T-rail, and 55 miles of new feed wire have 
been strung. 

Furthermore, to follow out the policy of im provement outlined 
in former reports, and to meet the deman ds of the public for large r 
and better cars, a large amount of new equipment has been pur
chased. Two hundred and twenty-eight doubl e-tru ck close d 
cars and IOO do uble-truck open cars have been added, so that, 
allowing for certain old cars whi ch have been discarded, the in
crease in seating capacity amounts to 17.69 per cent of the entire 
equipment as it was a year ago. Five hundred and sixty-s ix new 
motors have been added and two new power stati ons have been 
built, one at East Woburn and one at Abin gton. The construc
tion of the plant at East Woburn has res ulted in one enabling 
the closing of two uneconomical existing stations. Besides this, 
new generators have been install ed in Lawrence and Fall River , 
the total of the new machinery added in all stations amounting 
to 6900 hp. 

To accommodate the increased rolling stock a new car house 
holding sixty cars has been built in Quincy, and existing car 
houses in Lawrence, Danvers, Melrose and Fall River have been 
considerably enlarged. 

On the work above enumerated ther e was expended the sum 
of $3,083,289, of which $1,671,521 was for construction or better
ments of track and buildings, and $1,41 1,768 for equipment and 
power. 

To meet this expenditure and to provide funds for certain 
further necessary improvements, permission was obta in ed in May 
last for an issue of 55,000 new preferred shares, which have been 
sold to a syndicate. I n accordance with this contract 23,750 of the 
shares were delivered and paid for prior to Sept. 30. The balance 
has partly been taken up since that date, and in part will be de
livered during the coming winter as funds may be needed by the 
various companies. 

The proceeds of the shares already paid for have been loaned 
to the sub-companies, it being the desire of the trustees that th e 
floating debt of those companies should be held so far as possible 
by trustees of the parent company. Thus, since Sept. 30 (fo r 
which reason the figures do not appear in the schedules) , the com
panies have heen authorized to issue new shares as follo ws: 
Boston & Northern Street Railway, 17,973 shares ; Old Colony 
Street Rai lway, 9487 shares; Lawrence & R eading Street Rail
way, 1250 shares; while th e petiti ons of th e M iddl eton & Danvers, 
Haverhill & Andover , and R eading, Wakefield & Lynnfield are 
stili pending. 

l'.t the first annual report mention was made of the large num
ber of scattered power st ation s of the va rious companies, and of 
the advantages to be gained by a consolidation into a few large 
and economical ones. T he matter has been carefully studied ever 
since, but the work has been postponed partly because other im
provements seemed more urgent ; and partly because it was de
sirable to take advantage of recent and radical advances in steam 
engineering. 

The time has now arr ived when the work can be undertaken, 
and contracts have been let for 30,000 hp of steam turbines and 

generators. These will be placed in new stations, and as they will 
enable the closing of most of the existing ones, we feel confident 
of very fa vorable results. The necessary investment will be con
siderable, but the efficiency of the new machinery as guaranteed 
by th e makers leads the engineers of the companies to calculate 
that the saving over the present cost of producing power will' 
amount to 8 per cent on the · total amount invested in the new 
power houses, and there will be in addition a large reserve of 
power for future needs. 

The consolidated income account of the operating street railway 
and elec tric li ght companies controlled by the Massachusetts 
E lectric Companies for the year ending Sept. 30, 1902: 
Earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6,090,168 
*Expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,827,372 

Net earnings .............. .. ........ . 
Int eres t, r entals and taxes ........... . 

Net divisible income ........... . .... . 
Dividends ...... .. ................... . 

Surplus for the year ...... . .......... . 

$2,262,796 
1,391,239 

$871,557 
676,390 

$195,167 

$5,778,133 
3,915,485 

$1,862,647 
937,206 

$925,441 
779,462 

$145,979 

Consolidated surplus account for the year ending Sept. 30, 1902: 
Balance Sept. 30, 1901, as per second 

annual report . . . . . . . . . . . . . . . . . . . . . . . $466,286 
L ess 
*Newport & Fall River Street Railway 

surplus Sept. 30, 1901 . . . . . . . . . . . . . . . 5,306 

Balance . ... ........ ................ •. 
Surplus for the year ending Sept. 30, 

1902 . ....... . ............ . ........ . 

Total . .... .. . . .. .. . ... . .... . .. . . . ... . 
D eductions: 

Injuri es and damages prior to 1899 . .. . 
R econstruction .. ...... .. . . ....... .. . . 
Sundry net debits .... ... .. . . .. ...... . 
Depreciation fund, H yde P ark Electric 

Light Company ........... . . ... . .. . 

Total deductions ............... ... . . . 
Balance Sept. 30, 1902 ........... .... . 

195,167 

$50,083 
120,000 
25,220 

10,000 

tConsolidated balance shee t, Sept. 30, 1902: 

ASSETS 

Property Sept. 30, 1901 ..... ...... . . . 
Net addition s to Sept. 30, 1902 ..... . 

$28,2 I0,600 
2,941,668 

P roperty Sept. 30, 1902 ...... ...................... . 
Cash ........ . .. . . ...... .. . .. ...................... . 
Accounts receivable .... ... ........................ . 
Coupon deposit s .. . . ............................... • 
Sinking and redemption funds ..................... . 
P repaid taxes, insurance and rentals ................ . 
Material and supplies . . ....... . . . .................. . 

$656,147 

205,303 
$450,844 

$31,152,268 
578,051 
202,690 
113,435 
43,867 

I09,142 
609,453 

Total assets ...... .. . . .. ............................ $32,808,906 

LIABILITIES 

Capital stock ...... .. ... . .. ........ . ... . ........... . 
Funded debt . .. .. ... .. . ............. · · · · · · · · · · · · · · · · 
§Notes payable . .......................... • • • • • • • • • • 
Vouchers and accounts payable .................... . 
State and local taxes . ..... . . ............... • ... •. • • • 
Coupons outstanding .............................. . 
Dividends declared, unpaid ........................ . 
Accru ed interest, rentals and excise tax ............ . 
Renewal funds . ......... . ............. • • • • • • • • • • • • • • 
Surplus ..... .. ............... • .. • • • • • • · · · · · · · · · · · · · 

T otal liabilities 

$r2,632,200 
13,181,500 

4,772,150 
752,232 
243,714 
113,448 
328,133 
321,875 

l2,8IO 

450,844 

$32,808,906 

* I n the statement for 1901 taxes were included in expenses. The change 
has been m ade this year to conform to the system established by the American 
Street R ailways Accountants' Association. 

t Interest sold. 
:j: As compared with previous year does not include the Newport & Fall 

River St reet Railway Company, leased to and operated by the Old Colony 
Street Railway Company, as interest has been sold. 

§ O f the amount of $4,772,150, · $3,988,650 were held by the Massachusetts 
Electric Companies and the Massachusetts Street Railway Accident Associa
tion. 
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Massachusetts Electric Companies' sta tement of profit and loss, 
year ending Sept. 30, 1902: 

INCOME 
Dividends on stocks owned ...... ...... . 
Miscellaneous interest on notes, etc .... . 

Total income ........ ..... .... ......... . 
EXPENSES 

Salaries-General officers ...... ... ...... . 
Printing and stationery ................ . 
Legal expenses ........................ . 
Miscellaneous expenses ................. . 
Total expense ......................... . 

Net income for the year ............... . 
CHARGES 

Interest on coupon notes ............... . 

Dividends (4 per cent on preferred shares ) 
Dividends accrued on preferred shares, 

issued July 1, 1902 ............ . . .. ... . 

$6g7,960 
97,993 

$9,coo 
1,897 

850 
5,310 

22,917 

$795,953 

17,148 

$778,8o5 

121,500 

$657,305 

625,213 

Surplus for the year . . . . . . . . . . . . . . . . . . . $32,093 
Surplus Sept. 30, 1901 . . . . . . . . . . . . . . . . . 172,067 
Surplus Sept. 30, 1902 . . . . . . . . . . . . . . . . . $204,16o 

Massachusetts Electric Companies' general balance sheet, Sept. 
30, 1902: 

ASSETS 
Sundry stocks, etc ., in treasury ................... . 
Stocks deposited under indenture of trust Dec. 31 , 

1900, to secure issue of coupon notes ............. . 
Cash .............................................. . 
Notes receivable ................................... . 
Accounts receivable ............................... . 
Discount on sale of preferred shares ................ . 
Cash deposited to pay dividends and coupons ....... . 

2,711,000 
25,368 

3,752,900 
328,771 
166,250 

3,201 

Total assets ............ . ........................... $34,838,310 
LIABILITIES 

Preferred shares ................................... . 
Common shares ................................... . 

· Coupon notes ..................................... . 
Vouchers and accounts payable .................... . 
Accrued dividend on preferred shares ............... . 
Accrued interest on coupon notes . ................. . 
Dividends and coupons uncall ed for ................ . 
Profit and loss surplus ... . .. . ...................... . 

Total liabilities 

•• 
New Publications 

$17,432,400 
14,293,100 
2,700,000 

750 
174,324 
30,375 
3,201 

204,16o 

$34,838,310 

Ancient and Modern Engineering and Isthmian Canals. By 
William H. Burr, C. E.; 473 pages. Illustrated. Published 
by John Wiley & Sons. Cloth, $3.50 net. 

Under this somewhat general title Professor Burr, of Columbia 
University , has included some very interesting discussions of im
portant civil engineering works which have been undertaken in 
ancient and modern times. Part I is devoted to ancient wo1 k of 
this character, and includes descriptions of the pyramids and 
their m ethods of construction, the old Roman roads, cement, 
bridges, aqueducts, etc. P art II., which contains chapters 6 to 
12, treats of bridges, their theory of construction, practice and 
views of characteristic installations of different types. The sub
ject of waterworks for cities and towns is taken up in Part III. 
Railroad engineering, which is confined to steam railroad engi
neering, is di scussed in Part IV, while Parts V and VI are devoted 
to the Nicaragua and Panama ship canals respectively. The book 
is very thoroughly illustrated, and has been written "with the in
tention of presenting in an agreeable manner to the engineering 
profession, including advanced engineering students, a body of 
interes ting technical information of the highest practical value." 
This object has been accomplished by Professor Burr in a very 
satisfactory manner. 

Report of the Twenty-First Annual Meeting of the American 
Street Railway Association. Published by the Association; 
344 pages. 

The annual report of the association this year is more replete 
than usual with interest, and the papers and discussions at Detroit 
will well repay a second reading. In addition to the report of the 
proceedings themselves the report contains a list of the attendants 
a t the convention, and a very good steel engraving of President 

Vreeland. The lists of names of attendants seem to have been 
very carefully compiled, and the report , as a whole, both typo
graphically and otherwise, reflects great credit on the secretary of 
the association, who is responsible for its production. 
"Notes on the Plotting of Speed-Time Curves," By C. 0. Mailloux; 

II2 pages, with twc insets. 
Mr. Mailloux's valuable paper, read before the American In sti

tute of Electrical Engineers, June 19, 1902, and published in the 
STREET RAILWAY JOURNAL, has been reprinted by the author. The 
paper is by far the most exhaustive treatise which has been pub
lished on the subject, and Mr. Maill oux deserves the thanks of all 
electrical engineers for giving the result s of his investigations in 
this subject with such completeness . 

•• 
Satisfactory Settlement of Claims in Easton 

Street railway companies in large cities which find their claim 
departments expensive will be interested in an account of the 
adjustment of the damage claims resulting from an accident on 
the line of the Easton & Nazareth Street Railway Company, of 
Ea~ton, Pa., last spring. 

On May 22, 1902, which was circus day in Easton, Pa., a large 
double-truck car, of latest design, left the circus ground on 
Thirteenth Street with eighty-seven passengers aboard. The 
road at that time had a number of curves and bad grades, which 
have since been overcome. The car was going down a steep hill, 
and for some unknown reaso n the motorman lost control of it, 
and on reaching the foot of the hill the car overturned, killing two 
passengers and injuring sixty. About twenty-seven escaped with
out any injury, except to their clothing; the clothes of nearly 
every person on the car were badly damaged. 

At the coroner 's inquest the company was exonerated from all 
blame. I. L. Currier, of New York, a friend of the president, and 
who happened to be in the city, ,vas engaged to settle all of the 
claims, eigh ty-seven in number, which he did for less than $1,200. 
The largest claim paid ,vas $250, which was a death claim. The 
other death claim was settled for $129.25. Most of the injury 
claims were settled on a basis of the value of the victim's time lost 
while in the hospital; for instance, one man who lost two fingers 
and whose head was badly cut, requiring more than a dozen 
stitches, was glad to settle his claim for $20, a suit of clothes 
and a hundred trip pass over the railway. Mr. Currier attributes 
the satisfactorv outcome of his work to several lines of policy fol
lowed in the s~ttlem ent. One of these was that all damage claims 
should be proved, even if only a suit of clothes was in question. 
The second was that the company took up these damage claims 
promptly and not through a lawyer, but by a layman, who visited 
each injured person, provided medical attendance where necessary 
and exhibited a sympathetic interest in the case. 

The benefits of the prompt settlement of damage from this un
fortunate accident are, of course, not confined to the results of 
this particular accident. It is needless to say that the com
pany will enjoy the benefit of it for a long time to come, not 
only as a precedent, but also as showing a readiness to meet its 
just claims promptly, even where they were the unfortunate re
sult of an accident of this kind. 

•• 
Opening of the Levis County Railway 

On Dec. 6 the first section of the new electric railway at the city 
of Levis, opposite Quebec, was put in operation. The finished line 
connects the Grand Trunk station, in South Quebec, with the Levis 
ferry across the St. Lawrence River to Quebec, and two cars will 
be kept in operation on this section until the completion of the rest 
of the line. Power is taken from the power station of the Quebec 
E lectric Light Company. 

The opening of the line created much enthusiasm in Levis, and 
the cars were well fill ed. General Manager Holman received many 
congratulations on the successful completion of the work, upon 
which his company has been engaged during the summer. 

Grand-Stand Legislation at Oak Park, Ill. 

The Village Board, of Oak Park, Ill., a suburb of Chicago, re
cently repealed the franchises of the street railway lines in Oak 
Park, owned by the Consolidated Traction Company. To be 
sure the United States Supreme Court has decided that a franchise 
given a street railway is in the nature of a contract that cannot be 
set aside without the consent of both parties thereto, but this made 
no difference to the Oak Park Board, and it is just as well that 
they should have their fun repealing franchises, since such action 
i~ void under the law. 
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Semi-Convertible Cars for Stroudsburg 

The accompanying photograph shows the style of semi-con
vertible car recently built for Stroudsburg, P a., by the J. G. Brill 
Company, of Philadelphia. The length, 33 ft. 4 ins. over end 
panels, is som ewhat greater than is usual in this typ e, and af
fords a seating capacity of forty-eight. The width over the sills 
is 7 ft. 8½ ins., and over posts at belt 8 ft. This is 2 ins. nar
rower than customary, but as the roof storage of windows elimi
nates wall pockets, th e interior width is 7 ft. 8 ins. Round-end 

themselves as being so well satisfied with it that they would 
rather work on it than on the old tower wagon. 

In making a ''hurry" run of say a quarter of a mile the horses 
will make about the same time as the automobile, but after 
coverin g that di stance tire ho rses begin to lose time; the longer 
the run the more they slack up , whereas the automobile wagon 
will hold the same speed regardless of th e distance. There is also 
a great deal of time saved after having made the run, for in doing 
th e work the wagon will o ft en need to be moved forward 15 ft. or 
20 ft., either to let a car pass or to get at a different part of the 

SEMI-CONVERTIBLE- CAR FOR STROUDSBURG 

ves tibules arc used at either end, and h ave drop sash and fo lding 
doors. The interio rs are fini shed in natural oak with decorated 
birch ceilings. 

Brill sand-boxes, angle-iron bumpers, radial draw-bars, ratch et 
brake-handles and " Dedenda" gongs are furni shed. The trucks 
are " Eureka" maximum traction . 

•• 
Manila Electric Franchises 

The bureau of insular affairs of the War Department has issued 
a statement announcing that it is now in a position to furni sh in
tending bidders the full text of the enactment of the Philippihe 
Commission providing fo r grantin g franchi ses for an electric street 
railway and an electri c li ght, hea t and power syst em in Manila and 
its suburbs. As previousiy stated in the STREET RAILWAY J OUR

NAL, the fra nchises will be awarded after competitive bidding, the 
bids to be fil ed in Man ila before l\Iarch 5, 1903, when they will be 
opened. T he route of the proposed system is 35 miles long. The 
points of competition for bidding a re the duration of the franchise, 
not to exceed fifty years; th e rate of fare on th e railway not to 
exceed 7½ cents gold fo r first-class passengers, and 5 cents gold 
fo r second-class passengers, and the compensation to be paid the 
city of Manila, not less than I½ per cent of th e gross earnin gs. 
Construct ion 11111 st begin within six months after awarding th e 
bid, and be completed twenty m onths th ereaft er. 

•t 

Automobile Tower Wagon 

The Columbus Railway Company is using an automobile tower 
wagon in it s construction and repair work which contains some 
feat ures of interest. Th e accompanying illustration shows the 
general appearance of the wagon. It wi ll be noticed that the 
mechani sm is carri ed low to in sure stability and firmness when 
th e wagon has a hi gh tower. Power is furni shed by a gas engine, 
similar to those used in stationary service, excepting that the 
bed-plate is removed and other supports for attaching the machine 
to the frame are substituted. Special attention was g iven th e de
sign and construction of th e running gear. The wheels were 
especially designed and the axles are of solid steel forg ing. The 
frame on which th e engine and transmiss ion gear are mounted is 
forged from angle steel, hot-riveted and reinforced. All bearin gs 
are self-aligning and self-lubricating. The speed of th e wagon 
may be regulated by a small hand wheel, and the direction of 
travel changed by a hand lever. The control is said to be so 
reliable that no brake is required even in going down a steep hill. 
An emergency brake is supplied, however. 

This wagon has now been in use about two months, and line
men have been using it every day with ve ry satisfactory results, 
just as they would a horse-drawn wagon. The linemen express 

work, and when they wish to return to the original po s1t10n the 
horse-drawn wagon frequ ently has to be driven out and turned 
around, whereas th e automobile will go fo rward or backward, as 
may be required, without turning. When working on a span 
wire or a feeder -tap connect ed with two trolleys, the automobile 

AUTOMOBILE TOWER WAGON 

may be run directly across the tracks and it will go forward or 
back under the cross wire, as may be needed to get in proper 
location. If a car approaches it needs only to go forward or back 
a few feet until the car passes, when it immediately returns to its 
position. 

The experience of the Columbus Railway Company has been 
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that considerable saving is effected in the maintenance of the 
automobil e as compared with the cost of maintaining horses, and 
an additional advantage is the fact that it is always ready for 
use however many miles it may have run during the day. 

This equipment was built by the Motor Truck & Vehicle Com
pany, of Columbus. It is being placed on the market by J. R. 
McCardell & Company, of Trenton, N. J. 

Chicago Union Traction Appeal Denied 

On Dec. 15 the Illinois State Supreme Court handed down its 
decision in the case of the Union Traction Company's petition 
asking for a rehearing of the case in which the court had previously 
decided that universal transfers must be given on all the com
pany's lines. This petition was denied. T his ends all litigation on 
this question as far as Illinois courts are concerned, but the case 
may be taken by the company to the United States Supreme Court. 
T he decision leaves the situation practically as it stood before the 
appeal was made. 

Street Railway Patents 

UNITED STATES PATENTS ISSUED DEC. 9, 1902 

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

715,286. Street Car Fender ; J. Nosek, P rague, Austria-Hun
gary. App. fil ed Sept. 3, 1902. The net of the fender is spring
mounted and normally held under the car. When a person is 
struck, the impact causes th e fender to recede, thereby releasing 
the net, which is pushed forwa_rd knocking the feet from under the 
person and causing him to fall into the net. 

715,291. System of Control for E lectrically Propelled Vehicles; 
W. B. Potter, Schenectady, N. Y. App. fil ed April 8, 1899. Means 
operated by fluid pressure for actuating the contacts of th e con
troller, step by step, and manually governed electromagnetic 
means for controlling the application of the fluid pressure. 

PATENT NO. 715,329 

715,329. .Kall Chair and Insulator; W. D. Young, Bal timore, 
M d. App. filed Oct. 18, 1901. A third-rail chair having a dove
tailed opening for the insulator and side arm s for supporting the 
g uard rails. 

715,341. Brake Shoe ; W. 0. Belt, Chicago, Ill. App. filed May 
26, 1902. A brake-shoe having an expanded metal strengthening 
strip at or adjacent to the back face thereof. 

715,415. E lectric Trolley Wire Hanger; A. Palmros, Col umbus, 
Ohio. App. filed Sept. 24, 1897. The wire is gripped by a pair of 
shear-clamps supported by a bracket. 

715,486. Track-Sanding Apparatus for E lectric or Similar Cars ; 
J . S. Lang, Boston, Mass. App. fil ed April 3, 1902. The motor
man by depressing a lever, throws gearing into frictional engage
ment with the car wheel, thereby rotating fingers in the sand-

box to stir up the sand, and at the same time opening the sand 
valve. 

715,712. Brake-Shoe; T. E. Twist, Milton, Pa. App. filed Sept. 
16, 1902. The face of the shoe is provided with a hard metal insert 
consisting of a strip cast in the shoe with separated portions ar
ranged in a general transverse direction and other portions join
ing their opposite ends in alternation. 

715,714. Trolley for Electric Railway Cars; L. E. Walkins, 
Springfield, Mass. App. filed Jan. 9, 1900. The troiley is con
nected to the car by a ball and socket joint and trails so that it can 
raise and lower to compensate for inequalities in the conductor. 

•• 
ENGINEERING S0OETIES 

NEW YORK H.AILROAD CLUB.-"The Operation of the 
1-'er Diem System of Setllement for Car Hire" was the subject of 
a paper prepared by W. B. Casey for the regular meeting of the 
New York Railroad Club D ec. 19. 

NEW ENGLAND RAILROAD CLUB.-At the regular 
meeting of this society at the Pierce Hall, Boston, on Dec. 9, a 
paper on "Electrically Driven Shops" was presented by Robert 
L. Warner, Boston sales manager of the Westinghouse E lectric 
& Manufacturing Company. Mr. Warner's paper was illustrated 
by a large selection of stereopticon views, showing many ex
amples of the application of direct-current and induction motors 
to the driving of machjne shops, tools and other apparatus. 

••• 
PERSONAL MENTION 

MR. R. S. IVES, who recently resigned as superintendent of 
the Chicago & Milwaukee Electric Railway Company, of Chicago, 
was pleasantly surprised a few days ago by the employees of the 
company, who presented him with a beautiful diamond ring as 
a token of their appreciation of his labors in their behalf. 

MR. CHARLES W. WASON, president of the Cleveland, 
Painesville & Eastern Railway Company, was presented with a 
magnificent gold watch last week by the members of the Everett
Moore syndicate and his associates in the Cleveland, Painesville 
& Eastern Railway Company. The presentation was made at this 
time because Mr. ·wason and his wife will leave Cleveland in a 
few days on a tour around the world. 

MR. WILLIAM MANDELICK, who is secretary of the 
Yerkes interests in London, is spending a few weeks in this 
country, and will return to London about the first of next year. 
Mr. Mandelick was formerly connected with the Sprague Electric 
Railway & Motor Company, of New York, and afterwards with 
the Interior Conduit & In sulation Company, and has been con
nected with the Yerkes interests in London for about two years. 

MR. E. GONZENBACH, electrical engineer of the Aurora, 
Elgin & Chicago Railway Company, left the service of that com
pany on Dec. 1 to give his attention to personal matters. He con
templates a trip to Europe next month. His former duties will be 
divided, Mr. Howard Brooks, who has been with the company 
for some time, having charge of third-rail and overhead work. 
Mr. S. Potter, formerly of the Toronto Railway, will look after 
the other electrical work. 

MR. ALBERT C. BARNEY, a member of the firm of Barney 
& Smith, of Dayton, Ohio, died at Monte Carlo Dec. 6. Mr. 
Barney had been suffering for months from heart trouble, and 
made two trips to Nauheim without improvement. He returned 
to Paris a few weeks ago, was advised to go to a warmer climate, 
and started for Monte Carlo. H e collapsed at the railroad station, 
and it was feared by his attendants that he would expire there, 
but he lingered and fai led gradually until he died. 

MR. F. E. DRAKE, lately general manager of the Union 
E lektricitats Gesellschaft, of Berlin, has just returned to this 
count ry. Mr. Drake has been connected with the Union Com
pany for about two years, during which he has had entire charge 
of the works of the company, and has reorganized them and intro
duced a number of American improvements in the methods of 
manufacture. Previous to his connection with the Union Com
pany Mr. Drake was principal assistant to Mr. Peck, special com
miss ioner of the United States to the Paris Exposition of 1900, and 
whil e in this capacity rendered very 'valuable service to all Ameri
can manufactu rers exhibiting at the Paris Exposition, and to 
A merican interests in general. Previous to his European experi
ence, Mr. Drake was conn ected with the Walker Company, and 
was also for a long time secretary and general manager of the 
Sperry E lectric Company. 
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FINANCIAL INTELLIGENCE 

THE MARKETS 

WALL STREET, Dec. 17, 1902. 
The Mon·ey narket 

The money market has been through another pc1 iod of con
siderable stn,in during the iast week, but at length there seems 
good ground for belie.;ing that th e worst ha s been seen, and that 
the si tt1ation henceforth will begin to grow better. Hope for im
provement is based maidy on the indications that currency has 
commenced to flow back in quantity from the interior. For the 
seven days ending Saturday, the N ew York banks had gained 
upward of $2,000,000 from this source. Although doubt still 
ex ists in some people's minds wh ether this may not be only a 
temporary response of the inland exchanges to th e exceedingly 
high money premiums at this city, the m ore general impression 
i::: that it is really the first of the r egular return movement of 
crop-movi ng mon ey, which sets in about this tim e and continues 
up to the end of F ebruary. Of the oth er influences making for 
i;11provement in m oney conditions, the most important are the 
heavy liquidation of the last week on the Stock Exchange, and the 
vi~ible signs of slackening in the absorp tion of fu nds by the 
T1easury. It is certainly reasonable to expect, if precedent counts 
fo r a1:.ything, that J anua ry will be a much more favorab le month 
than eith er November o r December has been in respect to the 
Treasury's routine operations in the money market. This is 
mainly because government expenditures, which grow compara
tively light toward the end of the year , a re apt to become heavy 
aga in in the early part of the new yea r. The chances are alto
gether that bank reserves will increase during the next few weeks 
at least. Money rates, especially for call loans, are likely to be 
relatively high over the period of the first-of-January di sburse
ments, but already som e disposition ha s appeared toward relaxa
tion in time m oney rates. Confidence in the situation has been 
streng thened greatly by the concerted action of a number of 
leading bankers pledging $50,000,000 in a pool to be loan ed out 
freely i17 case of need. When this ac tion became known on Mon
day, it h elped greatly to allay apprehension over further trouble 
in the money market. 

The Stock narket 

The stock market has passed through a period of liquidation 
during the past week even more severe than any that have pre
ceded it. Ostensibly the cause of the declin e has lain in the un
favorable m oney condi tions as reflected in the excessive loaning 
rates, especially for time money. But keen observers are inclined 
to doubt whether the money difficulties of themselves would have 
been sufficient to occasion such a very severe shakedown, had 
it not been the plan of the banking interests to force liquidation 
to its furthes t extrem e. In o ther words it would seem that money 
rates have been kept high er than they naturally would have been 
fo r the purpose of encouraging the closing out of speculative 
accounts. At this writing the worst is believed to have been seen 
so far as the influence of the m oney stringency is concerned. In 
the view of bankers and conservative persons generally, the 
speculative liquidation has go ne as far as is necessary to re
establish a sound position in the financial community. There 
would be no obstacles in the way of immediate and substantial 
improvement were it not for the danger which lurks on the po
litical h orizon in the crisis that has developed in Venezuela. For 
the moment this is the subj ec t of g reatest concern in the mind of 
everybody interes ted in any way in the security market. So far 
nothing has happened to occasion se rious alarm, nor has Wall 
Street come to really fear that anything serious will happen. 
But it is the vague possibilities which no one can helµ 
fee ling under the circmn stances that provide a source of 
constant uneas ine ss and keep the market in an exceed
ingly nervous condition. It is an open secret that the 
$50,000,000 money pool, already alluded to , was formed mainly 
with the idea that it would se rve as a protective fund should the 
course of political events during the next few days threaten a 
panic. This knowledge in itself is an additional element of dis
quiet. Predictions, therefore, regarding the immediate future of 
the market are extremely un safe. Th e only definite conclusion 
that can be drawn is that" were the Venezuela 1mhrogliv to be 
disposed of, the other forces in the situation would act very 
quickly to bring about a substantial improvement. 

The local traction stocks have done nothing more than follow 
the course of the general market. They have suffered fully as 
much as any of the other groups, because the speculation which 
developed at the time of the Manhattan lease placed them all in a 

pretty vulnerable position. Brooklyn Rapid Transit has been 
fairly well protected on the decline by the inside party, which has 
lately become more aggressive in consequence of the turn for the 
better in the company's earnings. The 15-point drop in l\fanhat
tan from its recent high figures has invited considerable invest
m ent buying, and those who are in a position to watch the trading 
assert that the speculative holdings of the stock have been pretty 
well cleared out. 

Philadelphia 
The Philadelphia traction issues, moving in sympathy with the 

general market, have been extremely weak, touching the low
es t prices in a long time past. Philadelphia Rapid Transit broke 
from 15½ to 14, Union Traction from 47 to 44¾, Philadelphia 
Traction from 97¾ to 97, American Railways from 52 to 50, and 
Fairmount Park Transportatio.n from 25 to 24. Railways General 
sold at 4, Indianapolis Street Railway at 91 and 92, and Consoli
dated Traction of N ew Jersey at 67¼. A partial rally has oc
curred from these low figures, but the market remains in a very 
nervous condition. There are no new developments of a local 
nature in the situation, and, as a matter of fact, no interest attaches 
to specific conditions in individual properties, while everything de
pends so manifestly upon the course of the geni::ral market. The 
statement was made in thi s department of our issue of Dec. 13 
that the dividend rate on the American Railways stock was not 
increased at quarterly meeting. This was an error, as at that meet
ing the dividend rate was rai sed from 5 per cent to 6 per cent. 

Chicago 
Prices have declined as a rule in the Chicago market, but on 

scattering sales rather than on any important liquidation. City 
Railway, ex-dividend, fell from 210 to 207, Union Traction went as 
low as 13¾, Lake Street decl ined from 9 to 8½, North Chicago 
Street Railway from 162½ to 160, West Chicago from 84 to 83, 
Metropolitari Elevated common from 36½ to 35, and the preferred 
from 85 to 84. General market conditions are, of course, the sole 
reason for thi s break. Regarding the Chicago traction situation 
itself, all the lines, both overhead and surface, are reported to be 
doing a heavy business; the Metropolitan, for instance, will show, 
according to present expectations, an increase of 25 per cent in 
this month's traffic over December a year ago. The action of the 
Aurora, Elgin and Chicago directors in declaring a 3 per cent 
dividend on the shares, caused a good deal of unfavorable com
ment. The company's gross earnings for November were only 
$16,593, which is far short of the rate neces sary to pay the declared 
dividends. It is a fact, however, that the road has suffered 
through the delay in obtaining its proper car equipment. It has 
been operating with only 20 per cent of its intended quota of cars, 
during the few months since the line was opened. Judging by the 
results obtained with its facilities thus hampered, officials say that 
the money paid out in dividends from sources other than earnings 
will be quickly recovered when the additional cars are obtained. 

Other Traction S ecurities 
All the leading Boston stocks have made the lowest prices of 

the year this week, in sympathy with the movement of the general 
market. Boston Elevated went as low as 149½ on Saturday, 
Massachusetts Electric common touched 33, and the preferred 94. 
Partial recoveries have taken place during the last two days. 
Apart from Massachusetts common, in which there was a good 
deal of spect1lativc liquidation, the trading was light. In Balti
more prices have also recorded low levels during the past week. 
United Railways incomes dropped from 66¾ to 65¾, rallying a 
trifle later. The general 4s went down from 95 to 94¼, and the 
stock sold freely at 13. Eleswhere business was at a standstill. 
A single hundred Nashville Railway stock changed hands at 4½, 
and small sales were reported of Anacostia and Potomac 5s at 99, 
North Baltimore Traction 5s at 119¼, City Passenger 4½s at 
102¼, and City Passenger 5s at 107. The week's transactions on 
the New York curb include New Orleans Railways 4½s between 
78½ and 78, Washington Electric preferred at 47½, Brooklyn City 
Railroad at 246½, New Orleans common at 13:1/4, San Francisco 
subscription rights from 46¼ down to 45, and Interborough Rapid 
Transit 40 per cent paid at 109 and 107, only 100 shares changing 
hands at each figure. Miami & Erie Canal was the most activ•:! 
stock on the Cleveland exchange last week, 453 shares changed 
hands at between 30½ and 31½. Lake Shore Electric common 
sold for 245 shares at 14 and 14½, the lowest mark in some time. 
A small lot of Elgin, Aurora & Southern sold at 50, Northern 
Ohio Traction preferred receipts went at 95¼, and Western Ohio 
receipts dropped to 26 for a small lot. Springfield & Xenia sold 
at 16¾, a very low figure. 
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Security Quotations 
The following table shows the present bid quotations for the 

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

Closin g Bid 
D ec. 9 D ec. 16 

Am erican Railways Co mpany ........................ , ...... .... , 52 51¾ 
A urora, E lgin & Chicago ............................ .. .. ........ a39 39 
Boston E levated .................................... . .. ........... 153 150 
Brooklyn R. T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 64½ 61% 
Chicago City .. .... .. ...................................... ........ 210 208 
Chicago U nion T r. (common) . . .. . .. .. .. . . .. .. . . .. . . . .. . . . .. .. .. 14 13 
Chicago Union Tr. (preferred) . .. . .. . .. . . .. . .. .. .. .. . . .. .. . . .. . • 45 45 
Clevelan d E lectri c .... :.. .. . . .. .. .. . .. . .. .. .. . . .. .. . .. .. . .. .. . .. .. 85 86¼ 
Columbu s (common) .. . . .. . .. .. .. . . .. . . .. .. .. . . .. . .. . .. . .. .. . . . .. 58 60 
Columbus (p referred ) ................................... .......... 105 105½ 
Consolidated Traction of N. J .... .. ...................... ......... 68¾ 68 
Con solidated Traction of N. J . 5s ...... .. ................ .. .. .... 107¼ 107¾ 
Det ro it United .. . . . . .. .. .. . . .. . . .. . .. . .. . .. .. .. . .. .. . .. .. . .. . .. .. . 86½ 
E lectric People's Traction (Philadelphia) 4s............. .. .. ... . 98 98¼ 
E lg in, A urora & South ern . . .. .. . .. . . . . .. . .. .. . .. . .. .. .. . .. . .. .. . 45 53 
Indianapolis Street R ailway 4s ................................. ... 86¾ 
L ak e Shore E lectric . .. . .. . .. .. .. . .. . .. .. . . .. . . .. .. . .. .. .. . . . . .. . . 12½ 13¾ 
Lake Str eet E levated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91/4 8¾ 
l\Ianhattan Railway . .............................................. 147¾ 143¼ 
Massachusetts E lec. Cos. (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 35¾ 34 
Massachusetts E lec. Cos. (p referred) . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 
M etropolitan E levated , Chicago (co mmon)..................... . 36 
Metro politan E levated , Chicago (preferred) . . . . . . . . . . . . . . . . . . . . . 83 
Metropolitan St reet ......... .. .................................... 139¾ 
New O rleans Railways (common) ......................... : .. .. . 133/s 
New Orleans Railways (preferred) .•........•. . . · • ............ ,. . . 45~'s 
N orth Am erican .. ............... . ........................... ... .. 115 
Northern O hio Trac tion (common ) ......................... ... .. 
Northern Ohio Traction (preferred) . . .. . .. . .. . .. . .. .. . . .. .. . . . .. 95 
North J er sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Northwestern E levated, Chicago (common) .............. . .. , . .. 30 
Philadelphia Rapid T ransit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15¾. 
Philadelphia Tr action .. .. .. .. . .. .. . .. . .. .. . . .. .. . . .. . . .. . .. . .. .. . 97¼ 
St. L ouis T ransit (common ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
South Side E levated (Chicago) .................................. 107 
Syracuse R apid T ran sit • .. . .. .. . .. .. .. . .. . .. . . . .. . .. . .. . .. . .. . .. . 30¾ 
Syracuse R apid Tran sit (p referred) . .. . . .. . . .. . .. . .. .. . .. . . . .. .. 75 
T hird Avenue . ........................... ... ................... . . 
T oledo Railway & Light .................. .. .................... . a35 
Twin City, Minn eapolis (com mon) .............. .. ...... .. ...... 115½ 
U nited Railways, St. Louis (p r efer red) . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
U nited Ra ilways, St. L ouis, 4s.................................. . 84% 
U nion Tracti on (Philadelphia) . .. .. .. . . .. .. .. .. . .. . . .. . . .. . . .. .. 47 
Western O hio R eceipts . .. .. .. .. . .. . .. .. . . .. .. . .. .. . . .. .. . .. . .. . . 27¾ 

a Asked. b L ast sale. 

Iron and Steel 

35% 
85 

136¾ 
13½ 
44½ 

111¾ 

30¾, 

15 
97 
271/2 

109 
32 
79 

125 
35 

114 
82 
84½ 
45¾ 
26 

Th e output of pig iron, according to the monthly figures of th e 
Iron Age, is ag ain increasing rapidly , and if it were not for the 
difficulty in obtaining fuel, it would, in the opinion of th e same 
authority, surpass all r ecords. Production is now reckoned at 
336,617 tons wee kly, an increase of 6500 tons weekly o ver the 
outturn of last m onth. Inability to supply th emselves at homr 
has led som e of the steel manufacturers t o import Bessemer pig 
from abroad, which, it seem s, can be done about as cheaply even 
with the duty paid as to buy at h om e. O th er features of th e iron 
situation are the h eavy trade in sheet st eel, in plat es and in struc
tural material, and the enormous orders ahead fo r steel r ails. It 
is said that th e rail mill s already have on th eir books o rders for 
1,800,000 tons of rails for next year 's delive ry, not coun tin g the 
surplus of unfini sh ed orders whi ch will be ca r ried ove r from this 
year. Quotations are as fo llows : Bessem er pig iro n, $21.75 a $22 ; 
Bessem er st eel, Pittsburgh delive ry, $29; steel rai ls, $28. 

Metals 
F ollowing are the quotations fo r the leading m etals: Copper, 

11¾'. cents, t in 25 ¼ cents, lead 4¼ cents, and spelter 4.90 cents. 

SAN FRANCI SCO, CAL .- T he U nited Ra ilway & Investment Company, 
of San Francisco, has declared a d ividend of 1½ per cen t on the preferred 
stock, payab le J an . 3 to stock of recor d of Dec. 20. 

FO RT WAYN E, I N D.- T he Fort \Vayne Tracti on Compan y, embracin g all 
the c ity transportation lines, the line betwee n the feede r canal and S t. J oe 
River , as well as the Hobinson Park summer r esort , passed into new hands 
Dec. 10. The purchasers include H enry C. Paul an d Senator S . B. F leming, 
of Fort Wayne ; J ames Murdock, Samuel M urdock, Charles Mu r dock, of 
Lafaye tte ; George McCullough, who is interested in the U nion Traction Com
pa ny, of Ande rson; Colonel J. Levering J ones, of P hiladelphia, who repre
sents a syndicate of Eastern bankers. 

FRANKFORT, KY.-It is announced that Colonel J oh n J. W ebb, of Spring
field, Ohio, has just completed the purchase of the F rankfort & Suburban 
Ra ilway Company, ope rating 7 miles of track. Colonel W ebb is interested 
in seve ral important interurban railways in Ohio. 

F l{AMI NGHAM, MASS.-The Framingham Union Street Railway Company 
and the Framingham, Southboro & Marlboro Street Railway Company have 
each declared an anr,ual dividen d of 5 per cent, payable Jan. 1, 1903. 

HAVERH ILL, MASS.-Thc H averhill & Southern New Hampshire Street 
Rai l way Company has asked the Rai lroad Commissioners for permission to 
increase its capi tal stock from t60,000 to i80,000. 

L OWELL, MASS.-The Lowell & Pe lham Street Railway Company has 
ask~d the Rai lroad Commissioners for authority to increase its capital stock 
from $10,000 to i4o,ooo. 

LA W R EN'CE, MASS.- T he Lawrence & Methuen Street Railway Company 

has asked the Rai lroad Commissioners for authority to increase its stock from 
$70,000 to i 125,ooo. 

STOUGH TON, MASS.-Judge Colt, in the United States Circuit Court, has 
Jcnicd the petition of \Villiam A. Clar ke to complete the sale of the Stoughton 
& Randolph Street Rai lway by per mitting him to pay the balance due ($45,000) 
on the recent sa le. The court wi ll probably order anot her sale of the property. 

DETROI T, 1\I I C.t:L- The earnings of the Detroit United Railway for Novem
ber were $312,365, a gain of $37,196 over the same mont h last year. 

DETROIT, M I CH.-The d irectors of the Detroit United Railway met in 
this city l:ist w~ek. The usual quarterly Jividend of 1 per cent was declared, 
and 1t was voted to spend the extra 3 per cent in improvements, chiefly in 
improved rolling stock and extensions. It is stated the company is now earn
ing 7 per cent on its capita l stock. The Sandwich, V✓inasor & f.m herstburg 
Raih,ay Company, the majority of whose stock is controlled by the Detroit 
uni t ed, will issue a twenty-year 4½ per cent mortgage for $600,000 to provide 
for the extension of the road to Amherstburg. 

ST. LOUIS, 111O.-The statement of t he St. Louis Transit Company shows 
the total earnings for November to be $553,577, as against $479,390 in November, 
1901, or a total gain of i 74,187. Th e total earn ings fo r the first e leven months 
of the pr esent yea r amoun t to $5,898,276. For the same per iod last year the 
earnings we re $5,307,597. These figu res show a t otal gain of $591,194 for this 
yea r over 1901. An official of the company says that the n et earnings will show 
a gai n proportionate to the gross ea rnings. The percentage of operating ex
pe nses and taxes to the gross earnings has been scaled down to a low figure. 

MANCH ESTE R, N. H .-The Manchester Traction , Ligh t & Power Company 
has declared a regular semi-annual dividend of 3 per cent, payable J an. 15, to 
stock of reco r d Jan. 6. 

NEW YORK, N. Y.-The following has been sent out from the office of 
August Belmont & Co.: The remaining six instalments of 10 per cent each 
on part -paid stock of the Interborough Rapid Transit Company ar e hereby 
called, payable at our office on fo llowing dates: J an. 5, Feb. 2, March 2, Apr il 
1, May 1 and June 1. Certificates m ust be presented for en dorsement at t ime 
of th e r espective payments. 

TOLEDO , OHI O.- T he Maumee Valley Rail way & Light Company was 
organized Dec. 12, with a capt ital stock of $1,000,000, for the purpose of takin g 
over the Toledo & :tliaumee Valley Railway a n d the Toledo, Water ville & 
Southern Railway. 

AKRO N, OH IO.-The Northern Ohio T ract ion Company's rai lway depart
me nt ea rned $52,310 du ring November, a gain of $13,304 over the same month 
last year. 

SPRI NGFI ELD, OHI O.- I t is announced tha t ex-Governor Asa A. Bushnell, 
who, it is said, realized something like $5,000,000 from the sa le of his inter est s 
in the \ Var de r , Bushnell & Glessne r Company, has fo rmed an alliance with 
Colonel J ohn G. \ Vebb, of Springfield , a prominent electr ic railway promoter, 
fo r the purpose of establ ishing the lar gest interu rban system in the Central 
\Vest . 

CLEVE L AND, OHIO.-The earnings of the E lgin , Aurora & Southern 
Traction Company fo r N ovember were $28,607, a gain of $6,068 over the same 
month last year. 

CLEV E LAN D, OHIO.-Gross earnings of the A urora, Elgin & Chicago Rail
,.,ay fo r the month of November were $16,594. 

CLEV E LAN D, OHI O.-1 he gross earnings of the Cinci nnati, Dayton & 
T oledo Trac ti on Company fo r November we re $38,315, a gain of $6,759 over 
November, 1901. 

CO LUMBUS, OHIO.-T he Columbus, Buckeye Lake & Newark Traction 
Company has decla red its fir st dividend on the $500,000 pre ferred stock , 1½ per 
cent payable J an. 1, to stock of r ecor d Dec. W. 

CANTO N, OI-II O.-The Canton-Akron Compa ny has declar ed a semi-annual 
dividend of 3 per cent, payable J an. 1 to stock of r ecord Dec . 20. 

ALLEN TO\:VN, PA.- The Allentown & Reading T ract ion Company has 
fi led a mortgage to secure $750,000 bonds. 

GRE E NS BU RG, PA.-A mortgage for $1,100,000 has been placed on record 
in \Vestmoreland County by the P ittsbu r gh & Allegheny Railway Company, 
which is building from Appollo to Leechbu rg by way of Vandergrift, with an 
extension to New Kensington. T he mortgage is given in favor of the Public 
Trust Company, of Pittsburgh. 

PHILA DELPHIA , P A.-The Inte rstate Railways Company, mention of 
whose incorporation was made in the ST REET RAI LWAY JouRNAL for Dec. 13, 
has established an office at Reading, Pa., with W. W. Light as treasurer, and 
a call has been issued for ~5 per cent of the subscriptions. Although no 
author itative infor mation concernin g th e plan s of the company is available, it 
is st ill declared t hat the purpose of the com pany is to put th rough the re
por ted merge r of N ew Jersey, P ennsylvania and Connecticut properties. In 
fact, there seems to be a growing tendency to magni fy the purposes of the 
company, and recently the U nited Power & Transportation Company ha~ been 
ment ioned as a party to the operations of the company. That complete 
sec recy can be much longer mai ntained concerning the company is improbable. 

PHILADELPHIA, PA.-The Ame ri can Rai lways Comp. ny reports for 
November gross earnin gs of $94,599, an ,ncrease of i20,784; from July 1 an 
inc reas~ o l $124,717 is shown. 
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TABLE OF OPERA TING ST A TISTICS 

Notice.-These statistics will be carefully revised from month to month, upon inform:ation received from the companies direct, or from official sources. 
The table should be used tn connection with our Financi~ Supplement "American Street Railway Investments,'' which contains tne annual operating 
reports to the ends of the various tinancial vears. Similar statistics in re"ard to roa<is not reportin" are solicited bv the editors. • Including taxes. 
t Deficit. a Comparison is made with 1900 because in 19Jl the earnings were abnormal on accouut of the Pan.American Exposition. 

COMPANY Period 

AKRON, O. 
Northern Ohio Tr. Co. 1 m., 

1 ., 
6 .. 
6 " 
12" 
12" 

Oct. '02 
" ·01 

June '02 
" '01 

Dec. '')1 
" '00 

"' "' "" "' 2~ .5 ~ 
~·e -c 

t~ 
~~ 0~ 

E-< 

I 
6.~.627 36,333 
51,4,91 28,769 

318,9::li 185,::162 
2fi8,967 164,458 
617 011 * i:l50845 
513'.72c. * 1m:475 

g>. 
t-5 
zE 

<1 
~ 

29,294 
22,'?10 

1:13_575 
104,510 
266,166 
196,249 

.,,.., 
CE: 
Oo .B ~ 
=---g E: 
Q8 
~ 

12,60) 
12,4:38 
77,556 
63,494 

136,162 
141,133 

v=; U) 

E: > .. .,, 
3<..2 ~ = .... o-O '"""I=-· ... ::,.o > 
.; ~ <1i:5 

z«: 

16,692 
10,272 
56,018 
41,016 

130,004 
55,117 

ALBANY, N. Y. 
United Traction Co . .. 1 m., Sevt. '02 132,606 81,990 50,616 2d,866 26,750 

3 " " '02 414,G;J5 251,739 162,897 71,598 9 1,299 

BINGHAMTON, N. Y. 
Binghamton St. Ry. 

Co •..••••••••.•.•••••••• ! ~.· O~t- :[f I~:m 1g,~~~ ~:~i1 
4 " " '02 82,360 44:675 37,685 

BOSTON, MASS. I I I 

4 .. " '01 80,044 40,3171 39,727 

Boston Elev. Ry. Co. 12 m., Sept.'0'2 11,321,030 7,862,571 3,458,4.'i8 2,836,560 621.898 
12" ' '01 10 ,86\J,4\Jb 7,336 597 ::1,5&2 8\J\J 2 8\Jti,J5\J 63ti,539 

Massachusetts Elec. Cos 12 m., Sept.'02 6,090.1 68 3,827,372 2,262,7961,391,239 871,5:i7 
12" " '01 5,778,1J3 3,\Jl5,48ti 1,titi:!,648 \137,~6 925,442 

BROOKLYN, N. Y. 
Brooklyn R. T. Co ..... ! ~.• 

4 
4 " 
12" 
12" 

Oct. '02 1,114,772 644,975 469,796 
" '01 1.067.131 703,612 363.519 
" '02 4,702,511 2,b2u,; 49 2, 1 i'5, 761 
" '01 4,478,2d2 :l, 7J5,857 l,"/42,374 

June 'il2 12,789,705 *8Y52214 3,8::li,490 
" '01 12,101,198 *7970635 4,lW,563 

I 
BUFFALO, N. Y. 

International Tr. Co .. 1 m.,aSept.'02 
1 " " '00 

321,:-155 lol,525 159,831 77,502 82,329 
255,3~:l 108,934 146,388 81,931 64,457 

3 u " '02 
8 u " '00 

1,0l\J,518 506 664 512,854 235,741 277,113 
791,410 344:.45 446,7l!5 245,793 250,932 

CHARLESTON, S. C. 
Charleston Consol'ted 

Ry. Gas & El. Co . . . . } ~·• O~t. :g7 
8 U H '02 
8 u u '01 

CHICAGO, ILL. 
Chicago & Milwaukee 

Elec. Ry. Co .......... }~.• N~r- :gi 
11" " '02 
11 " " '01 

CLEVELAND, O. 
Eastern Ohio Traction 

Co ......... . ........... 1 m., Oc t. '02 
10" " '02 

Cleveland, Elyria & 
\Vestern ............... 1 m. , Nov. '02 

] u u '01 
11 " " 'O'J 

Cleveland, Painesville 

11" " '01 
12" D ec. '01 
12 u u '00 

& Eastern ............ 1 m., Oct. '02 
1 H ~, '0} 
10" " '02 
10 " " '01 
12 " Dec. '011 

COVINGTON, KY. 12" " '00 
Cincinnati, Newport 

& Covington Ry. Co. I 
1 m., A ug. '02

1 

1 , , ., '01 
8 " u '02 
8 " ,. '01 

40,739 27,246 13,404 
39,038 24 56l! 14,47ti 

439,007 256 962 182 045 
324,120 211;8,o 112;250 

14,112 
12,04: 

177,~51 
153,453 

17,3(;5 
161,071 

27,924 
21,125 

276,135 
229.853 
249 260 
179:698 

6,389 
5,804 

TJ,784 
68,234 

10,142 
89,603 

16,745 
12,370 

154,826 
125 768 
136:865 
lO'Z,393 

16,213 9,6:>5 
15,639 8,558 

160,677 86 620 
139,821 11:801 
16t,!J71 * 87 1021 
141,112 * 89:592 

96,118 * 53,295 
74,525 * 45,741 

596 156 * 344 026 
535:784 * 327:615 

'/,723 
6,2J7 

104,467 
91,2~8 

11,180 
· 8 756 

121:300 
104,085 
112,3114 
77,304 

6,558 
7,081 

74,057 
68,02'Z 

77,869 1 71,520 

42,823 
28,784 

252,130 
208,169 

DETROIT, IDCH. 
Detroit United Ry .... 1 m., N ov. '02 290,750 * 167,494 123,256 

1 " " 'OJ 254,807 * 148,682 lOti,125 
11" " '02 3,17i,8::15 *1791318 1,380,517 
11 '' " '01 2,767,730 *1531048 l,l!36,61i'Z 

Detroit and Port Hu
ron Shore Line (Rapid 

Ry. System) ......... " 1 m., Oct. '02 
•• '01 
u '02 
" '01 

DULUTH, MINN. 

1 .. 
4 " 4 ., 

Duluth-Superior Tr ... 1 m., Oct. '02 
1 " " '01 
10" " '02 
10" " '01 

34,869 
31,008 

17:.! 527 
156,956 

46,587 
88,678 

442,845 
373,946 

21,269 
18,747 
96,176 
81,ooa 

26,254 22 5 
233:241:! 
204,0741 

13,600 
lll,261 
76,::151 
75,053 

20,333 
16,156 

209,597 
169 872 

13,469 
13,842 

108,062 
110,0491 

=::::: I ------

6,033 
'.;4,574 1 

7f500 
72,500 

25 
6.34 

73,984 
2,201 

1,190 
16,894 

55,371 
42,742 

22,238 20,585 
15,807 12,977 

131,230 120,899 
125,::128 82,841 

9,5~ 9,181 
96,410 
91,559 

10,742 
6,975 

113,188 
78,313 

I 

COMPANY Period 

ELGIN,ILL. I 
Elgin, Aurora & 

Southern Tr ...... . ... 1 m., O ct. '02
1 

1 " " 'Ol 
10 ., " '02 
10 •• " '01 1 

FINDLAY, O. I 
Toledo, Bowl'g Green 

& Southern •rraction 
Co ....... .............. i "l:• Se,~t, ;gi 

7 " ,, '01 
HAMILTON, O. 

7 " ;une '02l 

The Cincinnati, Dayton 1 m., Oct. '02 
& Toledo Trac. Co ... 5 " " '02 

LONDON, ONT. 
London St. Ry Co .•••• 11 m. Nov, '02 

1 " " '01 
11 ,, " '02 

MILWAUKEE, WIS. 

1

11" " '01 

Milwaukee El. Ry. & 
Lt. Co ................. 1 m., N ov. '02 

MINNEAPOLIS,MINN. 

1 " " '01 
11" " '02 
11" " '01 
12" Dec., '01 
12" " '00 

Twin City R. T. Co .... 1 m.. Oct. '02 
1 H , , '01 
IO" " '02 
10" " '01 

MONTREAL, CAN. 
Montreal St. Ry. Co . .. I m., Oct, '02 

1 " " '01 
12m., Sept. 'lt, 
12" " '01 

2i """' CG.> 

.E ~ c., __ 

]~ " "" 0, >< 
0~ 0~ E-< 

33,648 21,041 
28,578 16,964 

341,890 200,1••5 
304,144 170,289 

24,289 13,173 
15,833 11,067 

142,108 76 228 
105,329 67,6,9 

41,747 22,648 
226,249 113,854 

12,356 7,208 
12,0S4 6,002 

139,662 85,428 
128,898 76,276 

239,015 105.878 
206,356 102,286 

2,49il 809 l,16i,289 
2,198,4161,079,875 
2,442,342 1,185,534 
2,2"ZIJ,698 1,129,787 

304,317 140,226 
270,952 118,0~ 

2,!J,1,411 1,3:31,546 
2,611,118 1,186,90: 

181,403 96,418 
166,0t>l 85,tlO 

2,046.209 1,135,176 
1,900,680 L,105,267 

" 0-~ "'Ei "' g,,, Co e > '"""' ·B] o<f! 0 C -c .n u ... " 

.g E: ~§~~ <1 
tf~i:i !al .., 0 

Q~ Z<· 

- -- - - -

12.607 8,8.1-3 Hit 11,614 8,333 
141,725 83.833 58,891 
133,855 83,333 0,522 

11,116 1,991 9,126 
4,766 5:35 4,130 

6j,880 28,989 36,890 
37,649 20,752 16,898 

19.099 16,512 2,587 
112,395 81,'153 30,642 

5,1-18 1 850 3,298 
6,082 2,l'i6 3,907 

54,234 24,044 31,189 
50,622 21,9;-6 28,646 

133,13i 67,663 65,474 
101,009 63,It:6 40.903 

1,326,521 7il2,288 594,232 
1,118,541 687,977 430,564 
1,256,808 755,139 501,66\J 
1,09u,911 824,665 266,247 

164,091 60,233 103,857 
:52.~98 58,163 94,734 

1,639 666 590,967 1.048,899 
1,424,2161 561,437 862,778 

84,986 15,992 68,995 
80,850 15,384 65,466 

911 032 
m:413 

I NEW YORK CITY. 

I 
Manhattan Ry. Co ..... 12 m.,Sept. '02 11,583,546 5,545.395 6,038,151 :l,?12,089 3,326,062 

12" " '01 10,455,872 5,3~8,64!) 5,127,228 2,683,1::12 2,444,091 
I 

I Metropolitan St. Ry .. 3 m,, Dec. '01 3,887,936 1,723,972 2,14::1,964 1,151,140 992,824 
3 " " '00 3,786 0:30 1,699,649 2,086,381 1,138,467 947,914 
12 " June '02 15,866,641 7,385,88.'3 8,480,758 4,815,421 3,665,837 
12" " •01 14.720,767 6,755,131 7,965,636 4,534,068 a,4al,567 

OLEAN, N. Y. 
Olean St. Ry. Co ...... 3 m.,Sept, '02 

3 " " '01 
12m.,June'02 
12" " '01 

PEEKSKILL, N. V. 

18,401 
16,372 
56,055 
5:.l,018 

8,135 
6,8~7 

29,118 
26,228 

10,::66 
9,485 

26,937 
25,790 

4,062 
4,200 

16,318 
16,755 

6,2().3 
5,285 

10,619 
9,035 

Peekskill Lighting & 

R. R. Co •••••••••••••• ! ~;• 07f· :3~ 3~:&~i 2Ugg 1~:m ~:~ g~t 
12" June '02 86,795 *56,392 30,402 ' ZU25 7.Z'/7 

Union Traction Co, ...... 12 m.,June '02 14,118,159 6.40~,338 7,,15,820 *6637781 1,078,0:38 
PHILADELPHIA, PA. I 

12" " '01 13,431,681 5,836,186 7,595,494 *6734328 861,266 

American Railways ... 1 ni., Nov. '02 94,600 •••••. •••••• •••••• • ••••• 

1

1 " ,, '01 73 ~15 
5 " " '02 544:059 
5 " " '01 418.947 
12 " June '02 1,003,509 
12 " " '01 8H,298 

ROCHESTER, N. Y. 
Rochester Ry ......... . 1 m., Sept.'02 

1 u u '01 
9 u ~~ '02 
9 " u '01 

SYRACUSE, N. Y. 
Syracuse R. T. Co ... . ~ "l;• No.~-- ;gi 

4 u u '02 
4 " u '01 

TOLEDO, O. 
Toledo Ry. & Lt. Co ... ! ~.• o,~t. ;gi 

10 •• ., '02 
10" " '01 
12" Dec. '01 
12" " ·oo 

Lake Shore Elec. Ry. Co, i "l;• Ju,l,Y ;gi 
NEW BRIGHTON, 7 " " '02 

s. I. 7 " " '01 
Rfrhmond Light & R. 
n, .Co. ,ro,m.-rly Staten 

lslancl Elec. Ry. g "),• Ser,t• :g'f 
YOUNGSTOWN, O. 

Youngstown - Sharon 
Ry. & Lt. Co .......... ¼~;• Gf,t. :O 

6 " June •o· 

93,762 46,063 47,699 24,833 22,866 
82,428 45,8M 36,573 24 942 11,632 

821,852 43:3,691 388,161 223,361 164,800 
758,110 449,253 308,858 222,018 86,840 

59,586 32,644 26,942 
56.206 30,825 25,38) 

243,9 0 13:3,868 110,032 
224,574 122,351 102,223 

124,488 60,484 
114,666 54.617 

l.193,546 607,072 
1,0; 3,766 515,50:Z 
1,3!1,084 *6.'36,407 
1,182,517 * 616,945 

49,12"Z 25,961 
39,447 21,837 

23i' 855 158,911 
187,270 133,283 

73.687 43,950 
80,197 42,103 

41,434 *23.900 
155,956 *86 940 
198,050 • 110,391 

64,004 
6fl,050 

586,474 
558,264 
674,677 
565,572 

23,161 
17,610 
78 944 
53:987 

29,737 
38,094 

17,534 1 69,016 
87,659 

19,025 
19,025 
76,100 
76,046 

88,838 
37,813 

381,541 
339,543 
415,168 
409,051 

18,9~0 
27,221 

7,917 
6,356 

3:i 932 
26,1'77 

25,171 
22,237 

204,933 
218,721 
259 509 
156:5·~1 

10,807 
10,873 




